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Fig.1 An example of zero-shot learning
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Fig.4 Classification accuracy on different datasets
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Table 2 Comparison of classification accuracy of

different methods on three datasets

i Iy HUET R %

AWA CUB SUN
DAP'S 44.1 40.4 39.9
CONSE!®! 45.6 34.3 38.8
SSE!7 60. 1 43.9 51.5
DeViSE!'®) 54.2 52.0 56.5
SJEL®] 65.6 53.9 53.7
ESZSL!" 58.2 53.9 54.5
ALE!?) 59.9 54.9 58.1
SYNC!?! 54.0 55.6 56.3
f-CLSWGAN'®! 68.2 57.3 60.8
FD-fGAN 68.6 57.7 61.3
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Zero-shot image classification based on generative adversarial network
WEI Hongxi® , ZHANG Yue

( College of Computer Science, Inner Mongolia University, Hohhot 010021, China)

Abstract: The problem of zero-shot image classification has become a research focus in the field of image
classification. In this paper, a method based on generative adversarial network ( GAN) is used to solve the
problem of zero-shot image classification. By generating image features of unseen classes, the zero-shot classi-
fication task is transformed into a conventional image classification task. At the same time, this paper makes
modifications to the discriminant network in the generative adversarial network to make the discriminating
process more accurate. The experimental results show that the performance of the proposed method has been
increased by 0.4% , 0.4% and 0.5% on the datasets of AWA, CUB and SUN, respectively. Therefore, the
proposed method can generate the better features by improving the generative adversarial networks, which re-
sults in solving the problem of zero-shot image calssification effectively.
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Fig.5 Fusion results of remote sensing images from QuickBird dataset
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Table 1 Objective evaluation indicators of remote sensing image fusion results in Fig. 5
7 ik CC(1) UIQI(1) RASE(0) RMSE(0) SAM(0) ERGAS(0)
AWLP 0.9543 0.8425 24.3377 19.6649 4.8355 7.1415
BFLP 0.9615 0.8481 21.4739 17.3509 2.9446 6.7633
CBD 0.9740 0.8619 18.3254 14.8069 5.3204 5.1915
IMG 0.9468 0.8425 26.5404 21.4447 3.5061 8.6770
MMMT 0.9629 0.8442 21.4384 17.3222 5.5852 5.6091
ASIMP 0.9773 0.8624 17.3565 14.0241 5.1074 4.7221
ViNg'Y 0.9829 0.8843 14.008 4 11.3188 2.9515 3.9646
FI6 WorldView-2 $i45 638 I8 (R il 4 45 5
Fig.6  Fusion results of remote sensing images from WorldView-2 dataset
®2 BEoWEMEREGHMSERENITMIER
Table 2 Objective evaluation indicators of remote sensing image fusion results in Fig. 6
Jr i cc(l) UIQI(1) RASE(0) RMSE(0) SAM(0) ERGAS(0)
AWLP 0.9087 0.8463 23.0714 25.2396 5.5311 5.6298
BFLP 0.9190 0.8509 20.8499 22.8093 5.1850 5.1375
CBD 0.9483 0.8551 17.1163 18.7248 5.6609 4.2108
IMG 0.9167 0.8558 20.6782 22.6215 5.1791 5.1776
MMMT 0.9368 0.8401 17.8738 19.5536 6.0180 4.4688
ASIMP 0.9576 0.8619 14.9121 16.3136 4.9669 3.7126
AL 0.9579 0.8624 14.5925 15.9638 4.775 3.6397
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Fig.7 Fusion results of remote sensing images from pleiades dataset
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Table 3 Objective evaluation indicators of remote sensing image fusion results in Fig.7

WiRiS CC(1) UIQI(1) RASE(0) RMSE(0) SAM(0) ERGAS(0)
AWLP 0.9227 0.9073 19.5859 20.1503 4.0600 4.8471
BFLP 0.9267 0.9034 21.3959 22.0125 3.7261 5.9060
CBD 0.9075 0.8924 21.9366 22.5688 4.2072 5.5099
IMG 0.9278 0.9091 19.2561 19.8110 3.2224 4.8401
MMMT 0.9232 0.9092 17.3701 17.8706 4.1539 4.3471
ASIMP 0.9390 0.9181 16.8847 17.3713 3.5733 4.2511
ViNg'Q 0.9405 0.9133 15.6445 16.0953 3.1700 3.9340

®4 S0 AZBBEGHAEXIEMNFHERTNER

Table 4 Average objective evaluation indicators of simulation experiments from 80 groups of remote sensing images

J7 ik cc(1) UIQI(1) RASE(0) RMSE(0) SAM(0) ERGAS(0)
AWLP 0.9105 0.8657 21.3730 14.3267 3.7184 5.2616
BFLP 0.9054 0.8279 29.2506 18.9650 3.9000 6.9737
CBD 0.9033 0.8581 21.7885 14.8486 4.2890 5.5796
MG 0.9049 0.8538 22.5863 15.4373 3.3940 5.6673
MMMT 0.9147 0.8733 18.2879 12.4962 3.8418 4.6797
ASIMP 0.9174 0.8717 19.916 1 13.2707 3.8451 5.0727
&30 0.9215 0.8815 18.2447 12.3330 3.3035 4.6380
e " R T

3.5 HXEMG{XR
FSL R Se 5ok 2 A R AT E A%
WLPEAN , FET BT AR B VYR B0 46 1 50 4 ELSE [

BTS2 % WP 46 b o
851 A E Bk B TKONOS i £, B & K/
780 x 608 o A [F] Ty ik il Je ) WLBCR A 8
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Fig. 8 Fusion results of real images from IKONOS dataset
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Table 5 Quantitative evaluation results of

real image in Fig. 8

J7 ik D, (0) D (0) QNR(1)
AWLP 0.0403 0.0528 0.909 1
BFLP 0.0394 0.0558 0.9069
CBD 0.0396 0.0513 0.9111
IMG 0.0505 0.0562 0.896 1
MMMT 0.0439 0.0710 0.8882
ASIMP 0.0355 0.0481 0.9181
A3 0.0281 0.0490 0.9243

B9 QuickBird HH g 2052 I 1R 7 2 45

Fig.9 Fusion results of real images from QuickBird dataset



5 12 3]

¥ 5,4 BT I N AR R Y 3 S R R T

AL HLF W

T
e |5 2361

*6 BEIWMEMEZEEEETMNER
Table 6 Quantitative evaluation results of

real image in Fig. 9

Tk D, (0) D,(0) QNR(1)
AWLP 0.0220 0.0409 0.9381
BFLP 0.0139 0.0424 0.9443
CBD 0.0260 0.0439 0.9312
MG 0.0204 0.0466 0.9340
MMMT 0.0196 0.0434 0.9378
ASIMP 0.0194 0.0401 0.9412
%' 0.0117 0.0388 0.9499

x7 S0 AETEGHEHEERNER
Table 7 Average quantitative evaluation results of

50 groups of real images

Ik D, (0) D,(0) QNR(1)
AWLP 0.0184 0.043 1 0.9394
BFLP 0.0180 0.0421 0.9408
CBD 0.0209 0.0430 0.9371
MG 0.0245 0.0484 0.9284
MMMT 0.0186 0.0473 0.9351
ASIMP 0.0249 0.0478 0.9306
E s 0.0138 0.0408 0.9460
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Remote sensing image fusion method based on adaptive injection model

YANG Yong'*, LU Hangyuan', HUANG Shuying’, TU Wei', LI Luyi'

(1. School of Information Technology, Jiangxi University of Finance and Economics, Nanchang 330032, China;

2. School of Software and Internet Things Engineering, Jiangxi University of Finance and Economics, Nanchang 330032, China)

Abstract: The purpose of remote sensing image fusion is to fuse high-spectral-resolution low-spatial-reso-
lution multispectral (MS) images and high-spatial-resolution low-spectral-resolution panchromatic (PAN) im-
ages, so as to obtain the fusion images with high spectral resolution and high spatial resolution. How to deter-
mine the injection details and injection coefficients in the injection model is the key to image fusion research.
For detail optimization, a multi-scale Gaussian filter is defined by simulating the characteristics of MS sensor,
and then the filter is used to convolve with PAN image to extract the details and obtain the details highly relat-
ed to MS image. In order to optimize the injection coefficient, an adaptive injection coefficient is proposed
based on spectral information and detail information. To better preserve the edge information, a new edge pre-
serving weight matrix is proposed to achieve the dual fidelity of spectral information and space. Finally, the
optimized injection coefficient is multiplied by details and injected into the up-sampled MS image to obtain the
final fusion result. Performance analysis of the method proposed in this paper has been carried out and a large
number of tests have been conducted in each satellite dataset. The experimental results show that, compared
with the most advanced methods, the proposed method performs best in both subjective and comprehensive ob-
jective assessment.

Keywords: remote sensing image fusion; Gaussian filter; injection coefficient; edge preserving;

quality evaluation
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Fig.1 Network structure of tongue image segmentation algorithm
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Fig.2  Schematic diagram of 1D atrous convolution
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Fig.4 Original images in dataset with corresponding

artificial segmentation marks
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Table 2 Effect of atrous convolution with different

size and parameters on network performance

[N r SROBCR /100 WA /s MIOU/ %
7 %7 2 134.3 1.57 93.29
5x%5 2 94.6 2.47 89.16
3x3 2 20.5 4.92 83.47
3x3 4 20.5 4.92 86.13
3x3 6 20.5 4.92 90. 06
3x3 8 20.5 4.92 93.27
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different sizes and parameters
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Table 3 Effect of different parameters of ASPP

module on network performance

7 ¥ ESBE 2 MIOU/ %
LSS 8 93.27
ASPP2 (2,4,6,8) 94.18
ASPP4 (4,8,12,16) 95.4]
ASPP-6 (6,12,18,24) 94.79
ASPP-8 (8,16,24,32) 94.57
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Fig.6 MIOU of ASPP module with different parameters
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Table 4 Effect of different modules on

network performance

MIOU/ %
¥/y%  ASPP CRF

Tongue dataset 1 ~ Tongue dataset 2

Vv 92.48 90. 87
Vv Vv 93.27 91.21
vV 94.36 92.54
Vv vV 95.41 93.75
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Fig.7 Examples of tongue image segmentation results
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Table 5 Segmentation results on tongue image dataset by different algorithms

Tongue dataset 1

Tongue dataset 2

ik PA/% MPA/% MIOU/% fit ] /s PA/% MPA/% MIOU/% ] /s
GrabCut!7) 96.22 95.47 83.89 7.25 96.63 95.38 86.81 6.87
Snake! ) 97.15 96.39 90.43 6.33 98.50 96.71 93.54 6.57
FCN-8s('%] 97.36 96. 04 91.37 0.37 96. 84 95.27 90.36 0.31
U-net?! 98.65 96. 88 93.69 0.68 97.83 96. 19 92.17 0.64
SegNet ") 99.71 98.09 94.81 0.48 98.02 96.51 92.63 0.42
AR 99.85 98.29 95.41 0.83 98.97 97.60 93.75 0.75
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3. 8 #

B0 58 AR 43 B Bk iy S WAL BN T
P 3 X % 43 81 9 A AU 55 1], A AR T
¥ DCNN Y 4 3% 2 CRF #H 45 & 1 75 B & 5 1
7

1) LG R AR M BE A 7E 40 K1
FFRAE B RE 1 R A7 R AE SR B, AR UE T i 245
4R EL 3 5 AR AL A B S B, B A5 7 S 1 i )
BB EAF T IR T 2 B, RIE T UfF B
4RI

2) i ASPP B H, fff % 45 RE 1% 75 A 7] 8k 32
BF R R SR 2 R RRAE

3) i 4% CRE, il i 157 4 i K% b 1%
FSZ A B R SR EAT A ) Ak o Bl 2%

AR SCHR 0 R 43 B 45 Be 8 ) 2l R
R 22 RO FEAE %5 R Kkt A7 o 8. 516 %
S A SRR A SRR R AT EF L
PRaE AR o 5 At 4 B N 45 A LL , A OBk TR RS

JBETT A BT 4 e o 1R R R BB ST R R AR ST
LS BT DONN AZE &, DR w i IR o 381

B RMBBREAGEGERL, AR EH
A& B R R SR A2 b A BAE BEAT AL I Ao IR
Bl

S Z L Hk (References)

[ 1] SHEN L S,WANG A M, WEI B G, et al. Image analysis for
tongue characterization [ J ]. Acta Electronica Sinica, 2001, 12
(3):317-323.

[2] skR,Z% T IKBEBSE M BE B 3hsk By & 5 5 5177 12

[T]. o AT 55 I R B &, 2010, 14 (9):
1638-1641.
ZHANG L, QIN J. Tongue-image segmentation based on gray
projection and threshold-adaptive method[ J]. Journal of Clini-
cal Rehabilitative Tissue Engineering Research,2010,14(9) .
1638-1641 (in Chinese) .

[3] #JT&E,FER T AENRENFERSH L]
FALE AR S K J#,2011,21(9) :63-65.



5 12 3]

KT, % BT DCNN Fl 3% 4% CRF 97 BIG BI55 0k

e R

a5

2373

[7]

[8]

[10]

[11]

[12]

[13]

[14]

[16]

LI D X,WEI Y K. Tongue image segmentation method based on
adaptive thresholds[ J]. Computer Technology & Development,
2011,21(9) :63-65 (in Chinese).

KASS M, WITKIN A, TERZOPOULOS D. Snakes: Active, con-
tour models [ J ]. International Journal of Computer Vision,
1988 ,1(4) :321-331.

2B, 2R D85, 2 4 R0 HE 428 1 30 A6 I 1 Snake 457
WS B EILT]. B R BT 24 41,2019, 14(4) :688-693.
FU Z C,LI X Q,LI F F. Tongue image segmentation based on
snake model and radial edge detection[ J]. Journal of Image &
Graphics,2009,14 (4) :688-693 (in Chinese) .

LIQ L, XUE Y Q,WANG J Y, et al. Automated tongue segmen-
tation algorithm based on hyperspectral image [ J ]. Journal of
Infrared & Millimeter Waves,2007,26(1) :77-80.

ROTHER C,KOLMOGOROV V,BLAKE A. GrabCut; Interac-
tive foreground extraction using iterated graph cuts[ J]. ACM
Transactions on Graphics,2004,23(3) :309-314.

FERE NS, 5t SR GrabCut JFEEHF L2 ARG
REFALT]. 16 a8 5 A 48,2014,33(10) :157-160.

WEI'Y K, FAN P,ZENG G. Application of improved GrabCut
method in tongue diagnosis system[ J]. Transducer & Microsys-
tem Technologies,2014,33(10) :157-160 (in Chinese).

MRt R, AFE006 , B0 Bt i — b B8 43 B0 7 i AE 5 1R 4
TR R L] A E LR 5 R ,2012,48(5) :201-203.
CHEN S C,FU H G,WANG Y. Application of improved graph
theory image segmentation algorithm in tongue image segmenta-
tion[ J]. Computer Engineering & Applications,2012,48 (5) :
201-203 (in Chinese) .

GUO J Y,YANG Y K,WU Q W,et al. Adaptive active contour
model based automatic tongue image segmentation[ C ] // Inter-
national Congress on Image and Signal Processing, Biomedical
Engineering and Informatics,2017 :1386-1390.

SHIM J,LI G Z,LI F F. C*G?FSnake ; Automatic tongue image
segmentation utilizing prior knowledge[ J]. Science China: In-
formation Sciences,2013,56(9) :1-14.

LIN B Q,XIE J W, LI C H. Deeptongue : Tongue segmentation
via resnet[ C] // IEEE International Conference on Acoustics,
Speech and Signal Processing. Piscataway, NJ: IEEE Press,
2018:1035-1039.

KRIZHEVSKY A,SUTSKEVER I,HINTON G. ImageNet clas-
sification with deep convolutional neural networks[ C] // Ad-
vances in Neural Information Processing Systems, 2013
1097-1105.

SIMONYAN K, ZISSERMAN A. Very deep convolutional net-
works for large-scale image recognition [ EB/OL]. (2014-09-
04)[2019-01-28]. https: // arxiv. org/abs/1409. 1556.
GIRSHICK R, DONAHUE J, DARRELL T, et al. Rich feature
hierarchies for accurate object detection and semantic segmenta-
tion[ C] // IEEE Conference on Computer Vision and Pattern
Recognition. Piscataway, NJ: IEEE Press,2014 :580-587.
GIRSHICK R. Fast R-CNN[ C] / IEEE International Confer-
Vision. Piscataway, NJ: IEEE Press,

ence on Computer

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[27]

2015:15801732.

REN S Q,HE K M, GIRSHICK R, et al. Faster R-CNN; To-
wards real-time object detection with region proposal networks
[J]. IEEE Transactions on Pattern Analysis and Machine Intel-
ligence,2017,39(6) :1137-1149.

SHELHAMER E, JONATHAN L, TREVOR D. Fully convolu-
tional networks for semantic segmentation [ J]. IEEE Transac-
tions on Pattern Analysis and Machine Intelligence, 2017, 39
(4) :640-651.

NOH H,HONG S,HAN B. Learning deconvolution network for
semantic segmentation[ C] // IEEE International Conference on
Computer Vision. Piscataway, NJ: IEEE Press, 2015 1520-
1528.

BADRINARAYANAN V,KENDALL A, CIPOLLA R. SegNet: A
deep convolutional encoder-decoder architecture for image seg-
mentation[ J]. IEEE Transactions on Pattern Analysis and Ma-
chine Intelligence,2017,39(12) :2481-2495.

CHEN L C,PAPANDREOU G,KOKKINOS I, et al. DeepLab:
Semantic image segmentation with deep convolutional nets, at-
rous convolution, and fully connected CRFs[ J]. IEEE Transac-
tions on Pattern Analysis and Machine Intelligence, 2018, 40
(4):834-848.

LI J,XU B C,BAN X J. A tongue image segmentation method
based on enhanced HSV convolutional neural network[ C] //In-
ternational Conference on Cooperative Design, Visualization and
Engineering. Berlin : Springer,2017 :252-260.

QU P L,ZHANG H,ZHUO L, et al. Automatic tongue image
segmentation for traditional Chinese medicine using deep neural
network [ C ] // Intelligent Computing Theories and Application.
Berlin ; Springer,2017 ;247-259.

HOSCHNEIDER M, KRONLAND-MARTINET R, MORLET J,
et al. A real-time algorithm for signal analysis with the help of
the wavelet transform[ C ] // Wavelets ; Time-Frequency Methods
Phase Space,1989:289-297.

PHILIPP K,KOLTUN V. Efficient inference in fully connected
CRFs with Gaussian edge potentials[ J]. Advances in Neural
Information Processing Systems,2011,24(1) :109-117.
HARIHARAN B,ARBELAEZ P,BOURDEV L, et al. Semantic
contours from inverse detectors[ C] // IEEE International Con-
ference on Computer Vision. Piscataway, NJ: [EEE Press,2011 ;
991-998.

RONNEBERGER O, FISCHER P, BROX T. U-net: Convolu-
tional networks for biomedical image segmentation[ C] // Inter-
national Conference on Medical Image Computing and Comput-

er-Assisted Intervention. Berlin: Springer,2015 :234-241.

EE®:
3= A e S 0 e D - 8 3 e sl I R K S
AP R HLER A

W F LA EEOR O AR PR A
RN



A fu S 4R

2374 b B = R KR 2019 4

Tongue image segmentation algorithm based on deep convolutional
neural network and fully conditional random fields
ZHANG Xinfeng* , GUO Yutong, CAI Yiheng, SUN Meng

( Faculty of Information Technology, Beijing University of Technology, Beijing 100124, China)

Abstract: The disadvantage of tongue image segmentation in traditional Chinese medicine are low accura-
cy, slow segmentation speed and manual calibration of candidate regions. To solve these problems, we propose
an end-to-end tongue image segmentation algorithm. Compared with the traditional tongue segmentation algo-
rithm, more accurate segmentation results can be obtained by the proposed method which does not need any
manual operation. Firstly, the atrous convolution algorithm is used to increase the feature map of the network
without increasing the parameters. Secondly, the atrous spatial pyramid pooling ( ASPP) module is used to en-
able the network to learn the multi-scale feature of the tongue image through different receptive fields. Finally,
the deep convolutional neural networks (DCNN) are combined with fully connected conditional random fields
(CRF) to refine the edge of the segmented tongue image. The experimental results show that the proposed
method outperforms traditional tongue image segmentation algorithm and popular DCNN with higher segmenta-
tion accuracy, and the mean intersection over union reaches 95.41% .

Keywords: deep learning; convolutional neural network ( CNN) ; semantic segmentation; tongue ima-

ges; conditional random fields ( CRF)
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Fig. 1 Overall framework of 3D human pose estimation
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Fig.2 Network structure framework based on weakly-supervised learning
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corresponding heat-map results in ITOP dataset

(a) () HIRELEE, (b) | (d) S T A 44 P 25
HONFEEN N BB RO - AR A B S
s N e e R B Tk
AFW AT AR R TR AT,

T TR v 1 A B R T 9% 5 T S AR AR AN B
AL 2D [l IR 2R AY loss BRECFEH L, B
B H AR

H w

de) = Z z (%El/ll\l.]w

h=1 w=1

L (Y - 6 ")

(1)

ST Y B B 4 564 AL G (Y,)) h
S bR R R LU A
2.3.2 REWEAT ML

S B 32 BRI A 60 VR
{1 BT T HE A b 5 14 O, — M R T
ARG 77 2 T35 A VR (. B Iy o ke
I b A 7 VA (T ) T

AR SCAE— AT 2 4K T T 2 A A T
Y AV [ T 5046 MM B 7 2D (8] 0 7 160 2
BEHE 05 174 2D 15105 7 50 45 B b o2 35 51 4
BT S TR 2 R B £ 1 i A O 0 A 4k
S| 2, T4 2 ) S 6 45 0 0 9 7 4
T FEASL T 530l T A 5 0 8 A 4 1

VA BE 1811 0 245 91 45 0 940110 loss B K8 JTT Ly
B AT

. T
Ldepth( Y gepn s Voo ) =« 2 || v
=

depth

~ Yo l® (2)

T Y g A TIN5 505 REIR P AE 5 V0 9 R
R A B BS 25 o T 25 W 2 15 U1 2 IR
*ﬁﬂo

3 LWRAERDH

FEARTT S T A S 55 W B 2 ) Al I
7 ¥ (0 T 8 , 43 B 76 T B 16114 B0 4 1TOP
1 K2HGD ! % fa B 1% # e 4 MPIT'"”' fil Human



5 12 3]

BT, EE T 2 IR B W > 1 3D ARG

A fu S 4R
NEEEE

2379

3.6MU b AT N SR B A, 9 5 R 06 B S A I
B HEAT 0 H ) DA A AR SC Oy B L fE
3.1 BI|E
3.1.1 B SEE

ITOP™ J ¢ 20 A~ A #5415 A~ 17 31 4 4%
IR, A3 B A A TR 2 00 AR A AR, bR 4
fd H Kinect {47 () SDK Tl , £ 48 Tl & A\ T4
D) 77 2K 4 L 1B 3D AR bn @ AN AR TR R IR 22 6
AT WH A SCAN A 28 40 i 300 28 A 468 s 2 i 70 4
VAR B PR AT S 30, Ll b AR TR AL T T
PEALRY 2D SCT AR, 24 11000 sk, 1 il ik B 45 )
1T 3D AR 2 Ik Ja i R U L 29 2979 5Kk,
T AN A SC IR A AR 3D G A5 1 0 1 e o

K2HGD"' iy 30 > AFa #3436 10 ik
REEEMG, B A0 N 19 2D 605 ji bR 28, A SCfif
A2y 6 T3 3k AR R 2R B4
3.1.2 e BBHEE

MPI S — AN R 5 A e 25 A T B e 1 42
HERT R 2D S&TT RiAR A o A S T2y 25 000 5K
EIGHEAT I %5

Human 3. 6M" {1 11 4~ A %14 17 41 8h 1E,
B 4 AN E BSR4 5 A 360 Ty 5Kk 3D
P25 R € [RS8 T H b 30 T 5k MR AE
IR IE5 ,2 874 5Kk EMRAE I &4 .
3.2 MR

S PEA LA 5 A b o B M, AR SOl
PDJ (Percentage of Detected Joints ) S B AR
Y, A DT TN A bR 5 bR 25 22 A] 1 iR 22 5 0 —fR K
T LY HOABLAE — & 13 H A, 58 AT 48 JHL 0 Tt 1
B o 87 FH FRELAN [] A 1) 8 O 49 B SR AN [
3.3 IsGET

AN GR35 H Torch? ™', I 3 F 28 JFAR
B R AR S0 2D [ U T I 4% A e R IR 1 0
TMER Y, E 2 Fis. A BRS PR N
256 x256,2D [a] 5 -5~ o 45 A B 1) iyt O FI0I A N
TR G R R, 23 BE R 64 x 64, H A &I AR
FAH e 19 8, VR G DG s Y 2D A A T 45
L[] B R B A H R E AT A S A Ay R A

B B I ZR ) H B, A SO 2 S5 R 1
H 2 AT I A e IR o E VISR BT, SR FH Y
23 % 2.5 x 10" mini-batch R~ K 6, H
ARAT ARG 3D [m] U5 A o A R, AR SOy 2 By
Bl %k 3D (a4 ™ 4%, 4 A B Be ik AT 28
batch'™ . 45 1 B Be, F F IR A 2 I8 BAR AU %5
2D [l ALY 5 2 B Be ) s 3 s 4 O =X, YISk
3D [MIHAL AL, b, 2D [l 94 B i 2 500k F AR

LBy Befy 2D [m] 462 7Y (8 AR R A 0 B A, 7 4k 252
Y2k 2D [a] P35 7Y g ] Bsf, AR ol 3R R s 45 1) R
(0 PRI A5 5 R 32 (1] ) 1 o 2% A5 e f) AT 2 8, A
N ZR2RAF 47 3D [a] A7

1 FAETE IR B B oh fL 5 240 F R MR 2L
G L AR SCHE VI ZRTT, 1 S0 AR A ok A7 Tl B
X T RNk SRR A 2 LA 8 Sy Hpogs
BEATECY K B AR A ASHCLE BRI v ] AT R
SFHAE 1.3 ~ 1.7 Z ) IR IR — A E R RN B R
N 256 x 256, [a] I Xk P50 AR AS R 24 14 K JEE Ak
B R GRIE I R R B — Bk o O B2 v B 1 Y
ZACRETT A SO BAR 4T 797 e AL B, RDRSAEA
PEAT 26 A0 B S e o b B, e e ff BEAE - 6° ~ 6°
Z B FEHLEE R o AR SCUINGR B R A i b 45 50—
Hk BT AR AR e T AR
A R e A TR e B AL 16 A ST A
3.4 HRXLE

H TP A 00 2% 45 4 S I 25 80 AN TR] AR ST
R\ R R IR 1 fros. Ho, M-H36M
I-H36M . IK-H36M Jz IKM-H36M A& 7l 4 2 75 4 3¢
O3 G B R 2R A5 AL L T A AN TR B 2 IR IR 4L
J7 M GRARAF Y, F T 45 35 A SCRT 4 4 ) 22 1]
AR I ZR Ay J5 20, 0 3D [m] 5 46 R o 1) < 14 5
Wi o e, M-H36M Il Gt A 6] SCRR [ 13 1, RIFEA
MPII Al Human 3. 6M {2 Il A A%, 1ty 19 4% 45 44
Y B 2 R U T T AR SR 4R R kR e
(BLPE 3 (b)), T T A SO0 5 1 I 45 45 4
TE Y5 HE R R S I 2kt 8] (4 0B e

R 1 FREER RS E K
Table 1 Training images corresponding to

different models

U €T
L TR B PR B P R BRI
ITOP  K2HGD MPI  Human 3.6M

SCHk[13] v vV
M-H36M (4 3¢) Vv Vv
I-H36M (4= ) vV vV
IK-H36M (A 30) vV v vV
IKM-H36M (4 3¢) vV % vV v
3.4.1 W&t

N B R AR Sk 2 A R B Ty S Y A
[0 VSRS JEE 14 52 0, 7 530 6k T AS ) 114 7k 2 A8 B I 4%
SERTEAR) 26 10 T HEAT S0, XS LA SR Ik 2
Jis o e SCHRL 13 T8 131 ~ 256 7R 5k 26 i B
(DLPE 3 (a)) X REAY & UK 1 x 1.3 x 3 Fll
U 1, AR H I8 3B RO 256, 3 P A 7 5K



2380 b5 M = MK k% F M

Je A4

2019 4¢

Py IR b 50k [ 13 145 R L, AR SO
AUC131 ~ 128) M ME S AL, B2 2. 16% /2
A5 AR SO RS (333 ~ 256) (14 M 6ff 28 Je iy, 32 71
£90. 66 % e A7, {H I 2 B A 2 i 5 B[] 2
FEHETN o 3K 8 B 7E PR R B8 25 1 He s B K /INAS A
AR BT, A2 1T 5P 1 K A A\ S o 3 T R AR, 3
YL 2R 23 A T B AL 5 10 78 PR 15 ) A 1 R AE 2
ARG BLR B 45 B R/ INOK , B o B 70 32
7| B B e A R 1 ] USRS B (H LS R0 il 2k
JUT e B[] U A W 8 OAR SOk 333 ~ 128 1)
BRI 7 2 (LI 3 (b)) D3R AS 54 1Y [l
IFPERE o 3207 Tk AR B A B R S 000 [ 4 e I
ZRUEr 2, JF B2k — 4 batch [ B a] 5 i 4R ¥
TR, TR T 20 28% , R, S2ie £ W], 4
SC R AR 2 AR LS (1) I 4% 5 K T AR A AR I
FRF ] ey [ B 2 v A5 A o 55

AR SCHR B E T U U AR R 1) 5 ke [l 4SS R o
WA, Wk 3 FF R, Hod, A Se it
(4 stack) fQERAIZ A 2D [0l )5 5 o) 25 A5 e o 9 70>
TR I 224 A, I B T A SO0 e 1Y ik 25 B
B #2345 19 3D [ IH SR 506 ] 2 A4S
IR A SCRE AL (2 stack ) A L, (8] )9 7 6 5 4
T2 0.35% Je Ay A EEAS batch By Il 25 B ] 25
B2y 52% B EEAS epoch YN 25 JA I 23 18 i ik —f
AN LRSS T] o S0 R T, 1G4 )22 BT ik — 20 42
T Il =SS T80 (0 o 23R, (L FL I 2% ] A 78 2 0 o
SRR, B0k, S ik PR I i) e fil
ASCHERY (2 stack ) X 07 F) 0 26 25 44 3304 7 S 56 o

R2 FAEEBEEHE SHE R EXLL
Table 2 Comparison of accuracy rate, parameter

quantity and training time among different models

- W, SEE YNGR/
BiA . ]
% 10 (s + batch™")
AR SCHEARY (131 ~128) 90.10 31.00 0.16
SCRK[13] (131 ~256) 92.26 116.60 0.29
AR SCRE A (333 ~128) 92.48 101.10 0.21
AR SCHE A (333 ~256) 92.92 390.00 0.41

®3 FAEADEMENBERE SBEERIGH BT LE
Table 3 Comparison of accuracy rate, parameter
quantity and training time with different numbers of

hourglass network

HEHfg %/ SRR/ UIER v
o (IS ! 71
% 10 (s« batch™")
SCHR[13] (2 stack) 92.26 116.60 0.29
A SRR (2 stack) 92.48 101.10 0.21
AR SR (4 stack) 92.83 185.30 0.32

3.4.2 RJZEME 3D ARE ST e A 21k

SRy 8 UEAS [ Y11 2R 55040 P22 6T [l 051 A5 AL 1 i 1) 2
Wi, A SCEE T PDJ P HIAR U, (6 FH A SCEEF AR
AR AR 1% 3D [a] LAY, 43 B AE ITOP K FE 1]
AR S XA 5 B AT AR A A T Gl i
BUEAR 2 O Gt N T A 0E) o K Mk 25 SR it 17 40
FE , TR SR 0 1 22 T 55 M 2% 2 119 3D (el IS A

87 AR SCAS [ B4 2 1 2575 3 1 [l )9 A AL
TE ITOP T B PG B 4 42 0 3 140 45 T Jo A g 55 3D
K AR T S5 R, B S Br R . ATRLE
A IKM-H36M #5558 1) M fig 7 fL , IK-H36M 1 g
WZ, Ul WX R B2 R 3D AR A T 55
o, Bl R EE RN SRR A I 3 22, L[] ) A 7R A
ARG T A TR B s B 2 . JF B
IKM-H36M Al IK-H36M fh £kt bl LIE H, 76V
GEAT G AT 2D bR @ B R 5 s MPIT,
A G 2 i e R TR g T o AR S, B IR T AR SO
A Z 08 BG AT IR & N 2R 5 i, T A R de
e A TR 1 5T R A JE

K5 BT PDIIEM 4R A%, A RIS R 7L TTOP
Y 5 T i R 55 3D 56T S Y E R R
Fig.5 Three-dimensional articulation point accurary rate of
wrist and knee using different training models based on
PDJ evaluation criteria in ITOP database
3.4.3 HERMEID AKES M e A
AT T A SO A R R A EHMR 1) 3D A
RS TH RO ol A SOAS [ 8506 42 U1 2545 2]



5 12 3]

BT, EE T 2 IR B W > 1 3D ARG

Je AL 4
-

9 o] A 58 , 7E Human 3. 6M 2 (2 [ 45 K 45 4
U AR b BB A0 I 22 3D 51 kY T 45 SR XS
O, A&l 6 Frzs o nTLAFR M, 4% (o] U= A 7R g A 00 1
REAH T, 1l BRI 22 U5 B GR A U1 2 md el A Y
BAEVGAEAR P I TIRERG, B A2
@R L 3D A 2 35 A0 THRT JEE 8 AR K Y
SR o P 6 F ] R R S D A% [ S AR TR A A S

K6 HF PDI PR 47, A U258 B FE Human 3. 6M
B G B BRI 2 3D ST ARy HE A R
Fig. 6 Three-dimensional articulation point accurary rate of
ankle and knee using different training models based on

PDJ evaluation criteria in Human 3. 6M database

P T Hh R E0 0 e AR i IX ek, A AR 0 — A R
0. 25 4b Ay A5 I AE B2 A8 A0 Br o5, R AE % 0 —
Ak BE 2 5, TRT ARS8 ) A6 00 RS 32 IR s P Fa
L s 45 [l 055 760 2 R 0 A v 4 R 43 6 T
SOETE L. R, B0 3 4 1 31 45 561 7
AN TR AR TR ARG T 22 391, B T A% O T e IH — Ak
BI{E 0.25 Kb HERA R, N3k 4 Fim., ATLLEH,
ol P AR Sl 58 5k 25 B HL IS 1) I 2% M-H36M, XJ %
o G 1 T BE e O, A EL SCHR [ 13 ] i 38 0
JERRTE T 2 4% , 1 5& T 2 18 BRIR & I 454K 15
FRASE AR, LY K G U A B2 el e B, 43 ) Ry TKM-
H36M > IK-H36M > I-H36M, ix ti i3 B T i f &
VR G A T U S5 T VA AR, 1 25 i) B i ik 2, HL G
A J2 s, [R] B sk 3 A A8 7R (8 SF- S47 6 DN R B 2
o SOk (13 ] 079k, 3t X— WRUE W T AR SC el 38
Jei 1 T 4 25 A By T v A Al T R P o T A
M-H36M Fil IKM-36M -5 6 Il 25 5 Lt 48 ok &, 4l
2 W5 EUGIN 254K 45 1) TKM-H36M LR | 57 3 6
U R s IS F M-H36M AR Y A 00 3 A B 1 [ 24
0.50% ,iX /& R A 72 SR A o BRF 0 LR AF
WGl TIRBE RGBT AT THI, {1545
YR al 5 PE AR S AN B (H LR R 0. 50% 1Y 45
RERE,BHZEEGIIZN 3D AR, 8
SRAE DT SR DUORG B b B RN B B A 5
M) 0 3 P10 45 D1 1 AR T ) P i
3.4.4 THAA3D LR

Shy SO b A 8 AR SRR IR AR R TR N £
B4 B0 3D Al ka5 3, AR Seal AL T A TKM -
H36M #5543 5| #/£ ITOP Fl Human 3. 6M il iz [&]
% B ESATEL nE 7 ME 8 iR, Hdh A
WA T P b 24 5 3 B R L groundiruth f AR 3C
452 3 74, (b) Al (e) 2 groundtruth 525 4%
R, Ce) FLCE) A SCBERIAS 135001 .

NELT FIE 8 ha] DU Al A 355 W B
2 2] 7 IKM-H36M 5% 7 n] S 8 J32 141 14 R
o A T A Y B3 D AR A4S, I H 10 4%

®4 ETPDJFEMIER, FEIILGEETE Human 3. 6M UK E & LiY 3D ANFEEMHITER

Table 4 Three-dimensional pose estimation results of different regression models on Human 3.6M

test images base on based on PDJ evaluation criteria

W% /%
ik - : :

Mo W s F i M i % Py
CHk[13] 65.00 82.90 89.27 77.91 86.46 94.73 94.42 84.38
M-H36M ( A< 3¢) 75.07 90.33 94.69 80.92 86.24 96.38 94.69 88.33
I-H36M (A< 32) 71.52 88.03 92.52 76.46 82.55 94.07 95.30 85.78
IK-H36M ( 4= 3¢) 79.23 91.60 94.40 77.61 81.40 92.69 93.34 87.18
IKM-H36M ( 4= 3) 74.98 91.06 94.33 78.65 85.21 95.77 95.16 87.88




2382 b mm = i R R

b A5 4R

I
. o i

RABN I groundiruth 25 o [ 7 S A SCE RS
ITOP TR JE ER Kt 4 L EAT Y 3D AR 2254 11
HORE L, AT LA L B X B0 2 2 1 1 A
PR 1], A ] R 15 B 47 19 3D AR 2 25 A 3T
NN NS N R RN N L K C a7

s
75 A T i R R R AL 1 Y T 4 SR AN G 9
IR AL AELAS SO 35 o X J0 TR J8E b 48 1) TR JEE
Bl S B 3D AR ARt T T RE. TR F A
P8 L R n] A, AR SORE Y X R 8 18 {5 [
A S BB FRAE Y 3D AR A,

7 ITOP %4 dk b 3D AMRZEZAh I

Fig.7 Three-dimensional human pose estimation on ITOP dataset

¥/ 8 Human 3.6M %4 F Ay 3D AKRZEEAG T

Fig.8 Three-dimensional human pose estimation on Human 3.6M dataset



AL LF 4R

a5

512 SEHHT 5 5T 2RI R W 2 3T 10 3D AR At 2383
pean Conference on Computer Vision. Berlin: Springer, 2018 .
4 & & 765-782.

AR SCBE X R 2 TR B b 4 1 TR BRI 2R AR
PEATORTE AR T —Fh T 2 PR 5 e
19 3D AR ZEAS Al T T 3k, LS B TR AR Y
3D NMEEZSAG TS5 o [RS8 0 2% 9 il
PERE , A SO 9 2 S5 44 H (19 5k 22 BB R AT 1 0
Wit

1) BEXERE BRI GREE A 3D ARt A 2
F8 T T, ol D 553 Wi 7B =~ AR OR S8 AL 3D ] U AL
TIYIGRAT 55

2) BFNS IR BE PR B 25 B — T Y AR L A
RE AN i 9 ) L, 4t — b 22 50 10 5 il 5 ) 54
Ko BITTEEEMAR OCEGESZ LM,
TE I 28 I 2R B BE 51 A B0 5870 B9 AR E 2545 L
P e B [l ) PERE

3) MR ESAEIAR 2 TR T ] R R
YR 5 B LA REARL, 0 ke 25 A e 114 A B3 1) T8
B, I EL A 52 86 25 SRk W 80T Oy 58 AT 7E
AR 2 [ S A TR0 A7 it 2 (i) il i v X PRI 45114
3D ARSI TR

SEH G UE 1 AE I G ] U A T ) R 2% 45 A
— N T 110 5 25 R X i g [ A R O A R | e
RSB KN R 0] 55 39 4 522, N I i T
Sk, 7R SCHG T n e B Gy b o AR 2 B HGHE AT IO

S Z 3 #k (References)

[ 1] PARK S, HWANG J, KWAK N. 3D human pose estimation
using convolutional neural networks with 2D pose information
[C] // European Conference on Computer Vision. Berlin;
Springer,2016 ;:156-169.

[ 2] YANG W,OUYANG W,LI H,et al. End-to-end learning of de-
formable mixture of parts and deep convolutional neural net-
works for human pose estimation[ C] /IEEE Computer Society
Conference on Computer Vision and Patter Recognition. Piscat-
away ,NJ:IEEE Press,2016:3073-3082.

[3] ZE W K,FU Z S,HUI C,et al. Human pose estimation from
depth images via inference embedded multi-task learning
[ C]// Proceedings of the 2016 ACM on Multimedia Confer-
ence. New York:ACM ,2016:1227-1236.

[ 4] SHEN W,DENG K,BAI X, et al. Exemplar-based human action
pose correction| J ]. IEEE Transactions on Cybernetics, 2014,
44(7) :1053-1066.

[ 5] GULER R A,KOKKINOS L, NEVEROVA N, et al. DensePose ;
Dense human pose estimation in the wild[ C] // IEEE Confer-
ence on Computer Vision and Pattern Recognition. Piscataway,
NJ:IEEE Press,2018:7297-7306.

[ 6] RHODIN H,SALZMANN M, FUA P. Unsupervised geometry-

aware representation for 3D human pose estimation[ C] // Euro-

[7]

[8]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[20]

OMRAN M, LASSNER C,PONS-MOLL G, et al. Neural body
fitting ; Unifying deep learning and model based human pose and
shape estimation[ C] // International Conference on 3D Vision.
Piscataway,NJ : IEEE Press,2018:484-494.

HAQUE A,PENG B,LUO Z,et al. Towards viewpoint invariant
3D human pose estimation[ C] // European Conference on Com-
puter Vision. Berlin; Springer,2016:160-177.

TOSHEV A, SZEGEDY C. DeepPose: Human pose estimation
via deep neural networks[ C] // IEEE Conference on Computer
Vision and Pattern Recognition. Piscataway, NJ: IEEE Press,
2014 :1653-1660.

CAO Z,SIMON T, WEI S E, et al. Realtime multi-person 2D
pose estimation using part affinity fields[ C] //IEEE Conference
on Computer Vision and Pattern Recognition. Piscataway, NJ:
IEEE Press,2017:7291-7299.

WEI S E,RAMAKRISHNA V,KANADE T, et al. Convolutional
pose machines[ C] /IEEE Conference on Computer Vision and
Pattern Recognition. Piscataway, NJ: IEEE Press, 2016 4724-
4732.

NEWELL A, YANG K,DENG J,et al. Stacked hourglass net-
works for human pose estimation| C ] // European Conference on
Computer Vision. Berlin ; Springer,2016 :483-499.

Y1 Z X,XING H Q,XIAO S, et al. Towards 3D pose estimation
in the wild: A weakly-supervised approach[ C] //IEEE Interna-
tional Conference on Computer Vision. Piscataway, NJ: IEEE
Press, 2017 :398-407.

SAM J, MARK E. Clustered pose and nonlinear appearance
models for human pose estimation[ C] // Proceedings of the 21st
British Machine Vision Conference,2010:12.1-12.11.
ANDRILUKA M, PISHCHULIN L, GEHLER P, et al. 2D hu-
man pose estimation: New benchmark and state of the art analy-
sis[ C] /IEEE Computer Society Conference on Computer Vi-
sion and Pattern Recognition. Piscataway, NJ: IEEE Press,
2014 :3686-3693.

CTALIN I, DRAGOS P, VLAD O, et al. Human 3. 6M; Large
scale datasets and predictive methods for 3D human sensing in
natural environments[ J]. IEEE Transactions on Pattern Analy-
sis and Machine Intelligence,2014,36(7) :1325-1339.

HAN X F,LEUNG T,JIA Y Q,et al. MatchNet: Unifying fea-
ture and metric learning for patch-based matching[ C] // IEEE
Conference on Computer Vision and Pattern Recognition. Pisca-
taway,NJ: IEEE Press,2015:3279-3286.

XU G H,LI M,CHEN L T,et al. Human pose estimation meth-
od based on single depth image [ J]. IEEE Transactions on
Computer Vision,2018,12(6) :919-924.

SI J L,ANTONI B. 3D human pose estimation from monocular
images with deep convolutional neural network [ C] // Asian
Conference on Computer Vision. Berlin: Springer, 2014 ; 332-
347.

GHEZELGHIEH M F,KASTURI R,SARKAR 8. Learning cam-
era viewpoint using CNN to improve 3D body pose estimation
[ C] // International Conference on 3D Vision. Piscataway, NJ;
IEEE Press,2016:685-693.



AL HLF W

a5

2384 | L R ./ R NI NI = O 4 2019 4¢

[21] CHEN C H, RAMANAN D. 3D human pose estimation = 2D Piscataway , NJ ; IEEE Press,2019:4510-4519.
pose estimation + matching[ C] //TEEE Conference on Comput- [25] CHENXU L, XIAO C,ALAN Y. OriNet; A fully convolutional
er Vision and Pattern Recognition. Piscataway ,NJ; IEEE Press, network for 3D human pose estimation [ C] // British Machine
2017 :5759-5767. Vision Conference,2018:321-333.

[22] POPA A I,ZANFIR M,SMINCHISESCU C. Deep multitask ar-
chitecture for integrated 2D and 3D human sensing[ C] // IEEE EE®E:
Conference on Computer Vision and Pattern Recognition. Pisca- BEH L WL, R, EEATR I 0 R A S R )
taway , NJ: IEEE Press,2017 ;:4714-4723. PS5 I B B B R

[23] COLLOBERT R,KAVUKCUOGLU K,FARABET C. Torch7; A
Matlab-like environment for machine learning[ C] // Conference EEH#H o, WL A . EETFE T BRSO A FE
and Workshop on Neural Information Processing Systems 2011 ;
1-6. BAE T WA, EEWS A R AL,

[24] NIKOS K, GEORGIOS P, KOSTAS D. Convolutional mesh re-
gression for single-image human shape reconstruction [ C ] // NER FB WL, BRI N RG50S
IEEE Conference on Computer Vision and Pattern Recognition. i

Three-dimensional human pose estimation based on multi-source
image weakly-supervised learning
CAT Yiheng® , WANG Xueyan, HU Shaobin, LIU Jiaqi

(Faculty of Information Technology, Beijing University of Technology, Beijing 100124, China)

Abstract; Three-dimensional human pose estimation is a hot research topic in the field of computer vi-
sion. Aimed at the lack of labels in depth images and the low generalization ability of models caused by single
human pose, this paper innovatively proposes a method of 3D human pose estimation based on multi-source
image weakly-supervised learning. This method mainly includes the following points. First, multi-source image
fusion training method is used to improve the generalization ability of the model. Second, weakly-supervised
learning approach is proposed to solve the problem of label insufficiency. Third, in order to improve the atti-
tude estimation results, this paper improve the design of the residual module. The experimental results show
that the regression accuracy from our improved network increases by 0.2% , and meanwhile the training time
reduces by 28% compared with the original network. In a word, the proposed method obtains excellent estima-
tion results with both depth images and color images.

Keywords: human pose estimation; hourglass networks; weakly-supervised; multi-source image;

depth image
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QoE driven adaptation for VR video capturing and transmission
LI Jie"* , FENG Ransheng' , YANG Yangzhao®, SUN Wei’, LI Qiyue’

(1. School of Computer Science and Information Engineering, Hefei University of Technology, Hefei 230000, China;
2. Academy of Electronics and Information Technology, China Electronics Technology Group Corporation, Beijing 100084, China;

3. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230000, China)

Abstract: In virtual reality ( VR) video streaming media transmission, how to further improve user’s
quality of experience (QoE) under bandwidth-constrained conditions is a huge challenge. In order to improve
resource utilization rate and user QoE, a multi-user QoE-driven uplink and downlink joint VR video streaming
media adaptive acquisition and transmission system is proposed, which is different from the traditional VR vid-
eo wireless transmission system. The proposed system considers the uplink transmission part. The video server
selects code rate and allocates resources based on the rate adaptation based on the bandwidth information of the
uplink channel and the downlink channel and the real-time view information of the user. In addition, we de-
fine the problem of QoE-driven rate selection and resource allocation to maximize the QoE value of all users
across the system. Finally, we propose an optimal adaptive rate selection algorithm combining the KKT condi-
tion and the branch and bound method. The experimental results show that the system can effectively improve
the QoE value of the total system users, improve the system performance by 14.27% based on the average up-
link allocation, and improve the performance of the VR video rate adaptive algorithm by 23.47% .

Keywords ; virtual reality (VR) ; quality of experience (QoE) ; resource allocation; streaming media

transmission; KKT condition; branch and bound method
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Fig.1 CNN model training and real-time marine object detection
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Table 1 Comparison of detection results on

underwater image dataset

LORUIR=RZS [F) 2% 53 700 /(- 571 TR/ %
Faster R-CNN'*! VGGNet 7 79.6
SSD300" VGGNet 47 77.9
YoLov3[! Darknet-53 71 78. 4
DSOD!!! DS/64-192-48-1 17 81.2
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Intelligent detection and autonomous capture system of
seafood based on underwater robot

XU Fengqgiang, DONG Peng, WANG Huibing, FU Xianping "

(Information Science and Technology College, Dalian Maritime University, Dalian 116026, China)

Abstract; Currently, underwater robot faces the tough challenges of lacking intelligent detection and au-
tonomous capture system to guide. Therefore, autonomous capture is hard to be achieved. Toward this end,
this paper proposes an intelligent detection and autonomous capture system to achieve intelligent detection of
marine target and guide the underwater robot to autonomously capture seafood. First, we employ convolutional
neural network to perform object detection task in underwater scene and train the DSOD with underwater data-
set to accurately detect marine objects. What’ s more, the short baseline positioning system is built to locate
the underwater robot. To calculate the position of the object relative to robot, this paper proposes a coordinate
transforming method to transform the target’ s location from camera coordinates system to underwater positio-
ning coordinates. Furthermore, this paper designs a multi-signal analysis method based on feedback mecha-
nism to command the robot to move ahead to the seafood until grasping them. To verify the effectiveness of the
system, we develop an underwater picking robot and successfully apply the proposed methods to the robot to
autonomously detect and capture the marine object.

Keywords: underwater picking robot; intelligent detection; marine target positioning; short baseline po-

sitioning system; autonomous capture
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Fig. 11 SSIM of 100 images obtained by different algorithms
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algorithms under image processing attacks
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Image texture based adaptive watermarking algorithm
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(1. College of Information and Computer, Taiyuan University of Technology, Taiyuan 030024, China; 2. Digital Content Technology and

Media Service Research Center, Institute of Automation, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Watermarking is a technique of embedding a mark called a watermark in an image to prove the
copyright of this image. This paper proposes an image texture based adaptive watermarking algorithm by taking
advantage of the textured regions of an image being easy to hide the watermark. Firstly, a texture measurement
method is proposed to reflect the richness of image’ s texture, and the concepts of global texture value and lo-
cal texture value are introduced to comprehensively analyze the image texture distribution. The textured regions
of an image are located by using the sliding window and judged by the local texture value of the inner window
area, and then we only embed the watermark in the textured regions and ensure the visual quality of embedded
watermark. The function relationship among the global texture value, the local texture value of the textured re-
gions and the embedding parameter is obtained by multiple regression analysis. It can adaptively adjust the
embedding parameters with the texture values of the regions to maximally enhance the imperceptibility and ro-
bustness of the watermark. Moreover, embedding the same watermark in multiple non-overlapping textured re-
gions further improves the accuracy of the extracted watermark. The simulation experiments on 100 images
show the superiority of the proposed method compared with the state-of-the-art methods in terms of impercepti-
bility, adaptivity and robustness.
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F2 =ZHRBFRHE TAXEZEMEL T JEM 7.0 & BDBR
Table 2 BDBR for proposed algorithm compared with JEM 7.0 under three configurations of encoder %
LDP LDB RA
Class T 51

Y U Vv Y U Vv Y U 14
Kimono -0.32 -0.29 -0.56 -0.07 -0.10 0.02 -0.07 0.11 0.04
ParkScene -0.36 -1.35 -0.83 0.08 0.23 0.30 -0.03 -0.39 -0.42
B Cactus -1.66 -3.01 -2.57 -0.17 -0.37 -0.90 -0.26 -0.64 -0.46
BasketballDrive -1.18 -2.20 -2.27 -0.27 -0.77 -0.52 -0.15 -0.38 -0.02
BQTerrace -6.98 -5.93 -5.02 -0.40 -0.76 -0.57 -0.61 -0.71 -0.94
BasketballDrill -1.58 -2.12 -2.69 -0.05 0.02 -0.17 -0.21 -0.02 -0.13
. BQMall -0.56 -0.86 -0.66 -0.01 -0.79 -0.24 -0.08 -0.40 0.15
¢ PartyScene -1.59 -1.66 -1.17 -0.33 -0.43 -0.19 -0.24 0 -0.16
RaceHorses -0.89 -1.87 -2.04 -0.08 -0.33 -0.54 -0.13 -0.28 -0.24
BasketballPass -0.29 -0.53 -0.86 -0.01 -1.39 -0.60 -0.08 -0.26 -0.02

BQSquare -3.37 -5.00 -3.32 -0.36 -0.20 -1.26 -0.27 -0.03 0
b BlowingBubbles -0.84 -0.94 -1.24 -0.23 -0.58 -0.67 -0.04 -0.01 -0.22
RaceHorses -0.12 -0.12 0.08 -0.01 -0.36 -0.45 0.02 -0.21 -0.23

FourPeople -1.27 -1.17 -0.67 -0.29 -1.60 -2.66 — — —

E  Johnny -2.59 -3.99 -3.59 -0.03 -0.59 -0.52 — — —

KristenAndSara -1.10 -3.75 -3.70 0.09 -0.67 0.09 — — —
BasketballDrillText  —1.31 -0.98 -1.19 -0.15 ~0.40 -0.29 -0.23 -0.04 -0.35
g ChinaSpeed -0.29 -1.37 -1.02 -0.08 -0.27 -0.24 -0.09 -0.16 -0.25
SlideEditing -0.28 -0.15 -0.18 -0.02 -0.31 -0.61 0.04 0.03 0.01
SlideShow -0.16 -0.89 0.46 0.49 1.84 0.63 -0.30 -0.41 -0.19
1y -1.34 -1.91 -1.65 -0.10 -0.39 -0.47 -0.16 -0.22 -0.20




5 12 3]

IRELA 45 - — ol T A I T g A g [ A S0 5

AL LF 4R

T
e |5 2421

K6 A B L T

Fig. 6 Comparison for rate-distortion curves

4 &

1) ARSCO AT 1 A AR s g I JA [ fi 3k

B EE B Y E RS PU bR R AL 8 AR R R
@ﬁﬂaﬁﬂ’ﬂ‘ﬁa‘é‘ﬁ Il LRSI IE S PU
HB R L 2k B 1) B2 B A ds S AD £ B S
F14 5% 22 Wi HE 1R

2) HRHY T — i IR T I I Y T A T

B0 A RS o 5 9 Ao 2k 35T, G 5 4 A T B A RT
P e e 1932 Bl 15 8L, AR B A T A vk Bk 5 2
BT 2 % PU ARG S 0 i B 25 350 B A 33
I AT, 2 IS I AT T B v At ) I B, A
T 9k /) 5 A 2R R i 1 2R R0 LE e R

3) SLH LR WoR, 7 LDP (LDB Fl RA % #%
LERTR AR SCE LR PR A T R HAEREAR T A
S H % T LDP BCE AH HEUG TEM 7.0 46 i 65
AR CFIEIRAG TV 1.34% iR A e miks
3 6.98% ,

S Z L Hk (References)

[ 1] S fh. AVS WU f% b i B 1ol Josi e e Bt e [0 ] 352
PLBTSE 5 % 8 ,2015,52(1) :27-37.

MA S W. History and recent developments of AVS video coding
standards[ J]. Journal of Computer Research and Development,
2015,52(1) :27-37(in Chinese) .

SULLIVAN G J,O0OHM J R, HAN W ], et al. Overview of the
high efficiency video coding ( HEVC) standard [ J]. IEEE

—
[38)
[

Transactions on Circuits and Systems for Video Technology,
2012,22(12) :1649-1668.
[ 3] GAO Y,ZHU C,LI S, et al. Temporal dependent rate-distortion
optimization for low-delay hierarchical video coding[ J]. IEEE
Transactions on Image Processing,2017,26(9) :4457-4470.
LI S,ZHU C,GAO Y B, et al. Lagrangian multiplier adaptation

—
I
f—

for rate-distortion optimization with inter-frame dependency
[J]. IEEE Transactions on Circuits and Systems for Video
Technology,2016,26 (1) :117-129.

—
W
[

LI S,ZHU C,GAO Y,et al. Inter-frame dependent rate-distor-
tion optimization using Lagrangian multiplier adaption [ C] //
Proceedings of TIEEE International Conference on Multimedia

and Expo(ICME). Piscataway,NJ:IEEE Press,2015.1-6.

[ 6 ] HELLE P, OUDIN S, BROSS B, et al. Block merging for
quadtree-based partitioning in HEVC [ J]. IEEE Transactions
on Circuits and Systems for Video Technology,2012,22 (12) ;
1720-1731.

[ 7] PAN Z Q,KWONG S,SUN M T,et al. Early merge mode deci-

sion based on motion estimation and hierarchical depth correla-
tion for HEVC[ J]. IEEE Transactions on Broadcasting,2014,
60(2) :405-412.

[ 8] TARIQ J,KWONG S, YUAN H. Spatial/temporal motion con-
sistency based merge mode early decision for HEVC[ J]. Jour-
nal of Visual Communication and Image Representation,2017,
44.198-213.

[ 9] #ub, B, 16 . —FhJE T B 3 B BB A9 Merge #5220
BT LT 6T - #0%,2016,27(9) :980-986.
JIANG J,YE D Z,PAN M. A fast candidate selection method
for Merge mode based on adaptive threshold[ J]. Journal of Op-
toelectronics « Laser,2016,27(9) :980-986 (in Chinese).

[10] KIM T S,RHEE C E,LEE H J. Merge mode estimation for a
hardware-based HEVC encoder[ J]. IEEE Transactions on Cir-
cuits and Systems for Video Technology,2016,26(1) :195-209.



AL HLF W

a5

2422 63 Ml 2= it R K % % i 2019 4

[11] SONG Y X,JIA K B. Early merge mode decision for texture formable block motion information derivation[ J]. IEEE Trans-
coding in 3D-HEVC[ J]. Journal of Visual Communication and actions on Circuits and Systems for Video Technology 2017 ,27
Image Representation 2015 ,33;60-68. (11) ;24372449

[12] HEO Y S,BANG G,PARK G H. Adaptive merge list construc- [18] CHEN J, ALSHINA E,SULLIVAN G J, et al. Algorithm de-
tion for 3D-HEVC fast encoder[ J]. Electronics Letters,2016, scription of joint exploration test model 7 (JEM 7) [ C] // Joint
52(8) :604-690. Video Exploration Team( JVET) of ITU-T SG16WP3 and 1SO/

[13] SeFIH, B duk, 5208 . 3D-HEVC & I8 3t b ok 24 e 7 2 F IEC JTC 1/SC 29/WG 11 7th Meeting,2017 :10-15.
5[ 1] {5531 ,2016,32(1) :46-55. [19] SUEHRING K,LI X. JVET common test conditions and software
SONG Y X,JIA K B,WU Q. Research on fast merge mode de- reference configurations [ C ] // Joint Video Exploration Team
cision method for 3D-HEVC[ J]. Journal of Signal Processing, (JVET) of ITU-T SG16WP3 and ISO/IEC JTC 1/SC 29/
2016,32(1) :46-55(in Chinese). WG11 2nd Meeting,2016 ;1-4.

[14] WU J F,GUO B L,HOU J,et al. Fast CU encoding schemes
based on merge mode and motion estimation for HEVC inter EE®AN:
prediction[ J 1. KSII Transactions on Internet and Information WLE T LA B . B R g S
Systems,2016,10(3) :1195-1211. W,

[15] CHENG Z X,SUN H M,ZHOU D J, et al. Accelerating HEVC
inter prediction with improved merge mode handling[ J]. IEICE R OB M HER, RS, EEHSEITI
Transactions on Fundamentals of Electronics Communications 5 AE AR A B R AL T
and Computer Sciences,2017,100(2) :546-554.

[16] VANNE J, VIITANEN M, HAMALAINEN T D. Efficient mode SIS e ol A B e X 0yl [ R T R L = N
decision schemes for HEVC inter prediction[ J]. IEEE Transac- P o

tions on Circuits and Systems for Video Technology,2014 24
(9) :1579-1593. EokfE B BLOIRA . EEORITE G
[17] ZHANG N,FAN X P,ZHAO D B, et al. Merge mode for de-

Manhattan distance based inter-frame weighted prediction algorithm
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Abstract: Merge mode saves the number of bits required to encode motion information by sharing the mo-
tion vector (MV) in neighboring blocks, which improves the rate-distortion performance of encoders effective-
ly. However, motion compensation prediction ( MCP) is not accurate enough in the merge mode currently.
Therefore, this paper analyses the characteristics of residual distribution after MCP in the merge mode, and
presents a Manhattan distance based weighted prediction method as an additional candidate for the merge
mode. First, several predicted blocks are obtained by MCP with motion vectors in neighboring candidates.
Second, the additional candidate is obtained by a weighted average method according to Manhattan distances
from the neighboring candidate to the pixel points in the predicted blocks obtained. Finally, the best merge
mode is selected by rate distortion optimization (RDO) among the additional candidate and the original candi-
dates. The experimental results show that, on the joint exploration test model 7.0 (JEM 7.0) , the proposed
method achieves rate distortion performance improvement under the different configurations of encoder, where
a bitrate saving of 1.34% on average is obtained under the configuration of low delay P frame.
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9 ELSE

10 L(v,). PUSH(V,(v,))

11 END ELSE
12 END WHILE

Ve BT A Y B AU A AR R
A AR R Ve WS L TR Ve
HAAT — T o, HOBAR R BB T 0 2

1) RS A5 v, B AR Y A o) JE T AL TS5
ERES Ve B & o, BEEOA A o, B
(AN DR

2) GRS R v, ASRAL A S5 R AT A K
A v BT AR RS 0 B V5 R B R R i
AR B R EN N Ao, BT A

TEXT T AT R AT R B I A 3 G e R AT T 4 A
HG B 5G, & I T AR AL 4 A R R At
FREBTI W25 ARV AR T IR 0 4% R
JIr AT T 20, U 0 194 i e PR AT R e B
il ElEm M 6" = (VL E) st , R &
JLfy PR A R s 4 0 4% TR R T, SE B 4%
AR e 6 A SR

3 XBWERSHW

AR S W 245 A AT 23 A ek 3 4 o ofE A
4E . dolphin .football } karat, FH A, dolphin 24 i i
F2x W25, football Sy 3 I8 R 27 A i BRIk T84t 25 1)
2% karat Jy 3¢ [E 23 PR AR AR AR AL 2 M 45 o X iz )
25 BRI BN R 1 TR .

WA 7 B 1Y 46 A Jry 25 2R O3 ol 5 R T R
JEME (J73% 1) \PageRank (75 3% 2) HE ¥ 1 M 2% [&
A A Jay 7 W HEAT XS Lo G, W A R B i L
B OF- 2 3R 28 B RN A T RS 4 A Y 2 AL E R E
AN TR T 45 5 125 B S 4 R8OR 5 SR, 180 X s 4 il
J5 NS Y AT WA AR SR BOR X HE, PR AR
SOOI B o H b, T ORI % 0 B A A
P71 W 45 14 e A RIS 1 249 3R 28 2R B vt 7 Al i ik
TR AR R BRI PR L
FRBOBOR 1 OO0 B MR A B 2 A B
W 1 15 4 P 4% 02 15 R BT JBLAE IO 2% 1 A 1T A R

S PR RY T S 48 O 0.2, RIJT R L
ATk 2 i R4 Y i B B 20% i 3t W9 45 AR
FAT B A STy kA IR A AR P SR

20% ffi AL A A5 A AR R

MR I 60 R 48 45 X Lo A, A
vl FE 455 7 2 3 5k 45 9 A 5 BT R, KRR B
BT 5 N B SEEL T S R4 H

T3 Ah 4 X 4% 11 OF- 5 5 28 R B TR e i A
BWRFEEM T E MR T Lk 3 Fh 48 )7 1548
DR BRI 2R PL A8 8 11 B A, R ey i L
) ) 3% 300 SR e T T 4 I B AR 2 A . Horh BT
SUEAE (J5 36 1) (PageRank (J7 1 2) HEJ¥ (19 1 4
P 265 119 1 459 3R 288 Z2 BIOR W 2230, HL#R R T AR S0
o X NRT 2 RO IR AR CR BT S E
AT RERUAR TR, 45 BT 45 IR —4F 1
Xt TR AR R 4 1T 5, T B A AT A AE HE 4 S
MY X8, PRI, 2 4% 4 Ry 1 B M Y R R
ARAF T R B FE AR A R A AR R . AL
D5 B A ) b P 45 4 o i s B AR
TR B8 I 17 A e A5 A Ak A 45 b i E Y L R
T A R EBEE R o FRAR A SOy R R R 45 ) 4
14 - 349 3R 25 ZR BOAH X IR, AR Ak AT 5o AT O
A SE B AR BE T 0 4% i T R R, DR R
ORER T L I R ARG AL o T T 2 b O IR AR R R
THEB AL A i B 45 B AR G R AR S

3~ 5 Rk Bk 3 Rl s ik 6 R [
P 25 30647 T AR Ak P 40 A5 R S PRI B . K R T
T5 1 B AR SR R R AT X E, W] DL AR S i
P EZARBAELLF 2 A5 i -

1) BT 4k A 45 AT R 40, BB 9% 17 B N 4% 11
K AR B, 2 H R R 2 A AT

Bl 3(b) (e) (d) 4517736 1 J5 ik 2 FiAg
SCJ7 1Y dolphin i 45 W 4% 1) A sy 45 5%, B 4 (b)) |
(e) () 4330 R Ik 1 2 AR SO 5 1 foot-
ball & 455 (0 45 (1) 4 JRy 45 H o 5 B3 (a) FIE4 (a)

1 ERLERMLE

Table 1 Comparison of compression results
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Compression layout for network visualization based on node
importance for community structure
WU Lingda' , ZHANG Xitao'>** , MENG Xiangli'

(1. School of Space Information, Space Engineering University, Beijing 101416, China;
2. Department of Space Command, Space Engineering University, Beijing 101416, China)

Abstract: In order to effectively display the mesoscale structure of the network, the force-directed layout
algorithm is combined with the network community structure features, and a network visualization compression
layout method based on the importance of the node in the community structure is proposed. First, the Louvain
algorithm is used to divide the network into multi-granular community structure. Then, the importance of the
nodes is evaluated by calculating the topological potential of the nodes in the community structure. Through
preserving the important nodes, the community is compressed, while the boundary nodes are merged. Finally,
the force-directed layout algorithm is adopted to layout the network to achieve a visual compression layout. The
experimental results show that the proposed method can completely preserve the original network community
structure on the basis of compression nodes and connected edges, and can clearly display the internal structure
of the community by retaining the representative points of the community structure, highlighting the position
and role of the community and important nodes in the network structure.

Keywords : network visualization; compression layout; force-directed layout; topological potential; node

importance

Received: 2019-07-09; Accepted: 2019-08-12; Published online: 2019-08-20 14 .01

URL : kns. cnki. net/kems/detail/11.2625. V.20190820. 1133. 003. html

Foundation item: Fund for Weapons and Equipment Pro-Research (6142010010301 )
# Corresponding author. E-mail: zxthl0707@ 163. com



20194 12 A
FH45% H12 W

tEMEMRKEFER

Journal of Beijing University of Aeronautics and Astronautics

AL HLF W

U‘l I\'fﬂ December 2019

Vol.45 No. 12

http: // bhxb. buaa. edu. cn
DOI. 10.13700/j. bh. 1001-5965.2019. 0361

jbuaa@ buaa. edu. cn

ETEH AR EZNFETERSE
EXIENETEREF

mH, AR

£R

SCEL

(1. PR AR R 2 B T TREZARE, BB 7121005 2. Rolb AR AT E8 Al Wy 9 FE i S 4 %, REPH 712100)

i B ARG LERIA AR ERSENTNEA S ABARERS BHBL
REBFRNA, FRELEF LT ARMKERE L, RE T —HREFF MK K (MCF) 3
BAEREHRTRKES FRLITHAHALBO XA EEA(SVR)TMBER, 7%y
AAAEBFEZRFMCS) EERK TR R FHTAE SVR FHAE FEH B TREE
(RMSE) B/ oy THE A, ST A 3K i 0 HR; & 5 IR 48 38 B8 0 8 B0s = K A4, &
PR R e KT REAFMEEK. EREA, XA MCF ¥ DUAE 5 4 o5 B i 42 5 4 AL 00
P RE L K BB B R 4 E 196 AR D B9 AN, K T B 39 950 ~ 1400 nm, RMSE {2 X 0. 42
WA B 037, FMAM AT SPA £ M KEFF k. Hib, Rl v & T MCF £ 5 4 %

REFRAREEFRMEK, AERAZEITNEBRGET —F AR T %
X B W RERE; REFFRHF(MCS); Hastmbd; Ha4; LB E

hE SRS S663.1
XEKERIDAD . A

AW P A e Y UDEE7/ e AR ] i
DX E 1 WO P, X AR il R — ol 5 22 A o
SRIEAT PR B s T AR AR
JEE R TC A I S A A, BT ] T R
B RLL A 6 B R B E A S 5
AV S H AR A, — LA 2L TP B
T, AR AR e Bz ) He 2 M ™, I HL AL & A R Y
TOAGE BT G, R AR I 3 R T A Ak A
R4 v ALY TS B S R R R
Sl A5 D K 2 R A T £ Ah 3 AT 40
8 — > AT T PR

FL 5 1 A 78 5 08 9 7 YA A B SR IO Tk
(Successive Projections Algorithm, SPA) "' (%

B 5 75 B4 ( Uninformative Variable Elimination,

NEHS: 1001-5965(2019)12-2431-07

UVE) 317 46, SPA it — i 48 4505 LU ¢
PO ARFALE P B D7 v o L Td o b e R A A
P B8 BB ) B B KIS IRAE N 1
VWA, SR 5 Bk TR IR AR B 14 15 J7 AR % 22 (Root
Mean Square Error, RMSE ) M 3 3% I K & & P i
PR AR AE B . UVE 7808 88 55 1 3 4 1 R
I IF B TC {5 B A8 i, 2 — i i e /) — 3 ( Par-
tial Least Squares, PLS) 5 %Y [0] I 8 4 1) % K % £&
Tk o RITE G ATEE PR AN BB vh 2% 72 Y
A HRE P, DT A 2 B 26 6 4 10 8 e, TE DG A2 Y
VRG] T TZ N o 3k S T R — S 2 [
R o2, AT B 45 i BOdE R e B — A [ e
RS- S R ST N 1o R N R A D~ i £ L)

By
=AU

Wi B 20190708; A BH: 2019-08-03; MK HhRATIE: 2019-08-12 1653
W 4& H R b4k . kns. cnki. net/kems/detail /11.2625. V.20190812. 1553. 005. html

EEWH: HFEARBFAIES (31501228,61876153) 5 s mi B I AR L 55 2% % T W 4 (2452019180)

= BIE4EE. E-mail; yangshuqinl978@ 163. com

SIRAHENX: Ax®, WEHE EFXRBFIAFLNHEIFSR L EGAHENETERE[]] LEMEMXAFFH, 2019, 45
(12 ) : 2431-2437. CHENG Y L, YANG S Q. Selection of measurement variables for hyperspectra of total phenol content in grape
seeds based on Monte Carlo frequency method [J ]. Journal of Beijing University of Aeronautics and Astronautics, 2019 , 45 (12 ) ;

2431- 2437 (in Chinese ).


qwqw
新建图章

http://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&filename=BJHK201912010&dbname=CJFDPREP&uid=WEEvREcwSlJHSldRa1FhcEFLUmVhZDN6dFFkTVd5eHh4TGYxQnpEa1Y1Zz0%3D%249A4hF_YAuvQ5obgVAqNKPCYcEjKensW4IQMovwHtwkF4VYPoHbKxJw!!

2432 b5 M = MK k% F M

Ae At 4R
NEEEE

2019 4¢

ZEE SR P R K (Monte Carlo Sampling,
MCS ) $ A 37 A8 i 16 5 J7 125 7T LAAT 203t fif e ix
— [ L, N, 3 4 A 3E N E R B ( Competitive
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Fig.1 Average spectra of five types of

pretreated grape seeds
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Table 1 Distribution statistics of total phenol

content in grape seeds

ZH VE S b S
FEAKL 48 12
B/ME/(g- L") 1.7208 2.1927
R/ (g- L") 8.3869 8.3263
SERE/ (g L) 4.5319 4.9723
KRR 22/ (g L°1) 1.6429 1.8586

1.2 {X&Fig&

AR HyperSIS 5 00 3% B8 & 48, 146
IMSpector N17E B 3% 21 #b i 1% 5% 1% 1% ( Spectral
Imaging Ltd. , Finland ) , 320 & & x 256 1% £ 1
XEVA3616 %I [ [ CCD #H #1 ( XenICs Ltd. , Bel-
gium) | UG B SR B £ BT (4 ) LRk
FFBEY G M — G EL. ZRGERETE B
KRy 2.8 nm , KA B I KT L Dl 900 ~ 1700 nm, 3
B3 3 20 mm/s, A HLEE G [A] 10 ms,
A CITEEAE MATLAB R2017a HH 5231,
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Table 2 Comparison of total phenol prediction results

with different dimensionality reduction methods

Pl S RIIE S

R> RMSE R? RMSE

I EEH (cg)

SVR 196 (256,84.45) 0.9524 0.1338 0.9004 0.4163
MCF-SVR 9 (362,2048) 0.9244 0.2049 0.9059 0.3741
SPA-SVR 18 (2896,362) 0.9208 0.2160 0.8867 0.4767
CARS-SVR 7 (256,1448) 0.8129 0.5047 0.7913 0.8294
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Table 3 Comparison of total phenol prediction results of

MCF combined with different regression methods

EPE] V=S FURIES

S (e R? RMSE R? RMSE
SVR  (362,2048) 0.9244 0.2049 0.9059 0.3741
PLSR (20.55,5793) 0.8847 0.3662 0.8539 0.5466
RBF  (862,724)  0.8722 0.3406 0.8756 0.4289
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Selection of measurement variables for hyperspectra of total phenol
content in grape seeds based on Monte Carlo frequency method
CHENG Yunling'?, YANG Shugin"*"

(1. College of Mechanical and Electronic Engineering, Northwest A&F University, Xianyang 712100, China;
2. Key Laboratory of Agricultural Internet of Things, Ministry of Agriculture and Rural Affairs, Xianyang 712100, China)

Abstract: In order to solve the problems of too many variables and high model complexity, it is necessary
to effectively reduce the dimension of the data according to the characteristics in establishing the prediction
model of total phenol content in grape seeds by using hyperspectral data. In this paper, a Monte Carlo fre-
quency ( MCF) method was proposed to select the wavelength of hyperspectral data, and the support vector re-
gression (SVR) prediction model of grape seed total phenols was established. The method uses Monte Carlo
sampling to select wavelength subset, then establishes a large number of SVR sub-models, and selects sub-
models with smaller root mean square error (RMSE) to count the frequency of each wavelength. Finally, the
number of wavelengths is determined by exponential decline function, and the wavelength subset with the high-
est frequency is selected as the characteristic wavelength. The results show that the prediction performance of
the model can be improved by using MCF method at the same time of dimensionality reduction. The number of
wavelengths can be reduced from 196 to 9, the range of wavelengths is between 950 and 1400 nm, and the
RMSE value can be reduced from 0.42 to 0.37. The prediction accuracy is better than other wavelength selec-
tion methods such as SPA. The results show that the proposed MCF method can effectively select characteristic
wavelengths in hyperspectral data processing, which provides an effective method for the accurate establish-
ment of prediction model.

Keywords ; variable selection; Monte Carlo sampling ( MCS) ; near infrared hyperspectra; grape seeds;

total phenol content
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Fig.1 Distributions of aesthetic score of images generated

by StackGAN ++ using test dataset
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Fig.2 Disrtributions of aesthetic score of images generated by the same text in original model with

different generating quantities
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Table 1 Highest aesthetic score and average of top 10

aesthetic score when generating different

quantities of images

Pl {5 A i A $ i o B Rij 10 °F- 3553 %%
100 0.8928 0.7698
200 0.8042 0.7753
350 0.8451 0.7889
500 0.8439 0.7978
750 0.8584 0.8155
1000 0.9548 0.8592
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Fig.3 Procedure of text-to-image synthesis optimization

based on aesthetic assessment
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Table 2 IS of models using different 8

8 IS
0 4.10 £0.06
45 4.05 +0.03
1 4.13 £0.05

0.000 1 4.21 £0.03
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Table 3 Comparison of aesthetic scores of

models using different g

x4 REMSHAUERERN24 FXERER

2445

B WAL 35 5 K

0 0.6283

1 0.6006
0.0001 0.6482

1000 3 B 1 FH EF 5 E X

Table 4 Comparison of average aesthetic score of

1000 images generated by original models and

optimized models using 24 different texts

PR B S R R & T 3. 17% ;3% 4 45
T JERRLS B =0.000 1 It Ak A5 B 53 S A= 8y
24 205X ] — 45 SCAS 9 1000 18 (8] 45 S 4 35 2 43
B L B, A AT LR BB 43 SCA AR B Al R
255 B0 IR I AR A SRR A g . )
B H 4 TR 10 38 22 oy B S L RE A b
T e 0 B PG 0 000 18, A1 0 B IS 1 B ot
Wk D, 2 9 AR RS B T s A AR S8 U
Ve . B 5 JER T REALE g =0.000 111k
TR {58 T 4 2% SCAR X B A= 4 1000 5K &% A 2
PRI 10 5K BRI 25 51 (RS0 3R 1 AT R Bt
BB 2 A7 AR AR B AN BB X g 4% SCAR Y
A BL1000 5K R ) , B AT IR N 22 B A 4% 56 4
A3 B0 v B HE B, DA b RT LB U 32
F, 23k 36 A0 Ak 09 2B BB B B A= R R 4
P (RO AN TN &8 R A e
T A — LB, OB T 3 U A b R
BLRUAT P42 7t

) PRRE %4 W T
J LY B=0.0001
1 0.5929 0.6192 +0.0263
2 0.5866 0.6180 +0.0314
3 0.5671 0.6170 +0.0499
4 0.5741 0.5433 -0.0308
5 0.5819 0.5515 -0.0304
6 0.5510 0.5188 -0.0322
7 0.6024 0.6221 +0.0197
8 0.5688 0.5467 -0.0221
9 0.5987 0.6279 +0.0292
10 0.6166 0.5890 -0.0276
11 0.6008 0.6138 +0.0130
12 0.5511 0.6227 +0.0716
13 0.7007 0.6913 -0.0094
14 0.5862 0.6596 +0.0734
15 0.5868 0.6232 +0.0364
16 0.5951 0.6227 +0.0276
17 0.6217 0.6345 +0.0128
18 0.5550 0.5792 +0.0242
19 0.5859 0.5974 +0.0115
20 0.5689 0.5673 -0.0016
21 0.5988 0.6405 +0.0417
22 0.5794 0.5477 -0.0317
23 0.5587 0.5930 +0.0343
24 0.5890 0.5419 -0.0471
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Text-to-image synthesis optimization based on aesthetic assessment
XU Tianyu, WANG Zhi "

(Department of Computer Science and Technology, Tsinghua University, Shenzhen 518055, China)

Abstract: Due to the development of generative adversarial network ( GAN), much progress has been
achieved in the research of text-to-image synthesis. However, most of the researches focus on improving the
stability and resolution of generated images rather than aesthetic quality. On the other hand, image aesthetic
assessment research is also a classic task in computer vision field, and currently there exists several state-of-
the-art models on image aesthetic assessment. In this work , we propose to improve the aesthetic quality of ima-
ges generated by text-to-image GAN by incorporating an image aesthetic assessment model into a conditional
GAN. We choose StackGAN ++ , a state-of-the-art text-to-image synthesis model, assess the aesthetic quality
of images generated by it with a chosen aesthetic assessment model, then define a new loss function: aesthetic
loss, and use it to improve StackGAN ++ . Compared with the original model, the total aesthetic score of gen-
erated images is improved by 3.17% and the inception score is improved by 2. 68% , indicating that the pro-
posed optimization is effective but still has several weaknesses that can be improved in future work.

Keywords: texi-to-image synthesis; generative adversarial networks ( GAN ) ; aesthetic assessment;

StackGAN + + ; aesthetic loss
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Fig.1 Examples of distorted screen content images, their feature maps, and feature histograms
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Table 1 Experimental results on SIQAD database

v RE e =7 EB%

i et PSNR SSIM MAD GMSD SPQA SQI ESIM GFM NIOE BRISQUE GWH-GLBP NRLT BES
GN 0.9053 0.8806 0.8852 0.8956 0.8921 0.8829 0.8891 0.8990 0.8634 0.9045 0.8493 0.8983 0.9090
GB 0.8503 0.9104 0.9120 0.9094 0.9058 0.9202 0.9234 0.9143 0.7560 0.8909 0.9098 0.8826 0.9224
MB 0.7044 0.8060 0.8361 0.8436 0.8315 0.8789 0.8886 0.8662 0.5487 0.8571 0.8320 0.8611 0.8694

PLCC CC 0.7401 0.7435 0.3933 0.7827 0.7992 0.7724 0.7641 0.8107 0.3555 0.5417 0.4108 0.7878 0.8224
JPEG 0.7545 0.7487 0.7662 0.7746 0.7696 0.8218 0.7999 0.8398 0.5980 0.2887 0.5729 0.7812 0.7576
J2K 0.7893 0.7749 0.8344 0.8509 0.8252 0.8271 0.7888 0.8486 0.5165 0.3509 0.7163 0.7489 0.8182
LSC 0.7805 0.7307 0.8184 0.8559 0.7958 0.8310 0.7915 0.8288 0.5869 0.2865 0.5512  0.7309 0.7575
ALL 0.5858 0.7561 0.5467 0.7291 0.8584 0.8644 0.8788 0.8828 0.4261 0.3591 0.7874 0.8482%
GN 0.8790 0.8694 0.8721 0.8856 0.8823 0.8602 0.8757 0.8795 0.8429 0.8875 0.8287 0.8747 0.8851
GB 0.8573 0.8921 0.9087 0.9119 0.9017 0.9244 0.9239 0.9132 0.6494 0.8715 0.8941 0.8656 0.9045
MB 0.713 0.8041 0.8357 0.8441 0.8255 0.881 0.8938 0.8699 0.4272 0.8653 0.8229 0.8432 0.8571

SRCC CC 0.6828 0.6405 0.3907 0.6378 0.6154 0.6677 0.6108 0.7038 0.1324 0.3135 0.2460 0.5996 0.6582
JPEG 0.7568 0.7576 0.7674 0.7712 0.7673 0.8189 0.7989 0.8434 0.5109 0.2208 0.4803 0.7386 0.7072
J2K 0.7746 0.7603 0.8382 0.8436 0.8152 0.8169 0.7827 0.8444 0.3238 0.3018 0.7017 0.7315 0.7939
LSC 0.793 0.7371 0.8154 0.8592 0.8003 0.8432 0.7958 0.8445 0.3944 0.1844 0.5049 0.6675 0.7291
ALL  0.5570 0.7566 0.5831 0.7305 0.8416 0.8548 0.8632 0.8735 0.3827 0.662 0.7194 0.8245 0.8488
GN 6.3372 7.7044 6.9391 6.6354 6.7394 6.8272 6.6835 7.4083 6.0137 7.6829 6.3100 6.1062
GB 7.7376 6.3619 6.2269 6.9816 6.4301 5.8270 6.1459 9.8026 6.4792 6.1466 6.6892 5.5974
MB 9.2287 7.0600 7.13229 6.9816 7.2223 5.9639 6.5184 10.6136 6.1982 6.9347 6.4284 6.4323

RMSE CC 8.4591 6.8184 11.565 7.8297 17.6184 8.1141 7.3638 11.4678 9.966 11.198 7.5601 6.7135
JPEG 6.1165 5.6406 6.038 5.9427 6.0000 5.6401 5.1009 7.2869 8.6037 7.3238 m5.9880
J2K 6.3819 6.1804 5.7276 5.4591 5.8706 6.3877 5.4985 8.3318 9.094 6.7750 6.5058@
LSC 5.3336 4.9379 4.9025 4.4121 5.1664 5.2150 4.7736 6.8159 7.8712 7.0289 5.7836%
ALL 1.601 10.855 11.986 9.7972 7.3421 7.1982 6.8310 6.7234 12.7941 11.717 8.6726 7.4447@

2 SCIDHIEELHIBER
Table 2 Experimental results on SCID database
s B B e %%
B e - \ \ : -
PSNR SSIM MAD 1IFC GSIM NIQE BRISQUE GWH-GLBP NRLT BES

GN 0.9530 0.9354 0.9315 0.8897 0.9170 0.8324 0.9645 0.8619 0.9681 0.9398
GB 0.7772 0.8711 0.8559 0.8406 0.8449 0.5912 0.5847 0.7144 0.6672 0.8553
MB 0.7615 0.8794 0.8362 0.3372 0.8383 0.5390 0.6434 0.6736 0.5906 0.9314
CC 0.7435 0.6903 0.4987 0.1198 0.8675 0.2840 0.4734 0.2520 0.4993 0.8122

PLCC JPEG 0.8393 0.8581 0.9251 0.8762 0.9373 0.6824 0.5879 0.7694 0.8512 0.8205
J2K 0.9176 0.8586 0.9381 0.8570 0.9441 0.7099 0.5515 0.6645 0.8326 0.7954
CSC 0.0622 0.0890 0.1296 0.076 4 0.0560 0.2196 0.1879 0.2134 0.1963 0.3110
HEVC-SCC  0.7991 0.8635 0.8953 0.7918 0.8835 0.4289 0.4418 0.6142 0.5334 0.5875
CQD 0.9210 0.8668 0.9014 0.7655 0.8974 0.5787 0.7146 0.6034 0.7250 0.8303
ALL 0.7622 0.7579 0.7719 0.6285 0.7042 0.3392 0.6303 0.6647 0.7060 0.7852
GN 0.9424 0.9171 0.9262 0.8877 0.9112 0.8505 0.9871 0.8669 0.9612 0.9333
GB 0.702 0.8698  0.8603  0.8351  0.8420  0.3462  0.5162  0.7019  0.6250  0.8479
MB 0.7375 0.8588 0.8296 0.4477 0.8194 0.369 1 0.6265 0.6419 0.5123 0.7883
CC 0.7265 0.6564 0.4784 0.1198 0.8304 0.1004 0.3096 0.2314 0.3031 0.4773

SRCC JPEG 0.8231 0.8490 0.9242 0.8770 0.9366 0.629 1 0.5469 0.7430 0.8382 0.7957
J2K 0.9074 0.8439 0.9330 0.8457 0.9349 0.6540 0.4997 0.6398 0.7916 0.7634
CSC 0.0908 0.0963 0.1440 0.0521 0.1214 0.0401 0.0143 0.098 6 0.1009 0.1098
HEVC-SCC 0.8074 0.8263 0.8771 0.7869 0.8730 0.3921 0.2444 0.4851 0.4524 0.4654
CQD 0.9080 0.7766 0.9024 0.7368 0.8634 0.4397 0.5580 0.5046 0.5923 0.7548
ALL 0.7512 0.7146 0.7576 0.5799 0.6993 0.2727 0.606 6 0.6211 0.6866 0.7613
GN 3.8093 4.4458 4.5714 5.7380 5.0127 6.9602 3.2369 6.3623 3.1679 4.5162
GB 6.6633 5.1998 5.4475 5.7354 5.6648 8.4422 8.4767 7.3110 7.7567 5.4365
MB 7.0843 5.2044 5.9947 10.2905 5.9607 8.9849 8.2437 7.9311 8.6979 6.4253
CC 5.9867 6.4767 7.7590 8.8876 4.4524 8.4821 7.71738 8.5698 7.6891 5.1836
JPEG 8.1718 7.7179 5.7076 7.2431 5.2369 10.9001 12.1386 9.4948 7.8897 8.6342

RMSEJZK 6.3222 8.1562 5.5103 8.1986 5.2462 11.1673 13.1257 11.5863 8.7148 9.2540
CSC 9.8203 9.8003 9.7564 9.8106 9.8239 9.3489 9.496 6 9.5234 9.5356 9.2654
HEVC-SCC  8.4009 8.5037 6.1988 8.4969 6.5176 12.3695 12.3545 m 11.5562 11.1382
CQD 4.9814 7.9855 5.5354 8.2269 5.6406 10.3763 8.7083 10.0025 8.8508 7.1015
ALL 9.1682 9.6133 8.9739 11.0157 10.0552 13.3271 10.9967 10.5205 9.9811 8.8319
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JEET T AR EMR AR Y, R T ERE o 1 Ry
fiE, 200 T SCF IR 4> 1R AL AR REAS 4 NRLT
SLIR G A 5 RN 55 A0 RR AR Ok R R B2 B
HAF A K B SO, SO0 5 B 1 088 B IR T IR
F 43, M4 3C BES B3k 1) T UG b A7 78 K i 4
X R 45 A R R R A R R 2R B, PL-
CC 8 hRAH L NRLT B4R 7 2.63%

A BES Bk EIKEREEE 2 TR ITTH
Jit 4% N2 AR R T 19 2 2 % 51k SPQA Rl SQI,
Forpr, SPQA B3k 3= 2102 2% T8 RIS 0 5% B DL OB
JERFAE , SQI 3512 45 & I8 Jm) 7 45 44 AH AL 14 LA K&
JR R AR B A A I AOR 3538 ER o0 H, H 2 X 2 A
AR B B R T SUF AR AR K 50X — 5
MR EERR AR, ERA R | BES Bk
MIPERERR T 12 JPEG 2k BHL2E A Fig{Ik T NRLT %
PAh e H A e B F A PR RE AR TS % B
H AT

M2 A LUE H, 7E SCID %4l E vf, BES
SRR PEREAE 3 AR AR A R T Y B
SHEF Y, M A TN es %Rk, w
PSNR .SSIM .MAD . IFC fil GSIM, H i NRLT &
XFH T A TR S HE I TC S B, T PLCC
FEARAH L L HE 3 T 11.22% . fE SRS R B KRR
B T4 GN JPEG J2K L) % HEVC-SCC x4 Fif
RICHA b MERE L AM TE S % BRAR LA X T
HA S e BL2E A BES BE I MEREE B S %A
P AR BRI

3 & #

AR SO N BE R G bs 4R T — BB
Bt X 5 A5 A A R B T RN A5 R I TS 275 T
P (EBS) 5035, IL AL R 2 T I 2 15 B A4
W fEE . IR BES B2 IR L, 155 .

1) AR SCHE % BB B 4 3 27 LR B4 e ok
fii Joy DL Je F2 5 0 20X 2 DMHEAE, B AT Gabor 38 i
e LBP 55 73 5] £ Ot 2% M4 40 5 AL, 9F A
5 AR FARIURAE , B0 T 5 3 SR 4K = 1Y
— k.

2) ASCER ] AL BLX 2 Fh 2k LS R R
BN A AR B B B AL AROCR T B
SIQAD FI SCID I i P4 BB #F O T 4 it ) 3 il 55
O ERERT 2B HERIL,

A S B, AR SCR L Y R R A TR
PP BUS —E ERETE R T 3
9 — Bt . TER R, AT LA g3 S5l DA TR A5 DX 3 S
DX I 8, BE— A 4 2% P A R DA R o
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Blind quality assessment for screen content images based on
edge and structure

WEI Lesong, CHEN Junhao, NIU Yuzhen”®

( College of Mathematics and Computer Science, Fuzhou University, Fuzhou 350100, China)

Abstract: A screen content image ( SCI) has great difference compared with a natural image, and an SCI
contains more text, graphic, and special layout. Considering the influences of texts, graphics, pictures, and
layout on quality of an SCI, a blind quality assessment metric for SCls based on edge and structure ( BES) has
been proposed. Since texts, graphics, and pictures have a large number of edges and the human visual system
is highly sensitive to edges, the BES metric first extracts edges using the imaginary part of the Gabor filter and
computes an edge feature for each SCI. Second, a structure feature is extracted to represent the layout of an
SCI. Specifically, the Scharr filter is exploited to calculate a local binary pattern ( LBP) map which is used to
compute a structure feature. Finally, a random forest regression algorithm is applied to map the edge and
structure features to subjective scores. The experimental results show that in the database SIQAD and SCID,
the Pearson linear correlation coefficient ( PLCC) of the performance of the proposed BES index is 2.63% and
11.22% higher than the latest no reference index in the comparison respectively, and even higher than some
full reference indexes.

Keywords: screen content image; blind quality assessment; random forest regression; edge feature;

structure feature
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BT HTTP BiE& MRk f e 3D fLs i &1 M

BEH, ABE, REX, BEHE, 54, B4k

(FRM R WS (E B LA, taJH 350108)

1 B 3IDMARERS MR BETRF AP HEBEE(QE), AR FEEHE
2HTHEAXRENELEAANEN LSRG ZE P H, H5HW2D WAEHTUXAET
HTTP th g o A (HAS) R A B M ALH AR A AN EF L, RE A FARRE, B
Xt FodAAGSBENRERRALAEZED FEE WA EAT R 3D HENTAK S T
GHRBHKRE, HASHARWARRETHREARELZA NS EHFS, TXFHRT 3D WA
PAEMALBEROR AR P REERERENY . Bh, 2L - ZWKEERTRA
EURELID AU BB FTEZEHRR, AREAREFE A LR LALLM,
EREUT —METERHE WAL (CNN) # QoE A Z BT U@L REINREAK
H I QoE, 4% AL (A Fu - 3 & L 2 (MOS) #y & /R 7k £ 1 4 X & % (PLCC) % 0.906, ¥ &
B BB AR R o 3D WAL b R R AL R A R R

X # W:3DWH; ARRE; WAREFN; R LWL (CNN); HTTP g & fi

Vig S
HESHEKS: TN9I9. 8
X EkARIRAS: A

AR SR, W28 H R B Kk R HES) 7 AEZ 3D )
BUIR 55 1924658 . AHEL TAE 5y 2D LA, 3D A5
RIS AT T A 25000 T 4 BHle B TS SR Bk, T A
BIR 1y ) 248 27 5 9 R B0 1 3D AL A% i v 1 o
ezl , T 75 3D AT 2% iz 55 14 1 7 A 4 o
H (Quality of Experience, QoE) " R, FHIL,3D
AT A% i 5] AT B T HTTP 1 |3 3& W i 3 14
(HTTP Adaptive Streaming, HAS) # K, HAS 7] L)
R A8 A [5] 14 19 4 27 9 15 00 2 £ A ) 7 2 A AL
A JE G R A [7) I AT BE A A BR 9217 5 48 THAL
BB, OO P R

Hi T 3D W5 240 Ah 25 AL ) 1 i R 4y
fic , 3D WA HAS A HAR 4 2D A8 i 58 fin &2
%o HAHT, Bx5 3D ML HAS ) AH & AR & L 5L

NEHS: 1001-5965(2019)12-2456-07

A SCHER[2 T4 T 32 H AU HAS B s (A%
fi R s A - 2 e ) R ORI e 43 UK L I
P CINE N - O T S I S 1 R U E A 8
SCHER 3 1A B 2 LM % ( Software Defined Net-
work , SDN) $2 H T 3 T A0 450 B 1% 70 S8 A A% S HE
AR5 J7 G AT IR 45 SO R DX Ik 3 T P R
Jiit o SCHEK[4 J48 T —Fp i T HTTP 325 A&
N i & ( Dynamic Adaptive Streaming over HT-
TP,DASH) {25 3D [ 3& I I A4 iR 55 07 3%,
AE 0 P SR i i S AR . R iR AR S
279 3D JAR R AT BR T AR TT &L 2
T8 P R R R ULE A, P AL AN [R] I 1A
EREANAE NN DRRIN OIS i S = N
XF T AT HAS SR 3D MU G b i 1 P 1A 5

KRB, 2019-07-09; FEABH. 2019-08-14; M4 H A E ;. 2019-08-22 11,24
M 2% H AR # ik ;. kns. enki. net/kems/detail /11.2625. V. 20190822. 1122. 004 . html

EeWB: HEXAAREIESE (61671152)
= WIS {EE. E-mail; fangying@ fzu. edu. cn

SIA%: Z54, MR, 2 X, ¥ HFHITP & 5 g R K&EH 3D AR EFNII] b7 EAMKAFF®R, 2019, 45
(12):2456-2462. ZHAI'Y X, LIUY S, XU Y W, et al. 3D video quality evaluation based on adaptive streaming transmission
over HTTP [] ]. Journal of Beijing University of Aeronautics and Astronautics , 2019 , 45 (12 ) : 2456- 2462 (in Chinese ).
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Je AL 4
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FRBIF 58 8K 2 B ST . Qo AT I B 1 %% W Joit
T AR B ) A G &R, AT DL K A B
3D HAS ZGEm it il

SCHR [ 6 ] & BUAH X T 4043 5 A Y 9% (1) 20 J) 42
b, WA 5 i e A B v 2248 A2 A i i T P LA 1R
B AT R R T —FE T
DASH ) QoE [ f 51 o SCHR[7 ]34k 43 #7 2D
PUAT AN 3D A3 B [ R I A A7 g SR, A I
Hi 3D F 2D 1 5% 4 W] B 2 R A Lb R 56 100 o5
P&, MARSCA i 2D 3] 3D (5% 45 01 B8 W] W ol
PR A BT i, EARSCHR L7 )@ M43 #r 1 3D
AT et )45 6F SRR Bk ) 52 o (H 2 ATI AR i =
A LA T 46 5 3D A5 % i i i U045 1 QoE Y
KR, J4h, A RE TSN T 3D K&
F 2 U0 A B A0 S S A Bk T L SR
e 3D PN A Y R A A (H TG I T T 3k A
U3 EH QoE 21k .

T WESE 3D WA A% i o e v ) 45 J5 9 5
( Network Quality Fluctuation, NQF ) X F F* {4 46 i
S, AR SO T S8 A TR IO P L
NQF fi§ B T WL HL A i) 1A 36 o o o 5 WL S5 36
501 25 B8 T BRI TSR A A AR BT A TR G il
3D WACIRA BT R R, e AR T AT
R f 2 W 4% ( Convolutional Neural Networks,
CNN) 1) QoE BHY AR B 1 e g % WL o 1 5
FHPORE 3D AR WL AR 56 5 ) AR G &R, WT
T8 3D PR F 38 AL v AR TR R T

I 4% J51 & i B Y %2 i

SH ST AR 3D FAT ( Stereoscopic 3D video ) il
WAL e 2 AR, H B A 98 G R T AL e
192D M. 3D LAY A A% B AE A v A 2
7 0T 2 T M AL A0 5 ) SR R L R e A R R B
S T TP TN N E BB U i 5 R 7 7 o V)
SURIUOBURRL A5 5 J3T s 1Y) e A8 X 3D JR R BT 1 5
Wi, SCHRL L] RBT, F2 A0 IR A AN [7) %o 44 8% i Jot
ISR AT 2 N Tt PR, S g R R [
8 5 A8 A 24 T 2o R R

SEE AL T 13 A4S 3D A, £
% 3MV-HEVC % 4% %' sf iy CP ( Carpark ) ,SK
(Shark) ST (Street) ,GF ( Gifly) . KD (Kendo) .
LB (Lovebird) .BN (Balloons) .BA (Bookarrival) ,
DA B0 0 i e B 5 AR o i AR AL (AVS) S dfa
JE d i) BM ( Badminton ) , JL ( Jinli) | DB
(Dubai) , AG ( Asiangame ) \ WS ( Wushu ), K 1
AT S AR IE 2R 1 g AR R Y 23 )45 & (Spa-
tial Information , ST) i} [6] {F & ( Temporal Informa-
tion, TD) "™ FIF A7 WLALT 51 I K 10 s, 9031 I
IR A AR AT A 2R S s R, RIS 41
HIRTS sFIG 5 s $HA AR AU BT i o O 1 e
FUAHT 73 B A () i 8 A A 36 o 4 22 031, i 0
FOIBIR TR RFEAL L, BT A ¥ 5 4 BE R
SH1024 x 768, 12K K 25 /s,

NQF 52555 BR 4 B LU 5 4 T AL 41

13D FEALE

Fig.1 Snapshots of 3D sequences
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1) “ 4 HRe 287 0K 2 98 1 7 58 1 15 40 5 T
AL D B, A B RE 3R B O 1000 kbit/s

2) T HO R R AL I 4% A2 B ZE B A A
b4 3% 35 8 ol 200 kbit/s

3) e LR R R AUL R 45 1l 37 v A5 B ZE Y
P R 2R 1 8Ol 100 kbit/s

4) “I% B R SR BRI 45 1l a7 7™ BH 2 B Y
AL R 3, Bl 50 kbit/s

HI 3% 2 R0, BEELAY NQF S8 R4 5 4 b i
Y14 , 43 ) A B R B TR BRI AR T A B
TE B T R RTOBUE S R R, Hp T
i BT R R A 4 O 6 B b R R AL AR
] S el e o oo I AN 1 LN =
i1 ] 3D-HEVC F5 #f 22 8 4F HTM 16. 0 1y %
s, 13 AR 7 90K 6 12 b 40 450 5 £ 1) 46 2
RUSEAE B 156 41 3D P71 o S 5 v ok A 0L
B4 A PG278 3D i % fil NVIDIA 3D R
Bio AWELHIILE 34 2 H 54623 £ 9%
LA Lot B T21 ~25% A=l E

1 MR
Table 1 Test dataset!'”"

SR J¥ 1) 4 ZEFER WEEE
KD 40.07 13.96
LB 57.83 4.05
1024 x 768
BN 37.48 8.39
BM 56.15 9.07
JL 42.56 24.83
DB 35.72 2.56
1920 x 1080
AG 78.73 17.88
WS 54.57 17.27
cp 65.11 5.98
SK 23.65 15.05
1920 x 1088
ST 57.58 8.47
GF 51.96 16.11

F2 WMERBRHER
Table 2 Network quality fluctuation types

TS s MLAUR S5 S s AN

;ﬁ W mE (Je/di)/ (F/4i)/
. (kbil-s") (kbil-s’])
1 50/1000 1000/1 000
B A 2 100/1 000 1000/1 000
3 200/1 000 1000/1 000
EF 4 50/50 1000/1 000
AR A, 5 100/100 1000/1 000
6 200/200 1000/1 000
7 1000/1 000 50/1000
B 5 8 1000/1 000 100/1 000
9 1000/1 000 200/1 000
T
10 1000/1 000 50/50
WA 11 1000/1000 100/100
12 1000/1 000 200/200

HiE L A I M HAEW A 3D ML b A 7
AR I TE IR Z 1, &2 1 R C & 3D
PRI 78 T 2R S 36 3 B, O 4 s S5 R AR 5 0
BENEE A E . E WKL E g ITU-R BT.
500" #E LY A5 4 7 11 84 ( Single Stimulus, SS)
kM B OEE " R WIE , BT NQF
e 9 e BE AL AT &L WT J5 3% 22 BoR , 54 5 )
SR EEA S s BRI B T34 .

N YA e s 0 ] SR R 52 0 T
#IAFE LT 5, BHE 45 R R A ITU-R BT. 500
IS A B AT A S SR HE R R AT 4
24 24 321X o WA o 1 DO (B B DR B RS R
MG 73T o T R AR AS B A L LA
AR E 1Y EE A, LA RO H R BT AR D 4R =
Wt Ak A B TE S B F 2 8 0
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3D video quality evaluation based on adaptive streaming over HTTP

ZHAT Yuxuan, LIU Yisang, XU Yiwen, CHEN Zhonghui, FANG Ying" , ZHAO Tiesong

( College of Physics and Information Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract: The key for 3D video network service is to improve the quality of experience ( QoE) of users,
which can be, however, affected by mutable network conditions and video contents. For conventional 2D vide-
os, the HTTP adaptive streaming ( HAS) technique has demonstrated its significance in improving user QoE
by utilizing dynamically switched bitrates, while for 3D video transmission with at least two video streams, this
technique has not yet been extensively explored. Dynamic conversion policy of the video quality level is the
core of HAS technique. In this work, we investigate the impact on user QoE when introducing dynamic bitrates
to different 3D videos. A subjective database is built to illustrate the connection between block-level objective
quality, which changes with bitrates, and the QoE of 3D vision. Through this, we propose a convolutional
neural network (CNN) based QoE model that effectively assesses the QoE by block-level objective quality.
The Pearson linear correlation coefficient ( PLCC) of the model predictive value and the mean opinion score
(MOS) is 0.906. The proposed framework can provide guidance to inter-view bitrate balancing of HAS for 3D
video transmission.

Keywords: 3D video; quality of experience; video quality assessment; convolutional neural network

(CNN) ; HTTP adaptive streaming
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Fig.1 Generation process of three-dimensional pose
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Fig.4 Three-dimensional pose estimation results
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Fig.5 Average errors in different input sequences
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Three-dimensional human pose estimation based on video

YANG Bin'?, LI Heping’, ZENG Hui'*"*

(1. School of Automation & Electrical Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Beijing Engineering Research Center of Industrial Spectrum Imaging, Beijing 100083, China;

3. Institute of Automation, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The existing 3D human pose estimation method focuses on estimating the 3D pose of the human
body through a single frame image, while ignoring the correlation between the front and back frames in the vid-
eo. Therefore, by investigating the information of the video in the time dimension, the accuracy of the 3D hu-
man pose estimation can be further improved. Based on this, the convolutional neural network structure that
can fully extract the temporal information in the video is designed. It has the advantage of low computational
resources and high precision. The complete 3D human pose can be restored only by using the coordinates of
the 2D articulation point as input. Furthermore, a new loss function is proposed, which uses the continuity of
human pose between adjacent frames to improve the smoothness of 3D pose estimation in video sequences, and
also solves the problem of accuracy degradation due to lack of inter-frame information. By testing on the Hu-
man 3. 6M dataset, the experimental results indicate that the average test error of the proposed method is
1.2 mm lower than that of the current standard 3D pose estimation algorithm, and the proposed method has a
high accuracy for the 3D human pose estimation of video sequences.
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Fig. 1  Flowchart of proposed method
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Fig.2 Example of ground area segmentation



5 12 3]

2 R, 4 s R 0 LA A Y I AT DB A B o

Je AL 4
s

TE AR B 2 b ] X B 2 I, 0 T AT S Sk
IS SAL I, H AT I ERAE CRITIB B9
“O"RIN) o AR T X S0 %6 B AR 136
T U A ) () BT R BR A B 2 AR . T BRAE
AR AT R S X 6, @i (CR Az H
T @7 FmR) ,RIGHH S X 45 R34 Ik CR
RLBEA SO Fom ) ™o ¥y ok e o i X 48, 6,
AR S 133 X G, .

G, =G 0S=(608aS (2)

X G, WK 2 (c) From. Hrp, AR5 ik
IR S ¥R 2 R EM BT L5H .

e Ja R DX AT % 38 BRI 43, R Ay g AR
2(d) PR o BEICER O\ M TR X B M P AE
T SR 4 AR B B b T OB G B 2 (e) BT
TN o FRAT Y b 143 H G ] 2 () BTR o
24 MESAZNRNRESHTFENITE

TE SLAM #55 He [v) 5 i 55 2= Hb &1 v 8 hn g — 4>
23 (] ] QW) #2 JA DRIT 12 A HC X 7 1) s, T
O3 AR E 2 A5 57 T T DX e A SR A T T X
B Z S AT S s C .

SRS, R 2 T R 2 O 3R A5 Y- 1 i) B
Riko HT R a0 E AR 25 DL K Hh T3 R 2
AR TE o S AL PR Z 1T, 75 B 5E B i sl = v
A 08 22 B E A o AR SR GE i uB I 0 Jy vk ik
AT B RE A £

1) T8 Q, 5HABEEE N kAR5 1)
R

2) BT Rk AR B R (E
m FbREZE o,

3) B bR E 25 A BCE . std, B 8 BE S 1
(=W}

d =m+ o - std (3)

4) AL Q1 kAR IRY- 25 BB K T IR B
d MRS R, B BR

AR ICTT 1 IO B 55 T S P TR 2 P 3R

o N A AEE R E 28 2ok G T U U Y b T A
Cg HEAT VT AUL A o8 A 3 T8 A R B B . I
M1 F Rk
Ax + By + Cz + D =0 (4)

e Ry

) ‘Axi+Byi+Czi+D‘
s.t. Qe C,0, = (x,,5,,%) (5)
2.5 b4 & E AR IR

FEARML T P F B G, & S8 0 e T

S EVEUR BEAT IR 2 o X T8 — A MWL, RSt

SR ) T A o ] S - T F R R
Z LI A LT HCE T F T w (AR em)
B R A D AR M T AT, R P T A

A A K TG 2 ) PR A5 At T X A R

AN AR b T A $E5E DU 2 0k 5k o . AE AR 3L
El’J;kE’r”EF' W& i R AN 3 R (b2
AR M A SR G M D)

MIEL 3 0 LUFR o B 4R TR i 03 20 68 e o
I T Mot 73 %0, AL T R AR M i L 5 I
Bl 2%

3 s 2 i st T 2 1R R
Fig.3  An example of excluded ground

segmentation image

2.6 WHEHEER

F I, R G0 6 5 2 5 o E B
28 SCEL T, € 28 4R 15 T AH X RS B 1) 1T T8 5 43
HEME o I T OGS 1) 67 22, 4 b T 3 31 TSR 47
5 3 T 1T R AT A5 B0 % ) H T s s AR, A
Bl 4 B

58, AT ALY S M K T )RR
EHRE p, WEMR AR FR [u,v]" IR B M HL AR
P& RFF AL A AR R P B4 bR P =[X,, Y,
zZ 1"

O
= Z K HE (6)

;c
¥ Qoo
minfuln

AP R Z, WA

SRJE W AR DL, L AR B A B T,
AHAL AL B R T Y AR A e 4 3] 1 5 AR AR R AR AR
P BN
P =T.P, (7)

P4 K o3 0 PR 550 B M T T X b T e A
Fig.4 Projecting segmented images to ground

plane for ground modeling



2474 b5 M = MK k% F M

A fu S 4R

2019 4¢

M AR (w0, Ly, o2, ) BLIKFEF- 1T F L B
Ax, + By, + Cz, + D =0 (8)

M (8) fif th R FNIREE Z, B AT LA 2] 1%
15 2R KOGE LA T S AR AR o X6 BT A i T 3 ) P A5
BEHRAE 5, 5 AT A R B O, B B R AR O
0.01,H1>42 0. 01 WL HE N HARE — 1 ai. &
215 2 M i P R 2 R SR

3 XBENW

R T UEAS SC W R AT R S S T 4
P& T H BAGSk /N B PL AR N RBCEC . Bl
49 40 {2890 A HL G, #5 28 Ubuntu 16. 04 5
%5 Wb FRES (CPU) A Intel 4200 H, N7 4 G, If[A]
FER RS th R B9 °F 6 217 7 ORB-SLAM &
Gt , GRS R G X L.

S LIS B S EAE N LR, Ho,
IS B 0 b TE R B, 6 SO AR R 4 2 (E R
g s (a) s MTEAFEAR ™ A EE L4 .
B R TR ORI S A H R A& 5 (b)
JIT 7R, 205 W 1 T A7 AE B S 1 B8 €5 b i 5% , b T
RGOS, 2 505 IR T M X
(A B — o kAR .

St WS TE SR P s g g 2
BAE N k=10, std = 1,85 b 17 53 #1) 1& A5 0 % o
PR ZEORE N w =3 cm,n =50,

Fl5  SCER IR
Fig.5 Experimental environment
3.1 BHRERRHR
3.1.1 HAEHF
I B g ARz sh Bk & 6 fr
TN o A S5 A B B9 A b T A AR T A

K6 IpAEIRE SN 3P

Fig. 6  Office environment and robot movement track
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Fig. 7 Office dense ground modeling and non-ground

sparse point cloud obtained by proposed method
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sparse point cloud obtained by proposed method
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Table 2 Accuracy of ground plane position restoration
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Fig. 12 Path width measurement of office
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Table 3 Ground modeling accuracy of office
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Fig. 13 Path width measurement of classroom
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Table 4 Ground modeling accuracy of classroom

[ SPRIE RS/ em 5 B B/ em R/ %
a 82 85 3.6
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Fig. 14  Effect of ground reflection on image segmentation
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Effect of uneven texture of ground on

image segmentation
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A low-cost indoor passable area modeling method for robots

ZHANG Fukai', RUI Ting >, HE Lei’, YANG Chengsong’
(1. School of Graduate, Army Engineering University of PLA, Nanjing 210000, China;
2. School of Field Engineering, Army Engineering University of PLA, Nanjing 210000, China)

Abstract: Monocular vision-based simultaneous localization and mapping ( SLAM) is a popular technolo-
gy in the field of robotics in recent years. However, due to the huge computation resource required by recon-
struction , mainstream methods are not able to generate meaningful reconstruction of scene in real time on plat-
forms with low computing power. This paper proposes a new fast passable area modeling method for the specif-
ic situation of indoor environment and small robots. The method is based on the monocular feature-based
SLAM. Firstly, it obtains the road segmentation image through segmentation in the HSV color space with adap-
tive threshold. Then, the system cross-matches the segmentation with the sparse point cloud generated by
SLAM, to obtain the ground plane and accurate ground segmentation area. Finally, it projects the ground seg-
mentation area to the ground plane for dense modeling of the floor. In the experiment of indoor scene, the
average calculation speed of the proposed method can reach 21 frames per second, and the speed is about
70% of ORB-SLAM, which can meet the real-time requirements of mobile platforms. The position error for the
floor plane is 5.8% on average, and the modeling error of the road width is between 3.5% and 12.8% .

Keywords ; monocular simultaneous localization and mapping; indoor scene; passable area; floor model-

ing; image segmentation

Received: 2019-07-16; Accepted: 2019-08-18 ; Published online; 2019-08-22 14 .43
URL: kns. cnki. net/kems/detail/11.2625. V.20190822. 1027.001. html

* Corresponding author. E-mail: rtinguu@ sohu. com



20194 12 A
FH45% H12 W

tEMEMRKEFER

Journal of Beijing University of Aeronautics and Astronautics

He AR 4

:5 ez December 2019
- No. 12

http: // bhxb. buaa. edu. cn
DOI. 10.13700/j. bh. 1001-5965.2019. 0415

jbuaa@ buaa. edu. cn

T R B 518 XA\ B AL 3 46 g B HE 77

KEE, SN, KEN

(U IR ol R (Bl ) TR AR S8R A Be , U 264209)

i B MM EEANANEREANKAR R, AURAAZ RSP R ERE
EWER,ZERFIAPERSAENEZNMW A BERZ —. —H5WANEHRHHER
Wiz h AR - B EIANEMANAAESE, EEXAF EARS A, B Y — K
EARBX RN ARMAEREN N AR B RFER, ARA G AEAERHERE
(CNN) 5K 4% BUPL A K B2 ot o A 50 45 4 , 5F 06 R 18 35 4 22 W 4 (RNN) R 3% BUH 3 38 4] 09 38 4
fE, BRI HFEGEXHFERNEEZ RGN EXREZE AR BRAT LS
T SURPAE 18] 09 A 0 M R AR B 5 R R A R E ) W U0 AE Ok B AL K B A Oy AL 4 e A
BELER, EXRLABGWENMKE LT R W, kT ki e a8 W&+ 4§
FHE R REAEEG AR NG B 77 R IR P R

X 8 W MAsESE; KB HERMWE WL (CNN); 554 2 W4 (RNN) 5 415

& PN
hE4SES. TP391.4; TP183
XERFRIRAD: A

Wt 5 7% Bl EL IR 190 e bR S R RE A T
1 e i, AT AR BB S 9 75 X AN AR 2
TR i 3 G S S R R
A, TR It s 3 1 AR 22 WA O3 5 ) 3l A1 APP
f4 ke S W B, G B YouTube ARG , A B2 fix 3T 795 4F
PR AT 9 £ 5 PR T A 5 APP, AT
R AR T B O AR TP R AR Y S T R A
AIE ZIE sk Bk, I Hoor 5 21 35 3 i AL 52 1)
i b PR — e 1 A R R AR A R
8RR, (o A5 ELIEK O 1 R 24 A0 00 A O AR e X0
K FERRAER 45 TG

o T REAE T P AL B IR R e R g A B
PLBTRA d  3R, DR bR e e 2 g P 4 3 o
F8 LA IR, B A 5 O TR ) T 5 R sl 4 2 o
B B AN I — WL 4w ] O T B AR B bR
SR ORI A Al T 7 2B

XE4HS: 1001-5965(2019)12-2479-08

Jro AU — B, P 0 R B AL
245 W 1L 19 PR B R IO A8 A T SR X A o B
TR AIHFWE LA RBERZ — —
8 AL 4 W P 2 1k 3 B RS A IR 51 A7, BT LA
FE— M RERS B 3l B2 HOA B L EA B AR T p
W0 248 s 1] 1 77 i S AR O EE L

X FARTESCA, — e i A% 2 F i A
Al AT o A8 5 4 (video captioning) £ KK A 3f
R BEARA T BRTE SOAS, 4 i 1] B AR A SOA
P AR DL C , PRIE , el AR 48 A7 AR T SO o Lot
e — A~ T 1 A 4 s Pl 8 A — (LA F 5
)L A SCHR Y — A3 T IR L 18 S A Y
P 45 BRI A s P 1 Bl 2B HE 2 o B AT X 45 3 1Y
— BB A1 A A PN A AR TR SCAS R
T IRCH B 15 B 3 SCAS I A AT S K2 0 B A
CoATRNILE T R (B RPN E ] P P e =

Wi BEH: 2019-07-26; A BH: 2019-08-14; M4 HAATIE : 2019-08-21 16:46
M 2% H AR H ik ;. kns. enki. net/kems/detail /11.2625. V. 20190821. 1435.002. html
E&WMA: HRARPFEES (61672497) 5 INARA HAR ¥ H4 (ZR2017MF001 )

= WIS {EE. E-mail; wgzhang@ hit. edu. cn

SIH®: KBE, R4S, KER. ETREMTIEXSGNGHMGg s HI#F[T]. X FMEMRAFF4R/, 2019, 45 (12) ; 2479-
2486. ZHANG M Q, MENG Q L, ZHANG W G. Video thumbnail recommendation based on deep visual-semantic embedding [J] ].
Journal of Beijing University of Aeronautics and Astronautics , 2019 , 45 (12 ) : 2479- 2486 (in Chinese ).


qwqw
新建图章

http://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&filename=BJHK201912016&dbname=CJFDPREP&uid=WEEvREcwSlJHSldRa1FhcEFLUmVhZDN6dFFkTVd5eHh4TGYxQnpEa1Y1Zz0%3D%249A4hF_YAuvQ5obgVAqNKPCYcEjKensW4IQMovwHtwkF4VYPoHbKxJw!!

2480 b5 M = MK k% F M

Ae At 4R
NEEEE

2019 4¢

S8 1 2 U 22 19 4% (CNIN) R $i HCHL 40 ot ) R
SERFAE , R PR 22 00 2% (RNN) S 42 BUbR 1
SCAS T SCRFAE 5 28 e 4 AL 08 S5 AR 55 78 SCRFAIE i
B SETE SO AR 25 8], WL0E 1 SR AE 25 (8] 2 45 AL
S RFAIE 5 1 SCRFAE B AT AR [R) 4 18 5 7R T s =
[, DA X R0 5 i -5 7 SRR 8 A AR BLJEE D i 5
Fe i i SRR RLE A5 20 X AR HE e, 16 70 00 55
8 — SRR 2 A ) s B o [, 3220512
AR ) 22 5 SCAR T SC PN 2 R SR B B A Aok
A Ay HE 7 0 s PR S B P, AR oo P 1 T 4%
Pho D T I Y AT 0 doc i 110 4 s P 5 AR 1Y 4
Wi [ P B R A7 DX, A SRR i 3 PR by K B 24 s 141
Jei 3 BR N HERE G 1T 7 57

AT TTRRTE T - D52 Y — A 52 5 1 20530 4
W P HE A HE 2, I AE ZLBE 6 AR 416 1 8 1 1) HE 77 AT
KI5 s ) P 510 5 (D) 4 iy — ol 3% 32 R 9 1
SCHR AR TR TR o8 A 3 ) 1Y) 7 SCRFAE 45 181 R
P8 AL AR AT 5 A 31 3 [ ) 9 7 = ) v AR A P
AR SN s OFE C A FH 5 Bl 46 19 SE 6 L, Bl
I TFASCE 55 W RR S, I BUS B 19 4521

1 #HXIE

RSP 43 T 19 i 0 R ) T R 4 s 1
By A R AR AH — S0 5 43 5 R S ) L 4 i ]
R BT R [ E A IR (5 —
it e S — W sl o v TR ) | s A B R OG A 1R
it 2R 1 Bl ATL DA AR o 4 3K — 5K & A S LA 4
W T o AR AR 3 b 7 v A TBA 5 44 s TR AR L
AR M HL g O 1] R Tt A R B AR o

Tk B Bl AR R A G g T T HL AR R
P, Gao Z&M SR T — b S LA A 2 3 A R
24 W ] B IO 3 At A1] 3 3 R T A o 2
FIIZ 317 55 1% J2 A A0F 94 T 6 i T BB RS ELA i X
PRI, T LAl Y 2 A0 v o 2 R 40 W T K
WiHEF T HEIY o Lian F1 Zhang'® 48 H i F 4 55 IE T
NS PN SR PN OR = & R oy
TR E 5 B AR AR bR UE 7 22 AR B {5 B
1IE HEAT Rl A 5F VB % B 5 10 45 W P 1 7 2 . Jiang
1 Zhang > 4 H — il 2 B 1k 05 1 ok A LA
W 1, ) FH A AT s ] %5 B2 pR %5 ( VIDF ) S A 5% 40 0t
B B4 ) 1] R 45 b ST 43 8 0 A (ICA) 44
23 MERRAE . Liu 2848 T — 2 i) BB 3 25
DX 28 A0 A5 447 Wi 1] A B %, B 0 1) 46 g T AN AU AE
AN A AR ER L THP IR 1M
Zhang 25" 5545 F 2 B 6 SCHR [ 6 ] Hh BT 42 i 3k
T G o A RN D8 S8 3 1 Ao B 1) LA 4 i ]

FRWOT LA R AESCHR [4 ] R R 5 ik, 4 ) —
FhER5 2 P8 IERT i VAN R A W] gy ) v L B1R
) S AR R E L K 4 s 151 55 P A 0 7 D% 3R S A
BTk A R 2 A S ) Y
SKIG AT 18] . Zhao %17 FF 3 T L3 5 2 19 H
ARG IR Ve R G R LA b R — R L
TCHEE AN SCA Tu R ok B 3 & iR Bl 2% A B e
2B A 45 W ] 7 1% 5 T A ) i e LS R R
TR, T i A B R 1S R

3 A 3 WA 4 P e O ek R
rh R Al AR I R A ) e A R . XX
BRLT,4-5 JWF5E T andar s £ of) 5 B4 N S AH 45 &
R Ry AN [m) 1R B A AN [R) A 2 s P51 H R AT 2
L TR 2, T Liv 2 gl A LT
2] ) T TR B A 1 S AR L N R B
W s P51 AR AT 55 o, IR R — i AT 55 TR EE R
T SCHR AR RY 4 e v R A 4 e e S ) — A
L R] Ve AE 1 A5 R, 4 T AR 5 4 e
Vel 22 () F R fBL 2, 8 5 7 P AT DA AR 488 400 i 300 2%
15 8. B Sh BB T 2 90 1 46 w& &) HAZ 5 ik
J& BRAE T B 45 18] & L Word Embedding (3] % A
), A TR B B A B K BE Y ) £ 3R
AR A B EAS EH, B — 3k AR g
AN EIA ) Word Embedding 278 o X T 45 ) 15 4]
BT 22 A 1) O B ) Ty SR A iR L FRLIE] ) ) P
AR YK A T A AF 2F 47 AR B DC AT, 3 DL i
J7 3200 T 2 i) B 2 ] ) R R AE . Ak, S
BRLO ] o % 400 430 it R AE 08 A £ B JL 2 9 CNN
HEAT I, BT 5 B AR TR AE AR 8 T . A
SCHR 14 BE T IR B L6 T SR A 11 R A5 44 ek 1] 42
WO R AESR AN ] 1 i o 1 S ot R i 5 ) R
CNN A3 RICH A YR 4 B4 O B ot A9 1L 9 5 A1E  [) Bisp
fif 5L F RNN 9 #2008 5 6 BR 38 S 1F A i

BT T IR LB v SR A 1 AL 300 4 i 1] T HE 2R
Fig.1 Video thumbnail recommendation framework based on

deep visual-semantic embedding model



5 12 3]

TRAEBE A R T IR BE WL BE T SR B L 48 s ] A7

Je AL 4
-

T SCRFAE R B — A 5 % (9 5, 45 3 SRR
AEALE T o 2 ) SRR A S, L 5 S
i E IR AT AR DG HE AL

2 REMREXNBRNFEIFIE

TR BE P BE T SR A I 45 W VR 22 3 7
T I R R L S AR SR )
JE A S B W 7 o DRI A 37 1 6 R IR
JiE WL SEE S AL, 8K S5 A 28 A W5 4 W ]
HEFEHELE,
2.1 REMRIEHRNER

PR L 1 S AR TR T S B A ST AR B8R
H 2 5 1T S RS P BB £ B R A
B —ANBALE R 23 18] p DU B H T SOA 5 R %
ZIA A e o I HLX T 15 R 2 T6 K 118 X
= B RE A5 AL R 55 PR 190 ] B A OGP 3 A O
PhA i B AR o T AR ST AT 45 ki M AR
B 15 40 A OV SRR 6 B P U S 4 95 Y
A 45 W P DRI T ) P % AR T Sk A
ST 1 4 A I A A R LA T =2 i B DG
T 45 A B O T SC A A B B HE SR A 8] 2
o BB CNN K Y 4 UG A 26
WUR B B LS8 B AE , T 2L T RNN (0 b 2838 5
0 SR B IRCSCAR 19 3 SCRRAIE , I 4 WLSE R 1E 5 1%
SCRHE A B BE 1 S A 23 ]

UEAESR  RNN fh T HA 45 5 L2 B B &
7 b 0 3 1) A0 AR 7 b T A AT R A5 T AR
A IR, F LAAR S A RINN g 728 24 B 481 K- i ol
R SC AR R B ) AR ) R B 1T 4 A BR B T
(GRU) """ e $82 B 33 =2 ] A5 B . o T 45
SE WA IR A, AR SO R PR TR B A 4R R —
H3A § Word Embedding 3¢ fE Ay R AE 1], T &
¥ — /)3 o 1 T A5 B0 #5 ] Word Embedding 76
R LR G W R AR 5 B GRU BTG | i 2

P2 RO 1R S AR R R
Fig.2 Schematic diagram of deep visual-semantic

embedding model

iy — > AR X ) B 1 SCRFE 1Y 1] 2, 3t 2 it
AU 22 % — B A A L A5 an ] 3 s, A
OTEM GRU Wi )5 — 2R ZRE b, 1EH
SR V

V.=h, = GRU(w,,w,,--,w,) (1)
Xfow ,w,, o w, AT v, 0,0, 1, 1Y
Word Embedding JE 3 ;n 4§ AW B8 178

A J7 ¥ AH 30U 25 4F 1 ResNet152 #8
TR e R IBOOR A T WS ARAE , TR IR T B
T4 A8 FRAE iR A B [ 58 1 7 A =5 ), D O 25
Bk ResNet 2% i 7 — 2 @i #H R IR R IR 5
— BRI FEAEAS B ARAE V.

A SR AE A58 47 AE 70 ) i A B — NV 4
YW AE 25 6] 45 B0 W 7018 SCHFIE V) F0E 78 AL 98
fiE V! o TS SCRFAE ] 5 ] B M 404 42 B E)
AR5 A IE , AR SR 1 7 1R 22 400 % R4
> (Vi-v)!

Loss(V!,V/) = MSE(V!.V]) = -=——

(2)
o MSE &8OR35 55 P A 1) 42 =2 18] 19 24 77 1%
225 N N AE2S [A] HY 4E B (A SOt 2048 4) .

B3 Mizis Al
Fig.3 Neural language model

2.2 ETREMREIFENHRNEE G0 B HEE

AT KA AT A 3R TR R R T SR A
BRIy — B AT e PR i mg 8] . A ey 2 A
BB, 53 ol Az O Bt i 5 BEURD 245 s [ HE 77
2.2.1 XAEBRIRK

ATy EE T IY K5 K-means R 2K
A5 5 117 5 B i 4 JC B 2 o MR a0 47 58 =k 23 1o
Z: 2% SCHR [ 13 ] v i A8 B 3k 4 1 0 3k, o) 400 A0 g
TP RIS . B SR LA T e 5t 31 HSV (Hue, Sat-
uration , Value ) & 8,75 [8] ¢ 3 /> 2 €4, 8] 43 37 53 B
12.5 F15 = A 9, A= B0 L i IH — Ak B 8 B 7
Ko ¥ 3 A s [l 1) B B 25 R A 3 —
BRI A B — > 22 4R B 2s 8] 1) 2. FFH
JIGE P 24 7 b 3o g AR 8 3k 200



2482 b5 M = MK k% F M

A fu S 4R

2019 4¢

Xof NP SR 286 i ) A 288 A9 MR AT R A T T8 R
SEIE O RS D, IR foe S ARSI 04 A5 23 AT A Rl
B A EUR BT PEN AR 2D, R TR R

T BT 2 A6 00 - £ FH] Tenengrad 6 2 o8 50K 11
SR> ML AT 1% T A BE AT 0, 5 B R
W

o P A oK RGB B3 2 %] CIE L™ a" b~
A (L7 RN BIWEE ,a " RORZL-2¢ M, b ™ R 8-
WEAl) 3 AR AE AR Y R L TE a = 435 F1 b % )
i I 2 e B e AR, Ty 2 s N TR
i R0 2 B2 1 KPR - 15 380 6 i A 0 45 3
[ Ay Bl R e

56 FERTIN 55 60w A0 AH B, 35 1 R TR K R
K R EE A TT 22 , U A TE 5 B S5 ), Y908 2 i
BT YA R (R 128) 5 [a)FE AR 418 1 53 A i &1
B B R K N 15 21 52 B2 A A5 43, , 53 2K
e R B S ™

I Ja W EHR B PE A 3 O 3 R IEA JE P
137 By AL Rl G o A SR VR T R A T 1 A Ry
0.5, 5% FEARG I 1 AL EE 2 0.3, 8 i 46 I 19 AL B2 2K
0.2, i T BIME B i 5 52 B A A5 53 f, DA K 65 A
KA 53 f, B E, B DL SR 4540 D,
D, = 0.5/, -0.2f. - 0.3/, (3)

3 30 B AL I R B AR5 D, J5 L iR
3 B R A~ SR 2 o 4 AT 1 — 2 IR AR
TE A OR HAL S — DS HUAR IT  R R AT 108 ) o
ARAT L U8 IS 0 A A R B Ko BT R X At
B 5 AL AT M P E AT K-means JK, K HIKE N
Ky 15 308 Ja W4 Sk o #4821 .

W 4 Fros K AR AT 5 3k 2 ), T
M AN B Sk v 52 ICRE 8% 78 40 A R A5 K 114 A A
T A5 o 381 G B T 31 A B Sy A A B Sk B B
6 4 s [ 7 91 o

IRBHEMT T 51 S DA A PR S vk K S e L
PR B — > A A5 T 2 18 1) e 310, K R S A0
T SO AL ) i A AR A5 G SR L% B 5 R AL
1) o TR i DG BRI A A 00 R AR T A e S A
SCASTE: SCRRAE AR 5P 5 e B A0 50 A 0E I Xof By 1) O
T Sy O B i s I

e 396 25 W 1L 1 97) S o BRI 51 B 5, A g
AN Sk rh ke e FLARZR A 1 2 TLAS B A it , 2
BZARAIEE Sk 114466 106 45 W [P 51 o A P40 45 =k
A — AR e i ¥ 5 e AT Z 2 S .
OB g K& T X AU Sk IR 4 3 S B Sk 1Y
6 8 45 ek P11y 4] st 2 Ry i i 118 HE 7 4 i 141 T 471

T RSB Sk v IO S Y R A OG B

B4 5T B IR A i A0 48 ek ] A 7 A 42
Fig.4 Video thumbnail recommendation framework

based on trained model

AR SCAE 0 LA A S BEAB A5 16 0 1) 52 A 9 i
KR UTE G {5 SR R A O, A
SCH 23 TSR SV = A B A A A (R, HE T
)

E(f,) =~ ZP,{]O&P,{ (4)

A Py oy B A A S0 — R B B T A
BE . KRG it B H B RRE E ),
m =12;S S BRI E(f) ,m =5; DA% V 70 & i)
WM E(f,) ,m =5, W T ANIRXS Hue (4 80U L
X Saturation I Value f%“” , IrAA S H .S,
V =Ar E R AE 2 5 0.5.0.3.0. 2 AALER,
RERE ECH N
E(f) =0.5E(f,) +0.3E(f.) +0.2E(f,) (5)

T3 B Sk b BES AB WR RAE E () )5,
AR SCAR IR B Sk rh I 1 5 8 0 A Ay %5
Sk 8 S SR TS o 30 SC BT 51 o R PO (L de R Y
S AP IT (AN 2 S T8 8 Sk B4 70 400 430 ot )
VB R 3245 Sk ) M0 8 4 w16 PP 51 o i A Sk 1Y
SR WLt A R B Sk B e i s I S R il
TR R WU SR e A R E , P LB 2R AL
(AR GRSk B50) A [ 7 1Y, A 19 G B ot 37 1Y)
B AN [ RE Y o
2.2.2 HRBEEH

a5 W A, QN 4 iR AR IO Y 51 2
Jo 5 R I A Y O B TR AT A R B A B



5 12 3]

TRAEBE A R T IR BE WL BE T SR B L 48 s ] A7

Je AL 4
-

SEAAEIT AU V, |V, -V, 360 5 5 038 45 GE 4
WS 80 0L 5 S E 2 b T A A
FE 2. 1 45 o R B 25 5 MR R T ST
V0 e B 5 3 S A2 R 4 )
AR SURAE V! 5 A LE A R 5 V)
Vi oo V2 B A MR UL AR UL BE d K A L
A 5 0 7 1 X TR o S BRI T Oy T
20 0 1 0 25 % 5 T 6 R A 6
IRV TP Ol 56 B 40 T, o F 15 5 44 0
AU Sk AT T A LA A I 0
SEARAE TR X 0 5 M 71 5 Sk £ 1% s 40
V9 B U 4 A O PR A R MR
B 450 e 1), 0 8 2 S R I L, 0 1 4
Pl FF 91 B B 1 WL, S 40 7 5 ML

3 BiExH

3.1 ¥ iE &

IS K e e I 5 R T LB SR A B
TE Y 25 B B 2R FA TR B 2 > P A B 24 > 7
T BT LT S A e A s R RO SR R B, CAFEAE
F) 45 W 1 A 0 i A R 7 T R A e 7 56
T 65 7 45 P {9 Kb T A J2 TR A 3% IR B F) 40 W L
I LA 2 A T 10 B ) 4 W TR 2 i i o B
LA BT B D o 4 W 4 7 A 55 1 K 4
ARG, A S HURE [ AT 0B B X A B AR O
B B AT o B Ll e X AR AT 55 1 U1 ko

% I K MS COCO 2014 ¥ 4
5B ET A 8 T KINGE A 4 £k
WX R, BT 3% 54 4R 2 i B8 A% (image
captioning ) £ 45 JH B 548 4, 7 L1 45 7K [0 440
A S A FEA YN TR SCAR T /) ofe o TR 1% 1) 7
Rtk . BHR T HAT 55 A — K R 85—
R R P 2 1 ) T, A SCHR A 3 T I L
VB SR O 45 W TR AR AR 55, BRI T
PSR AT 55 S0 b 2 4R B0 o A — ) JL 3 4 5k
SCAS , MRS H 3 B SCAR PA) 28 A 6 106 1 — ok
%o HHELTF BUR T 5 AT 55, A ST 55 2 I SCAR
BRI — AR B 3 72, 7 LA AT LK MS COCO
2014 $Ha 5 v B0 bR v T 1R S AR R A I R 00
W R A g AR A8 0 R AT RS 3 A I 2%, 3R A5 T
YIZRm | 384D, 40 W 1 | X

I3 — - HE 4 = UK MSR-VTT ( MSR Vid-
eo-to-Text) """, T B 40 45 & FH S AR AH 64T 55,
B AN RILAR 7 5 . Kt 4 A BERLR R 204 20 4%
R YRR A 45 BEOURN K AE 20 s L. i T A

SCHIYNZE B bR 2 34T R, BT DL 5% It s 4R
PEATEHbR 1, A BGE A AT 55 B 5 . A 3¢
HR A% MSR-VTT ¥4 £ £ 4t 1 i i 1 15 ) DX iz
AR AT r i 5 T R N 2 Bk OG0T HL E AU 8K
U B AR T, 2H B 5 5 2 0 | TR A 4 T X
HY T B B v A AR 2 A A A SC LA B TG 1 AR B
H DR A5 A G AR T ) 485 348 15 ) BT LA SO R 8
P AR L AR R 1B A AT T, B Bo A B
10 Ay e A iR i ) . Z T LAEEAE MS COCO
2014 H45 42 I 25 I ik FH s A 400 050 55 40 4 ok I
SR MS COCO 2014 $idli 4 I 7 Z [l i) 25 = 8%
K, B R 2Z 8 A B bR 3 SCAR 2Z (8] 1) SRR PR /N AR
FIF AT A (24 2] o 1 D MSR-VTT 5 4 4 o
A ) A Sk R T R — BOR AL, BT LA R 22 [
V14 S BB Tk 5 R, T o I 1) L e 2 Tl s A A —
MR, A R TR % > o 55 L MSR-VTT
s 4 (AT 400 B AT i E T 4000 £ A4 iR
A DA BT IOE F 800 22 A W04 T, v A [] A A
T SCAS AT 8 23 68 N ] — S A0 I, e s A 30 AL
4000 Z A {15, 4w | OGF B B0 4
3.2 #REWIIZ
3.2.1 KA

ST FH B 55 BHEE SR R T MS COCO 2014 %5 4f
AP RRESCA o T SERE A AR T R A R )
HEH AL R /NG TR 2, SR )5 i NLTK T2 A A i
word_tokenize PR E X 4] T #E 47 43 1) Ak B 8 AR
ST ER RS B o % B A~ B3] R IR B AT B
TE R BRI T 3 R BRI RS B . RN B <
pad > <unk >3X 2 A~ %p 55 FURM B 09 BR 1 AF, — 3
153518 576 A~ FLIa] {15 B o AT T A B SCA T
), T BN T ) v S ] B ] Y 2 X Y B
WP 545, I HKG B S50 A K R R R Rl 30,
B AR BE AR E E T < pad > X5 5 5142 b 55, 1
TR R 4R R 3060 07 B4 4R ) ) < unk > X Y R
LI RCR A =
3.2.2 B

YINZ B BE 1) 246 s P11 A5 LA B i3k i B g R 470
SR WA AT AL BE R AIE B B W, T AR 4
CE] 224 x 224 KN, SR G A B0 SR Res-
Net152 [ 45 #5570 ] (5] 45 3#F 47 R A8 42 B, O 6 fe )
— B BZWRE R AT oK, 15 58] — 4> 2048 4k
R AIE 11
3.2.3 B2 H#EE

YN RASE 7Y B B« B0l 4 T Xy |38 4], 40 g
W |, PR AE T S 2% ) il 4 JBE 2 2 048 4k, i)l bl
218 5 BALE i E Word Embedding 4 2y 512,



2484 b5 M = MK k% F M

Ae At 4R
NEEEE

2019 4¢

AR SCRFAEZE RE O 20480 1 T 2 e 2R
AREA% AN [, 75 2% FEFEAT 20 1 I 45, e fE MS
COCO 2014 %4 FHEAT VI %k, %X & BatchSize iy
128,22 2] %05 0.001,% 2] T 2 4~ epoch, 4K J57E
MS COCO 2014 3l Zk 1y & fb b 5 76 40 B 3 19
MSR-VTT % ¥ 45 | #4731 25, 1% & BatchSize iy
16,222 % 4 0.001,22 2] T 100 4> epoch, ffH
IS EERE T Adam (RALZR FEATIEAL

T8 A2 4R W V8] B B« B S 0 A A 6 T I
— TR Sy A A A A HEAT U SRS, 200 £
UK S GRS R B N 0. 85, I B 2K T AR Y BB
FBANE N K-means RIEH K {H .

4 XWHER

T A M X AR SO A HE R AT A A
SCAM I YouTube FII B 100 35 T 40 T A [ 2 31 B4
AL oFe 0 158 2% HE 24 7 ) O 4 e PR 8 .
TUAR S ) A B R R
SR B S BOA R R %, R
HIT@ 1 5 Jg 340 5 5 , BIVAfE 77 10 45 W% 121 7 1) o
QSR A 55 R T ) T S PR 7R U I R 44 i T
Sy i B2 0 S 7 0 4 W 1 9 R A
W P 5 4 3R 2 ) 0 AR A 6 B 3 U Sk AR i v
ACH T A EoR LR R IR E T 3 A%
9% A FRAETE 0 4 W R 9 R A 50 U 45T
A T, B A 58 Al v 5 B3RO A Y 4
Wi 11 ) P A 5 SCIA I 43 A 5 1 4 W T B
oy — e i 5 C 3R HEFE I 4 W [ B 5 T 4 4
(ER QTR SE W N 1 7% S v 07 N i

AR S4B 2 ~ 4 B, A4S
S K1 3 min 247, HESEE T 2405 51
o B0 BOR, 45 A TR S A HR SCAC T
AL, B EAT 46 W A 77 o MR AR S R SO IR
i) DK 9 A0 B 2 ) 6 6 4 g P AR A SR
W PR T IS [ 1 ~ 5 AN A3 TP Sy 4 5 e 44 ik [
5 ) 3t P e 4%

RS0 P I 19 7 3k I Oy v B A 3
P BT 10 37 T i 3 W04 4 W LA 55 ) F P 0k A
SO BRI HERE S AT T R AT AR . B R
53 BP9 4 4540 3R SCA V) BT 4 9 1 44 i TR
BS54 RS I 3 AN TR 25 gk X 1 ) 45
SRPEATIEMY , 75 52 5 M AR b 3R A5 BT 25 R 4
F 1 FR . il PR AT LR B3 7 B X A

5% 5 0% 0 AT T 0 7 1O 4 s PR A e
R T X 3 X 5 5l L 7 2 0 AR R AR
PR,

5 g TR o HE A 4 s 1 R ) A 7
F14 555 — > R T B2 32 Hh ) S B A s R, R R
fERE IR B P81 o H AL S (a) 2R 1 52 42
oy HR A R A s P (A T SR A A A A )
K S (b) s 1Y J2 58 4 BOA o i AL 0 46 g 14
(RH R HERELE R ) o WS (a) Pl LR
B XA R IR SO TR A AT AR R 1~ S R
206 W 1L A 1) 2 s PR 55 4 Y 3 ) DN A 2 A A
(IR DR ] B R RN DR S R C - N
JUR AT A (HNIEL S (b) A % IR B
PR 2R AR I A SR AR B, — 5 T D O A
TR 5 B2 1 R L 32 2, A REAR 47
B IO e A LA 8 7 A1E 5 55 — J7 I BT R T A9 48
TR SCASTE ), USRS B B 0 28 A o W PR U 2
S W JIr B B 3 SCRPIE 3208, e & AR AR SOt

K1 AR M &R & PR

Table 1 Hit rates of web videos in different categories

43 M EE EedT R A
251 A B B (A)/% (A+B)/%
E g 3 15 29.3 56.0
1% & 3 15 30.7 63.3
H 5% 2 10 43.0 72.0
Ui Xk 5 3 2 10 20.0 51.0
HiE 5 EOA 3 15 27.3 71.3
L 4 20 53.0 87.0
VN 3 15 33.3 66.7
it 20 100 35.0 68.3

B 5 AR SCT5 1 T A A 1 4 7 48 ek [ 51 s 191
Fig.5 Examples of recommended thumbnail sequence

obtained by proposed method
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Video thumbnail recommendation based on deep
visual-semantic embedding
ZHANG Mengqin, MENG Quanling, ZHANG Weigang "

(School of Computer Science and Technology, Harbin Institute of Technology, Weihai 264209, China)

Abstract: Video thumbnail, as the most intuitive form of video content, plays an important role in video
sharing sites and is one of the key elements to attract users to click and watch the video. However, a descrip-
tive statement related to video content with a video thumbnail associated with the content of the statement is of-
ten more attractive to user. Therefore, a complete video thumbnail recommendation framework with a deep vis-
ual-semantic embedding model is proposed in this paper. This model uses the convolutional neural network to
extract the visual features of video keyframes, and uses recurrent neural network to extract the semantic
features of description sentences. After embedding the visual features and the semantic features into the visual-
semantic potential space of the same dimension, the key frames related to the content of the descriptive sen-
tences are recommended as video thumbnails by comparing the correlation between the visual features and the
semantic features. Experiments on different categories of web videos show that the proposed method can effec-
tively recommend contented-related video thumbnail sequence from videos for given descriptive statements and
enhance the user experience.

Keywords; video thumbnail ; keyframes; convolutional neural network (CNN) ; recurrent neural network

(RNN) ; visual-semantic embedding
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Fig.1 Examples of retargeting operation method
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|’ TR T L2 %45 AE ( Multiple-Level Feature,
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B S E T W R DL RN SRR
DAL N A5 28 g0 % R 6 1

1 ZREXERABIEES
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Fig.2 Edge group detection results
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Fig.3 Face block detection results
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Fig.4 An example of backward registration
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Fig.5 An example of VAF
1.2 MSDA Bt &

Pol& ARS 5 0y e /DAL, AN ] RUBE iy e
EARFRBEE ., Ht, ARS 764 7 R S 4l
PEEN R BAG BRI . R T 3RS e Al
fil, i 20 d AR I R PR . SR, B
] KR 2Rk LR AU [R], 5 22 % 7 1) e AR B RS
WA 22 5 o MELL A 5 i PR A it RUBE, TR
1 22 ROBE 5 Sk fft iz 1) 8, by AS [) RUBE il 4K
14 2K BLOR A B RBE Jif AR 2R BUAG R 2, DTG BRAS B
GF I PEAL TR RE . A S 8 x 8 A1 16 x 16 B4R
JE A H AR BUE B ARS HRAE o QBT Qo 5390 26 7R
H1 3 (4) THE AR B HRE N 8 F1 16 11 2 4~k
JE 1) ARS B, Qpos AN Qpys P MBI R N 4
AL 43 BRI IS, 3 HRORE B 43 B o % T g i
SE T AR, 2 BT B Z E AR Ol s Qg s Qs «



2490 b5 M = MK k% F M

A fu S 4R
NEEEE

2019 4¢

Qs iX 4 ANARIE > B, 453X 4 A5 AEAE R I
ZRIFAE , 0 MOSs 5 2 Y ZibR 2 , ) A S 45 ) 4
HLOSVM) HEAT 8] 5 2% 5T, B I, 17 2 > 4F f) A6 7
B A TS R I 4 ASHRAE , 3 i e % 1B 45 10
7 WL ) Jo i PR AR 3 8K

A A IR MLF J5 0817 5250, 78 CUHK %45
JE B R T A2 1) 2 R K (RBF) A% 9 2 3%
[e] ] AR R . pl T MIOT % 2T 42 406 A9 2
X b B4 B B 1 SR R T ) — e B 0 L
T [ G 2 W HE4 X 5 CUHK S8 e 48 fit
ft) MOSs R[], PRL, {ff % T RBF AR H) SVM-
rank """ X MIT B85 1% 181 1% 2847 4 44 18] 091 10 R 2
T IR S ph )

2 LWHER

AR G5 MIT F1 CUHK"™ B4 g e Ho bk
RETTAN T8 5 , R 5 B 32 10 1 0 vk 53 2 AR5
W PE % W RIQA J7 i 3E47 L8, 345 BDS™ |

SIFT ( Scale-Invariant Feature Transform) flow "™’ |

EMD ( Earth-Mover’ s Distance ) () cSim'" _ PG-
DIL ( Perceptual Geometric Distortion and Informa-
tion Loss) ? ARS''" f1 MLF'"™'_ szib 45 %
B, 5 A U 5 AH LG, B4R M MSDA J5 ik 5 A
2R LR B — B
2.1 HIEEREMGIRAE

1) MIT %48 %

MIT %5408 e 4 & 37 e I 4 P45 o 5 i BT 5%
H1 8 b g R B T ) R A Oy s E AT E ],
K L s . ot 8 B 58 1) #8415 )5, B 46 18145 3
A 296 TR EE 1] KR . 210 4 5EZ T &
WL, 2 I3 RS FEAT , 52308 N 2 AT HERY
SE [0 PG b e B AT i A . R E 1) R
6 B YRR A 2 O o A ) W RO T
B RSBVl o AR SO TER HE 44 A OC R %L
(Kendall Rank Correlation Coefficient, KRCC )"
et w8 % W oy B W HE 44 = TE] A AR oG Tk
KRCC 5 AN
0.5n(n - 1) (5)
K on HES PO sn, F1ng 2350 8 5 0
HEFP — BORA — B B 0 B0k

2) CUHK it e

AR R AL ST MR UG RS A 171 iR
) ER . BR T MIT Bodls e b i F 9 8 Fh R &
JE 18] 77 1541, CUHK B 46 ik 4 455 410 A 1) 4% B %1
145 7% ( Seam Carving and Scaling,SCSC)[m 3

KRCC =

FHeim 4 ¥ ( Energy-based deformation, ENER) (23]
J5 1% o CUHK Bd AR Al S 4% o 2 Ak 5K 2o 3l
Xof i L (] R R AT R ), AR S W R WA
gyo B, 18 I o 8 R A B A EOE 1 R
MOSs, 4 /> F Y PR BE DVl 48 5 , 60 75 B 7K i 48
P #H 3¢ & %% ( Pearson Linear Correlation Coeffi-
cient, PLCC) J7 B2 JK & Bk UK A 5% 25 £ ( Spearman
Rank-order Correlation Coefficient, SRCC) .34 J5 #&
i% 7% ( Root Mean Squared Error, RMSE) Fil & &
FL % (Outlier Ratio, OR) "' | I FiF4# RIQA Jy ik
(1B, PLCC nf LA 2 Sheikh %% 47 i (1) 9
2 [ e S pR RO AT, 7 R

) =By ) B B (6)

14 e
KB, By, . Bs s E AT LA B S HL
SRCC HI 79 & RIQA Ji£ 5 il I 1% 2 R 73 %4 1 o
PP E AT AR E RS U MOSs 5 &
PGS 23 Z 18] (1 35 5 1% 2%, i RMSE . OR 2 5%
WAEMBCE S R AR BE R, REE
SR AE L 0 Z )5 95 fE X ] [ MOS - 20,
MOS +20 | Z AN 4 8, Horh o O % W 43 5L
bR AEDR 22 o K19 PLCC {H A1 SRCC £ W %
WLPEA A5 40 5 3200 MOSs {8 22 8] 14 AH 56 1 42
M /NG RMSE FiT OR A & W] RIQA Jy 32 iy il il
I3 85 WA Bk
2.2 MIT ¥ #7 EE M BEXT LE

A SCA# 3 F RBF P #% 9 SVMrank™'" 7£
MIT %44 & | % F LOOCV ( Left One-Out Cross-
Validation ) J5 30 #F 17 2 R 2k H AR AE il & o
Xof g s PR 10 R D s RS A S A ), O
8 1 5 5 [ EAR 0 32 4% S S HE 2 07 o K D
G R AN 8 iR T ) BRI O — A1, HE i 37 41,
XF T4, R A 1Y 36 H AT I 25, AR S %
Hrfriial, mfa, PEAG 4 R . #4481 i) MSDA
TSI R . A RIQA
H~F- 34 KRCC bR 0w 22 , LA S B A @ 1 1)
PR T 50 F3 KRCC, £ 1 451 MSDA J7 ik 7F
MIT % F 4 1) KRCC 845, Hrh p-val E45 £ — 4
WESEASEAY rp GE 2 (NP LR AR B 22 ) 5 5
o ORS00 K5 B A ] i 8 o KX — R 2R A
o, LEEE R IR, A SCHR 1) MSDA Ty 2 M fig
SR T HE T N TR R 4, 9 FLF 8
PERELL MLF J5ikg @ 4. 1%

Nk — A B 5T T B T I A RO, R 2 S
7 MIT $088 ) b B A 20 B S2 B . 30 2% 4 40 1
A1 0 G 38 R oL P R A B A5 M £ 8 MLEE o



AL HLF W

%12 1) SR SR T 0 o 2491
F1 MIT H#EEMEEERT
Table 1 Performance comparison on MIT database
KRCC
Jr KRCC ¥  KRCC#5i#i%  p-val
P N Tl 5 1 i) JUfT 5y XS FRE5
BDS 0.040 0.190 0.167 0.060 -0.004 -0.012 0.083 0.268 0.017
SIFTflow 0.097 0.252 0.218 0.161 0.085 0.071 0.145 0.262 0.031
EMD 0.220 0.262 0.226 0.107 0.237 0.500 0.251 0.272 1x1077°
CSim 0.097 0.290 0.293 0.161 0.053 0.150 0.164 0.263 0.028
PGDIL 0.431 0.390 0.389 0.286 0.438 0.523 0.415 0.296 6x10°1°
ARS 0.463 0.519 0.444 0.330 0.505 0.464 0.452 0.283 1x10~1
MLF 0.486 0.605 0.544 0.384 0.536 0.536 0.512 0.251 1x10~4
MSDA 0.511 0.633 0.539 0.455 0.571 0.535 0.533 0.265 9x10 "
2 MIT BiEERHIES W
Table 2 Feature analysis on MIT database
J5 ik EF S UN i [UBEEZEES peti] JU g5k XFRGiH KRCC #{H  KRCC prifi
Qars + Opes + Opps 0.503 0.614 0.532 0.420 0.554 0.500 0.525 0.260
Q%5 + Opcs + Opps 0.506 0.610 0.456 0.528 0.571 0.512 0.527 0.269
Q%% + Qros + Orns 0.503 0.643 0.455 0.552 0.558 0.512 0.531 0.267
MSDA 0.511 0.633 0.539 0.455 0.571 0.535 0.533 0.265

1350 B 0E , B A6 22 R84 AE AT S, 1% 52 8
] VAF SR Bk, £ 24 1 A5k N
A B ARS B O B0 R, AR ARS Uy
VL A Iy M SRRy VAF 5 HEAT S
5523 ¢ A fi PR — RLE B ol HE BT 5 LU AR AE Q1
Q0 HEATS2 86, B LL T MLF, P fE 39 A5 42 71, 1
fifi J§ MSDA J5 i, Ph e HE— 25 $2 5 , Ba 2 S R
() ARS FRAE HLA B AN, T LA 4 3 4 3
SEER G, AN, VAF % MLF PEREAG L 55 N
2.5% ,FE VAF BYJET F, Q15 FI 25 R 45 iE 43 51
e 1. 1% F1 1. 5% |, 13d B S 25 4 A D0 530 2 % F Ak
EE S A TR 2 N
2.3 CUHK %045 FE 14 BE 3 Lt

ACAE CUHK B4 % 1% i SVR 5 #7182
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WAEES., TEBEILIZGNR A 1000 %IFD
F 1000 LA M P AFRITTLLE H, 48
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Table 3 Performance comparison on CUHK database

ik PLCC SRCC RMSE OR
BDS 0.2896 0.2887 12.922 0.2164
SIFTflow 0.3141 0.2899 12.817 0.1426
EMD 0.2760 0.2904 12.977 0.1696
CSim 0.4374 0.5662 12.141 0.1520
PGDIL 0.5403 0.5409 11.361 0.1520
ARS 0.6835 0.6693 9.855 0.0702
MLF 0.7577 0.7383 8.525 0.0294
MSDA 0.7713 0.7717 8.593 0.0350

RMSE 1 OR 45 5 ik T MLF J5 3%, {H MSDA [
PLCC il SRCC i by A0 X MLF J5 3% 73 5] 42 5
1.8% F14.5% , i B A7 54 (9 32 0080 — 2k
T BE

5 MIT Bdla 7 52 50 2 Bh, A SC AR 25 7 3
CUHK Hdls 7 % 45 ik 23 B 52 38, 52 56 5% T 9 45
i MIT B4 P2 9 X L 52 36 A [, 52 96 o Bt 5
F M. 4 45 CUHK $odls % b (9 548 23 Hr
AR, AT LS 25 MIT B4 )% b A IR iy 4598,
— UL MSDA J5 3k 1A 3tk

%®4 CUHK HiEERLESH
Table 4 Feature analysis on CUHK database

VRS PLCC SRCC RMSE OR
Qups + Qpes +Opps 0.7610  0.7585 8.7596  0.0468
Q% +Qees + Qs 0.7639  0.7694 8.7130  0.0409
Q1Sy + Qpes + Qs 0.7709  0.7663  8.599 0.0409
MSDA 0.7713  0.7717 8.593 0.0350

2.4 i #®
T BIRFEAS [A) ROBE 4 % 3 Al 4 BE Y 52 i)
AR A [ RS e i B HE ARS A 2 4 HE AT 52
K o #5264 Bl Sy MIT Rl CUHK 45 J& 19
£S5 MITHEEFTRARRESIAS
Table 5 Different block scale feature

combinations on MIT database

HE KRCC #J{H KRCC Frif 22
Qhr + Oitn 0.533 0.265
Qhr + Oiin 0.529 0.260
Q1Sk + 0an 0.525 0.267
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Table 6 Different block scale feature combinations on
CUHK database

HE PLCC SRCC RMSE OR
Q% + 015k 0.7713  0.7717  8.5930 0.0350
Qhr + 05k 0.7541 0.7537 8.8658 0.0409

Q1% + 0ian 0.7677  0.7666  8.6522 0.0350

x7T MITHEEAREZERNEEIWERIIL
Table 7 Comparison of experimental results of
detection algorithms with different saliency on

MIT database

M KRCC ¥ KRCC frfE 2%
VAR 0.533 0.265
cpp(2) 0.456 0.314
peTs!ts) 0.523 0.231

®8 CUHK BEEAREEERNEEIWLERITLL
Table 8 Comparison of experimental results of
detection algorithms with different saliency on
CUHK database

iRes PLCC SRCC RMSE OR
VAFL?! 0.7713 0.7717 8.5930 0.0350
cpp 2] 0.7469 0.7494 8.9781 0.0468
perstts) 0.7333 0.7256 9.1793 0.0526

JE [ &R B 5 Wi AN (A TR AT e SRS A R 4T 5
5, FRBENSEOE . B6 4 T AR A B
(X 52 56 25 SR i S mi, NHEAR I AT LU L A =
0. 66 , MSDA J5 i PE fE i 4F

B6 AR A E G 52 56 45 2R Y 5
Fig. 6 Influence of different A values on

experimental results

3 & it

ARSCHEH T — A MSDA J5 25 % i % W &
SE ] AR T R, R B 1 R O A B g A
4 A RURRAE R 48 AR 1B AR T 1) 30 D] AR Y 2R
Ho 7E2 DA IEE A MIT F1 CUHK |, i
[y MSDA J5 325 bt %t b O 32 AT o8 i 1) 32 0L J% A
— B o AR SO ABRGE A0 S EARRAE I i S
CIRCYY Ao

1) FHECF el iff 19 ARS JiE 5 DA K 2 ROE J7
5 S PG I B X S G 4 SRR R K

2) WUHERY ARS B iR GG B TR SR R AE
HE ) AR R AR AL PR A B, I E B VAF
TR S 3 M TR 25 A T LA O G A R Y Ok
B, T $ 5 MSDA Jr ikt fE .

3) ZRET LN RIQA B i LT 2 16 Y
REAF R, VAN R R B AL, DT 32 5
RIQA J5 %5 A& 3 L i — 3k .

AR i MSDA 5 ¥ 6 B R 47 1
Al HTCIE S 4071 2k BARAE 8 SR BARE DL M 2
TR SRk T AR — A5 0 T DL A AT
%W RIQA

2% ik (References)

[ 1] RUBINSTEIN M,SHAMIR A,AVIDAN S. Multi-operator media
retargeting [ J ]. ACM Transactions on Graphics, 2009, 28
(3):23.

[ 2] AVIDAN S,SHAMIR A. Seam carving for content-aware image
resizing[ J]. ACM Transactions on Graphics,2007,26(3) :10.

[ 3] PRITCH Y,KAV-VENAKI E,PELEG S. Shift-map image edi-
ting[ C] //IEEE 12th International Conference on Computer Vi-
sion. Piscataway ,NJ: IEEE Press,2009:151-158.

[ 4] WANG Y S,TAI C L,SORKINE O, et al. Optimized scale-and-
stretch for image resizing[ J ]. ACM Transactions on Graphics,

2008,27(5) :118.



5 12 3]

FG A T 2 RUBE SR BUORVRR AT (9 25 17 P 505 2 PR AL

e R

a5

2493

[5]

—
(=)}
[—

—
~
[—)

[9

[—

[10]

[11]

[12]

[13]

[14]

[15]

[16]

KRAHENBUHL P,LANG M,HORNUNG A, et al. A system for
retargeting of streaming video[ J]. ACM Transactions on Graph-
ics,2008,28(5) :126.

WOLF L, GUTTMANN M, COHEN-OR D. Non-homogencous
content-driven video-retargeting[ C] // IEEE 11th International
Conference on Computer Vision. Piscataway, NJ: IEEE Press,
2007 :1-6.

RUBINSTEIN M, GUTIERREZ D,SORKINE O, et al. A com-
parative study of image retargeting[ J]. ACM Transactions on
Graphics,2010,29(6) :160.

MA L,LIN W,DENG C,et al. Image retargeting quality assess-
ment: A study of subjective scores and objective metrics [ J].
IEEE Journal of Selected Topics in Signal Processing,2012,6
(6) :626-639.

SIMAKOV D,CASPI Y, SHECHTMAN E, et al. Summarizing
visual data using bidirectional similarity [ C] // IEEE Confer-
ence on Computer Vision and Pattern Recognition. Piscataway,
NJ:IEEE Press,2008 :1-8.

LIUY J,LUO X,XUAN Y M, et al. Image retargeting quality
assessment[ J |. Computer Graphics Forum,2011,30(2) :583-
592.

ZHANG Y ,FANG Y,LIN W, et al. Backward registration based
aspect ratio similarity for image retargeting quality assessment
[J]. IEEE Transactions on Image Processing,2016,25(9):
4286-4297.

ZHANG Y, LIN W, LI Q, et al. Multiple-level feature-based
measure for retargeted image quality[ J]. IEEE Transactions on
Image Processing,2018 ,27(1) :451-463.

ZHANG S,NIU Y Z,LIN J W, et al. Visual attention fusion
framework for image retargeting quality assessment [ J]. TOP
Conference Series: Earth and Environmental Science,2019,234
(1):12-64.

CHEN Z,LIN J,LIAO N,et al. Full reference quality assess-
ment for image retargeting based on natural scene statistics
modeling and bi-directional saliency similarity[ J]. IEEE Trans-
actions on Image Processing,2017,26(11) :5138-5148.

FANG Y,CHEN Z,LIN W, et al. Saliency detection in the com-
pressed domain for adaptive image retargeting[ J |. IEEE Trans-
actions on Image Processing,2012,21(9) :3888-3901.

QIN Y,LU H,XU Y, et al. Saliency detection via cellular au-
tomata[ C] //IEEE Conference on Computer Vision and Pattern
Recognition. Piscataway, NJ: IEEE Press,2015:110-119.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

JOACHIMS T. Training linear SVMs in linear time[ C] // ACM
SIGKDD International Conference on Knowledge Discovery &
Data Mining. New York : ACM,2006:217-226.

LIU C, YUEN J, TORRALBA A. SIFT flow: Dense correspon-
dence across scenes and its applications[ J]. [EEE Transactions
on Pattern Analysis & Machine Intelligence,2010,33(5) :978-
994.

PELE O,WERMAN M. Fast and robust earth mover’ s distances
[C] / IEEE 12th International Conference on Computer Vi-
sion. Piscataway , NJ: IEEE Press,2009 :460-467.

HSU C C,LIN C W,FANG Y, et al. Objective quality assess-
ment for image retargeting based on perceptual geometric distor-
tion and information loss[ J]. IEEE Journal of Selected Topics
in Signal Processing,2014,8(3) :377-389.

KENDALL M G. A new measure of rank correlation[ J]. Bi-
ometrika, 1938 ,30(1) :81-93.

DONG W,ZHOU N,PAUL J C,et al. Optimized image resizing
using seam carving and scaling [ ] ]. ACM Transactions on
Graphics,2009,28(5) :125.

KARNI Z, FREEDMAN D, GOTSMAN C. Energy-based image
deformation [ J ]. Computer Graphics Forum, 2009, 28 (5):
1257-1268.

WANG Z,LU L,BOVIK A C. Video quality assessment based
on structural distortion measurement[ J]. Signal Processing: Im-
age Communication 2004 ,19(2) :121-132.

SHEIKH H R,SABIR M F,BOVIK A C. A statistical evaluation
of recent full reference image quality assessment algorithms
[J]. IEEE Transactions on Image Processing,2006,15 (11)
3440-3451.

WU Z, SU L, HUANG Q M. Cascaded partial decoder for fast
and accurate salient object detection[ EB/OL]. (2018-04-18)
[2019-07-09 ]. https: // arxiv. org/abs/1904. 087397 context
=cs. CV.

EERA:
REW B WA EEOFED  ZBHR RN ALE
B2,

b3 A O 0 S S S LR 2 S 11 B B 2

SEJ LWL BUR, WA S, BT AL
WAL 2 BRI SEHLIEDE 2



A fu S 4R

2494 b B = R KR 2019 4

Retargeted image quality assessment based on multi-scale
distortion-aware feature
WU Zhishan, ZHANG Shuai, NIU Yuzhen®

( College of Mathematics and Computer Science, Fuzhou University, Fuzhou 350108, China)

Abstract: The subjective visual experience of viewing images using a variety of display devices is usually
affected by image retargeting operation. To improve the consistency between subjective perception and objec-
tive assessment for the retargeted images, we present an objective retargeted image quality assessment ( RIQA)
method based on multi-scale distortion-aware ( MSDA) features. Because semantic distortion and detail distor-
tion appear on different scales of the image, we propose to extract distortion-aware features from multiple scales
of the image. Specifically, we present an accurate measurement for the aspect ratio similarity ( ARS) between
the original and retargeted images. Furthermore, we use a fused visual attention map to simulate the subjective
attention of the human visual system to the image. The experimental results on the two benchmark databases
show that the Kendall rank correlation coefficient ( KRCC) , Pearson linear correlation coefficient ( PLCC),
and Spearman rank-order correlation coefficient (SRCC) indicators of the proposed MSDA method are 4. 1% ,
1.8% , and 4.5% higher than the optimal method in the comparative methods, respectively.

Keywords: image retargeting; retargeted image quality assessment ( RIQA) ; visual attention fusion; as-

pect ratio similarity ( ARS) ; multi-scale
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Fig.2 Triaxial acceleration curves of main motion nodes of left high wave and right high wave
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Fig.4 Sampling system architecture
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Table 2 Recognition rate of triaxial acceleration %
Vi o T1 T2 T3 T4 TS T6 T7
KNN 39.64 41.85 43.84 45.90 31.11 33.33 40.83
159 43 Mt 92.21 95.80 97.07 97.40 75.28 86.25 85.83
SVM 60.31 65.45 70.13 71.10 47.78 55.42 55.83
b2 D1 i 77.45 77.57 78.78 80. 00 61.67 59.58 73.33
CRC 81.92 85.07 86.27 89.07 56.94 66.25 77.50
RandomF 94.01 95.15 95.96 96.50 86.39 88.75 86.67
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Table 3 Recognition rate of constrained triaxial acceleration %
a1 Tl ™ T3 T4 T5 T6 7
KNN 59.95 66.47 65.33 68. 80 50.00 51.25 56.67
59 o M 92.59 95.07 96. 89 97.20 75.83 88.75 89.17
SVM 71.31 76.33 77.96 78.93 56.39 67.08 74.17
FNE DLy 75.68 78.47 78.58 80. 80 68.33 60. 83 71.67
CRC 86.56 89.00 90. 04 92.93 70.83 80.00 87.50
RandomF 94.83 95.40 96.18 96.53 84.56 85.75 89.17
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Fig.7 Comparison of recognition rate after constraints with baseline recognition rate
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Table 4 Recognition rate of joint point position %
ISy T1 T2 T3 T4 TS T6 T7
KNN 41.11 42.45 43.33 45.70 37.22 41.25 36.67
B 94. 16 91.93 60. 40 96.50 86.90 68.33 90. 00
SVM 61.95 67.73 71.18 75.43 49.17 60.83 71.67
e 84.68 87.43 89.22 90.30 83.33 87.92 85.00
CRC 71.67 80. 60 83.11 85.57 73.33 84.17 85.83
RandomF 96.70 97.32 97.33 98.00 91.94 97.92 98.33
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Table 5 Recognition rate of multi-modal feature selection and feature fusion %
Gy RAR Tl ™ T3 T4 T5 T6 T7
KNN 77.31 84.25 88.27 89.23 89.72 92.08 88.33
S 591 43 By 91.63 96.30 97.80 98.33 91.39 97.50 100. 00
SVM 88.43 93.93 96. 00 97.07 90.383 97.50 98.33
L 78.89 91.47 94. 47 96.43 74.72 88.75 97.50
CRC 70.72 83.97 88.71 91.13 89.44 86.25 87.50
RandomF 88.85 93.52 94.84 95.93 82.71 88.40 97.04
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Table 6 Recognition rate of triaxial acceleration feature and joint point position data

feature after fusion constraints %
3o T1 ™ ™ T4 T5 T6 7
KNN 88.79 93.75 96.53 97.10 87.22 97.92 100. 00
S 59 43 By 89.84 96.07 97.80 98.17 90.83 98.33 100. 00
SVM 89.07 94.88 96.51 97.90 88.33 98.33 100. 00
b2 DL i 80.09 90. 65 94.96 95.83 79.44 95.42 100. 00
CRC 86. 85 93.75 96.16 97.50 87.22 97.08 100. 00
RandomF 88.48 93.01 94.47 96.00 85.49 94.50 96.29
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Fig.8  Comparison of recognition rate of triaxial acceleration
feature and joint point position data feature after fusion

constraints with baseline
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Structural feature representation and fusion of behavior recognition
oriented human spatial cooperative motion

MO Yujian', HOU Zhenjie"* , CHANG Xingzhi’>, LIANG Jiuzhen', CHEN Chen’, HUAN Juan'

(1. School of Information Science and Engineering, Changzhou University, Changzhou 213164, China;

2. Open Lab of Industrial Cloud for Intelligent Manufacturing, Changzhou College of Information Technology, Changzhou 213164, China;

3. Department of Electrical and Computer Engineering, University of North Carolina at Charlotte, Charlotte 28223, USA)

Abstract: In view of the synergistic relationship among different parts of the body when human body per-

forms actions, a behavior recognition method based on human body spatial cooperative motion structural fea-

tures is proposed. Firstly, the contribution of different parts of the human body to the completion of the action

is measured, and the contribution of different parts of the human body is transformed into a structural feature

model of cooperative motion. Then, the model is used to constrain the motion characteristics of different parts

of the body self-adaptively without supervision. On this basis, feature selection and multi-modal feature fusion
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Keywords: measure of contribution; cooperative motion; structural features; feature selection; multi-

modal fusion

Received: 2019-07-09; Accepted: 2019-08-03 ; Published online: 2019-08-19 14 .42

URL : kns. cnki. net/kcms/detail/11.2625. V.20190819. 1417.001. html

Foundation items: National Natural Science Foundation of China (61063021,61803050) ; Jiangsu Province Networking and Mobile Internet
Technology Engineering Key Laboratory Open Research Fund Project (JSWLW-2017-013)

# Corresponding author. E-mail: houzj@ cczu. edu. cn



AL HLF W

2019 4 12 H tEZME=EMRXRKXKEZER T December 2019
a5k 121 Journal of Beijing University of Aeronautics and Astronautics Vol. 45 No. 12
http: // bhxb. buaa. edu. cn jbuaa@ buaa. edu. cn
DOI: 10.13700/j. bh. 1001-5965.2019. 0374
o 1t 25 3] 1 7 i B S 1 2 75
Z S ~
B = 38 _E T 305 S R AL 80 &5 o R = 1 5R T A
A Y N N ¥
£R fd, REM, TAH
Iﬁ (BLMIBE K% 5 RS TR2E5E, bl 311121)
] E. AR MAMEL(CNN) EMMEE T M BAT ERNRY. A KNI "

TEETEAZBRZEGNREFNAMRME, A T E S0 B e A 3 Bt F A,
Tl — AT o £ TS0 3] B 5 WUR B3 5 7 % (STMVE) , B AL R 24 3 i DL K AR 45 % it
B 36 B3 08 5 AT iy JUE . o Su AR AR B3R 2 b I 1 B BN AT B AT o B B, 45 R A
R w3 B AT WA ATH R, HP, MWL BN o &R E W % (ASCNN) /&
B ERSEMEY R T — M F W &R A W% (MFCNN) A 5 3 Bk & 2 A R 42 48 4 AT il

B LT o 09 R AR K M Sk AT B BR A AT

S 55 R KA, BT R B9 STMVE 77 %

B S 37.32.27.22 b, M3 F H.265/HEVC, 4 %] 3 72 0.47 .0.43 .0.38 .0.28 dB &
PERE RS A 5 £ W i E B SR (MFQE) J7 A4t , 3K 4F 0. 17 dB By 3 41

x # i
3 B W

FESZES: TP391

XEkARIRAD: A

ik £ JUAFE  DUA0Z M s o HL I ) Y 32
M8 L BE B B A5 T, 3 2020 4F, B W A T
80% A R . R 2 A B MU R B, 4
e g R AR A R B R PR DR, DR R —
FBCHP 283 T 4 P AT A S A At AR T, A
28 23 15 R e 2 R 7, I A A B )™ H A2 BR B 0
T 4 e R R T PR E A X
N, A 0 A it % i P K 2 T s A4 AL 030 1 Jo o

B0 P8 B8O A3 5 4 i, R N A E A AR D
BF5% . Dong % B it 1 i 4 W 7 1) 45 B 22 1)
2% ( Artifacts Reduction Convolutional Neural Net-
work , ARCNN) , i /b T JPEG JE 45 & 4% Ft 7 A= 1)
WRFE . 2 JE, Zhang S5 U B IE A F M 2 R 45
( Denoising Convolutional Neural Network, DnC-

NN) , BA BRI W 45 254, 92 BL T R 25 e,

B2 ETXF 5 £k BB (MFQE) ; &R 4 £ W 4 (CNN) ;3 & = ¥

XE4HS: 1001-5965(2019)12-2506-08

YR JPEG R T L . )5, Yang 45
BT A A g AT i 4 2 B 22 ) 25 (Decoder-side
Scalable Convolutional Neural Network ,DSCNN) , i%
SEF 2 A1 R 2% 2 R, 23 ) s T TP g A
T[] 2 BG4 2K Lo AR, 3R D iR AR AR T T R
B0 23 A R, AT ) R AR Q8 it 4 e S A 5L AT A
HFtasa] . Yang 455 245K T — Fh 22 i 5 Bt 4 9
(Multi-Frame Quality Enhancement, MFQE ) J5 ¥,
P 72 A AR 5 5 224 i i s ) o o R 4
ORI 58 Y T Wi, A 45 2% R R, MFQE 3R45 T 1b
23 R BT VR AR A PR RE

FEALH P51 b, A8 I 18] B AT AR AL, EATS
FEAE — 5E 1938 3h 1% %5, Yang %5 BT 42 i 1Y
MFQE vk J2& B 55 fif B G Ui W0 4% , 45 1) AH 48 i 5
20 A 18 5 T () B D60 3 5 AR S AR I 2O TR

Wi B 2019-0709; FABHI: 2019-08-12; M4 HkRATIE: 2019-08-22 1305
M 2% H AR # ik ;. kns. enki. net/kems/detail /11.2625. V. 20190821. 1745.003. html
E£TAE: Wiila QAR 4 (LY20F010013) 5 B K ESAWF AR (2017YFB1002803)

* @5 1E#&. E-mail: DandanDing@ hznu. edu. cn

IR K’BE, REMK, THAN HERETXFIHARLSWAERET F[T]. X FMEMRAFFHR, 2019,45(12):
2506- 2513. TONG JC, WU X L, DING D D. Video multi-frame quality enhancement method via spatial-temporal context learning
[J ]. Journal of Beijing University of Aeronautics and Astronautics , 2019 , 45 (12 ) : 2506- 2513 (in Chinese ).


qwqw
新建图章

http://kns.cnki.net/kcms/detail/detail.aspx?dbcode=CJFD&filename=BJHK201912019&dbname=CJFDPREP&uid=WEEvREcwSlJHSldRa1FhcEFLUmVhZDN6dFFkTVd5eHh4TGYxQnpEa1Y1Zz0%3D%249A4hF_YAuvQ5obgVAqNKPCYcEjKensW4IQMovwHtwkF4VYPoHbKxJw!!

5 12 3]

PR, 45 < I 2 38T 302 T WA 2 oo i 39 58 5 ik

Je AL 4
oo

Xof RE AR AT 32 Bl A, RIRE AR WA AR 3R AR
EOCTAT B, ) 25 H X 55, 75 20 55 i i 5 L 8
XoF 55 5 24 T W — 2 % TS S Y BT 3 5 I 4%
IR DT RES UG W A HA A — SR

1) WM 8] 19 32 3l L B A — 5 18 1 2 8
B A RS AR R AL, — A BOE 2 i i 4
(ELA B A5 R B A AR 2 (L, A sl B it 2 ™ AR
—EBRZE . Mt e U, AR OG I A5 B RE AT il i
A 0 SR I — 2 Y BRE o

2) MFQE F| JH 1 24 fif ot 57 5 4% — it & 15 %
UL E AT 3 i, 1 0 X 2% 8 L Y AR 3 ot ]
B AR Y HT S 2 X FE M. B 81 H 3% BT
PELAR A8, HE D, 0 SR P R 94 B 22 Mt 0] 2 52K 3]
SERFROR X B R A o AR DG U I Bl kb £
AT Z XTI, B N I S R B S S R
A ET IR TN GRS S

R B A ], AR SO — b AR T I A A
R30I Y 22 W R 5 D7 3 (STMVE) L %07
TEANFE O T AMES , T2 DA TIEI ) £ HE 1 K, AR A
N 358, 22 T 3] 24 i o %) 0 o, 20k 1717 3 ek 322 9
U7 s i L s Qo ¢ o LU e - B 1
KRBRG AR BT, FE 50 R T R AR
Jo A 2 Wt 5 G B B Y 2 iR, B
TF T ERE

AR FETTHRAN T -

1) 7EZ WG P2 8 75 1, 518 S kT
T HEAT 8 S AME Y 7 R ], STMVE J5 i AR 418 24
T IO 18 08 A0 i, 45 380 24 i ot ) 00 ot EL AR, £
FH 3 R AT 73 B R A B 22 ) 4% ((Adaptive Sepa-
rable Convolutional Neural Network , ASCNN) '*' %
ISR AR 5, il A 3 A AR I B ER A,
PRI WL, 2% T3 VAR R b 4 R T AL B ]
I EL N AR A R A5 2 1 IR A .

2) TENGSRIE WG J7 I, B2 2 E o A Oy =X,
FE 53R T 21 B MUY BT 4 Wi R R 4 R R
o3 2 28 T BE R AT BT A A 2 o IR G B R
B i 2 mlER . X 2 2R IRIMEON 24 [ A BT i 4R
TEAS AT S, BT il 28 I 4% 45 0 5 3 3 2 2] ol &
B ARG AR

3) TEZ WU WY 9 T T, 32 T — ol i s e
B SCHR A R £ il UM 48 ) 2% (Multi-Frame
CNN,MFCNN) , % 25 ¥4 2R JI 52 0 5 10 07 5, %
P — 26 BUZ A i 25 Sl A5 S Rl T 2 AR
B RURIBT IS 5 o RS R0 25 1 1 4 JR 5 JRy S ik 22 4%
B T I X 2

1 MHAXIE

1.1 ETHEMMEGRRELRE

UTAF R, 75 5 T Hs 4 1 AR Jot 2 51 9 2R R
B TAE, tan, Park F1 Kim' ™ fif F 3% F % Bl pp &
% 2% ( Convolutional Netural Network , CNN) ) J5 3%
KER A H. 265/HEVC (35 B 38 I o Jung 25° fff
AR H g% 98 T JPEG JE45 K4 i &, i 4E
oK, DRI 27 >0 7 5 i T 4 TR o & Ty T B BLOR
1o Dong % 2 T — 4~ 4 2 f) ARCNN, H]
AT T IPEG R4 EMR I R, A JPEG F
7 1 51 36 0 R DA K Rk T i ) XU T vk Wang
SRR T YR U A LA 22 199 25 ( Deep Dual-
domain Convolutional netural Network, DDCN) , &
T JPEG [ i A, Li N BT 4
20 JZ 1A BB 22 0 25 o B i IR B i, f it Lu
SRR TR R R 208 D R 45 (Deep Kalman
Filtering Network, DKFN) 3 Jik 2 F& 4 #0487 A
MR, Dai 2 8 T — AN T Al AR B8 U A K
N B FH f 28 ] 4% ( Variable-filter-size Residue-
learning Convolutional Neural Network, VRCNN ) ,
HE— 2P T H.265/HEVC & 45 #4301 T & , B
T —EERE.

R TAERGE TR R O7 2 FE RN Z A
TARR Z I I, 58 J0 T 4 J8CHR ot ) Jo ot Y
SR o H T T AR S8 T 1) A AR 1 X S 7
LA — 2 5 T 23 1]

1.2 EFZmEGRNBSEE

FET Z Wiy o B BT 2 IR0 o e 1 o )
A AR DL 2 Ak o Tsai 28 48 T IR R4 19 £ i
PG 8 20 B AR B S 7E SCik [ 14 R3] T
HHE— WS I, P 2 2k T 2 WURY o kR
TiEHERR T BT W A iy .
Huang %“”ﬁfrT*’l‘ﬂfﬂ@Uﬂ%ﬁHﬁi%IW%
( Bidirectional Network ,
BRCN) , H1 106 25 it 25 (5 45 RE 8% 45 - by Xof A0 030 /7
) 1 I SR S P R AT AR, AR IR T R AT
AR R AR T PR TR R T I  TE RS B
#TF. Li Ml Wang " $2 1 T —Fliz g #h 2 5% 22
#% ( Motion Compensation and Residual Net, MCRes-
Net) , 15 5608 FOG R 2 647 18 gl Al 1T Fis sh b £,
SRIG BT T — IR S 5% 22 45 TR 22 M 28 45 4 i3 47
PG e 1 o o b3k 22 W07 75 B R A B RE B
FRGILE R Uiy

Yang %54 B A1) B R 25 38R £ L oK 58
BT Y SR AT 55, Bt T —Fl MFQE /) 38 58 5 W

Recurrent Convolution



2508 b5 M = MK k% F M

Je A4

2019 4¢

G, R R0 46 57 A e A 8, A A8 MTTE DLt
FRMGIT N A2 AR5 5 Wi b R —
Z R S50 SR, 2000 5 TS 24 i R 9 56 it — [+
B N RN SR 4 o 52 bR TAERY R R, A SR
T — Rl SIS TR AT R 2 T 2 Wi T ik DA
B — 2 4R T 1 A6 DL ) oA

2 HMEEETXFEISHMHREERE

W1 R B 3R 5 T R R A5 A A 5 T
Ab R o 5 B 5 R 2% o LR WAL B 4y

R ASCNN [ 4% , oy A A IR 2 ot =0 6 4%
o3 9 AR O T2 R WA 2 A B AR e, X
2 /> FHEIN T 2R T — S R A T g R 2%
20 3 6 B 22 ) 45 1 AR AP B A5 B GRS
9 25 Ry ot
2.1 FiiiES ASCNN

122 41 25 i 22 1] S IR 1) 5 B 2 0 22 i (1] 114
BERZE VAT Mz o G kR — PR LT ik
AR SO S 2 T B A ASCNN /93155 &2 2%
S PEREBEAT T X EE .

Bl1 s dsk B S0 X Y 22 W O 5 i
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Fig.6 Subjective quality comparison of reconstructed pictures enhanced by different methods
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Video multi-frame quality enhancement method via spatial-temporal
context learning
TONG Junchao, WU Xilin, DING Dandan "

(School of Information Science and Engineering, Hangzhou Normal University, Hangzhou 311121, China)

Abstract: Convolutional neural network ( CNN) has achieved great success in the field of video enhance-
ment. The existing video enhancement methods mainly explore the pixel correlations in spatial domain of an
image, which ignores the temporal similarity between consecutive frames. To address the above issue, this pa-
per proposes a multi-frame quality enhancement method, namely spatial-temporal multi-frame video enhance-
ment (STMVE) , through learning the spatial-temporal context of current frame. The basic idea of STMVE is
utilizing the adjacent frames of current frame to help enhance the quality of current frame. To this end, the
virtual frames of current frame are first predicted from its neighbouring frames and then current frame is en-
hanced by its virtual frames. And the adaptive separable convolutional neural network ( ASCNN) is employed
to generate the virtual frame. In the subsequent enhancement stage, a multi-frame CNN ( MFCNN) is de-
signed. An early-fusion CNN structure is developed to extract both temporal and spatial correlation between the
current and virtual frames and output the enhanced current frame. The experimental results show that the pro-
posed STMVE method obtains 0.47 dB, 0.43 dB, 0.38 dB and 0. 28 dB PSNR gains compared with H. 265/
HEVC at quantized parameter values 37, 32, 27 and 22 respectively. Compared to the multi-frame quality en-
hancement ( MFQE) method, an average 0. 17 dB PSNR gain is obtained.

Keywords : spatial-temporal context learning; multi-frame quality enhancement ( MFQE) ; convolutional

neural network (CNN) ; residual learning; virtual frame
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Fig. 1 Framework of aesthetic feature analysis
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Table 1 Number of paintings in each aesthetic

classification
B3 17K i 16 5 im MAH
A 110 1 111
A ES 44 9 53
E S 54 133 187
HeE % 11 92 103
i 30 13 43
Toik o2k 6 8 14
BEH 255 256 511
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Table 3 Effective features and theories for

each item of aesthetics
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Table 4 Automatic classification results of aesthetics in different classifiers
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h P R P R P R P R P R P R P R P R
S#%E 0.57 0.63 0.54 0.66 0.57 0.64 0.49 0.61 0.47 0.60 0.34 0.53 0.56 0.65 0.54 0.62
L% 0.53 0.74 0.58 0.64 0.57 0.67 0.50 0.66 0.55 0.66 0.58 0.18 0.57 0.71 0.57 0.64
MEH%E  0.52 0.41 0.51 0.44 0.55 0.48 0.48 0.38 0.51 0.44 0.46 0.44 0.49 0.45 0.44  0.45
HFEE 020 0.04 0.43 0.23 0.41 0.14 020 007 0 0  0.18 0.47 0.42 0.14 0.39 0.14
Wi 0.49 0.21 0.34 0.21 0.34 0.25 0.51 0.21 0.38 0.29 0.16 0.09 0.34 0.16 0.36 0.27
T 0.46 0.41 0.48 0.44 0.49 0.44 0.44 0.39 0.38 0.40 0.34 0.34 0.48 0.42 0.46 0.42
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Table 5 Error analysis of aesthetics classification
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Table 6 Importance coefficient of aesthetic features in

Chinese traditional painting
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Fig.7 Importance of artistic element in aesthetic

classification of Chinese traditional painting
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Aesthetic feature analysis and classification of Chinese traditional painting

ZHAN Ying, GAO Yan, XIE Lingyun”

(Key Laboratory of Media Audio & Video of Ministry of Education, Communication University of China, Beijing 100024, China)

Abstract: Automatic classification of aesthetics in images has been a popular research field in these
years. Chinese traditional painting is a pivotal embodiment of Chinese traditional arts, so its aesthetics shows a
great potential for researching. In this paper, the automatic classification study and relevant feature analysis of
aesthetics were conducted in a Chinese painting database annotated with 5 classes of aesthetics. First, based
on subjective annotation, by employing feature extraction and selection, 33 optimal image features were filtered
out for aesthetic classification. Then, a mapping analysis was conducted on the relationship among objective
features, subjective aesthetics and image artistic elements. Finally, an automatic recognition using a variety of
mainstream classifiers was implemented on the optimal feature set, and an acceptable performance was
obtained, which proves the feasibility and effectiveness of automatic classification of Chinese painting aesthet-
ics. The results show that the main artistic elements (in order) of aesthetic classification for Chinese tradition-
al painting are; color, brushwork, brightness and lines.

Keywords: aesthetic classification; aesthetic feature; Chinese traditional painting; feature selection; im-

age classification
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Fig.3 Contour and skeleton of branch of a shape
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Fig.6 MPEG-7 dataset
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Table 1 Comparison of classification accuracy rate of

bullseye method on MPEG-7 dataset

ik R/ %

IDSC + LP!17! 91.61
IDSC + Sspt'8) 93.35
Layered graph!'’ 88.75
Aspect shape context!®! 88.3

Shape tree! ! 87.7

MDS + SC + DP!?! 84.35
HPM 2! 86.35
Symbolic representation 2!’ 85.92
IDSC + DP!?! 85.4

Bioinformatics classification! "’ 77.24
A7 88. 64

®2 MPEG-7THiE&E LM EXEMEILL
Table 2 Comparison of classification accuracy

rate on MPEG-7 dataset

HER R/ %
J5 i P o
2k ik
Skeleton paths!??! 86.7
Class segment set > 90.9 97.93
Contour segments'??) 91.1
18?2 96.5
Robust symbolic!?!) 98.57
Kernel-edit distance!?!] 98.93
BCF + svm[? 97.16 98.93
Bioinformatics classification!®! 95.85 98.1
ATk 96.07 98.07
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Fig.7 Visual query of MPEG-7 dataset
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Fig.8 ETH-80 dataset
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Table 3 Comparison of classification accuracy

rate on ETH-80 dataset

VRS HEW /%
Color histogram'2*! 64. 86
PCA gray!®’ 82.99
PCA mask!*] 83.41
SC + DpH 86. 40
IDSC + DPH! 88. 11
IDSC + Morphological Strategy!2®! 88.04
Robust symbolic!?!) 90.28
Kernel-edit'"! 91.33
BCF!24 91.49
Bioinformatics classification!®’ 91.33
AR 91.37

&9 Swedish leaf %54
Fig. 9  Swedish leaf dataset

F 4 Swedish leaf R A X EFEITLL
Table 4 Comparison of classification accuracy rate on

Swedish leaf dataset

DRV WA %/ %
Fourier 2! 89. 60
SC +ppl2 88. 12
IDSC + DP!2 94.13
IDSC + Morphological Strategy!>%! 94. 80
Robust symbolic!?!! 95.47
Shape-tree!2*) 96.28
BCF!?4 96.56
CNN(28) 99.11
A 3Tk 94.67
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Fig. 10 Comparison of classification accuracy rate on

MPEG-7 dataset by different encoding strategies
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ETH-80 dataset by different encoding strategies
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Two-dimensional shape recognition based on contour and
skeleton sequence coding
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(School of Information Science and Technology, Dalian Maritime University, Dalian 116026, China)

Abstract; Two-dimensional shape recognition is a fundamental problem in object recognition, which is
widely used in trademark retrieval, fingerprint recognition, object location, image retrieval and other fields.
Recently, two-dimensional shape recognition based on bioinformatics has become a new research direction,
whose basic idea is to transform the contour of a planar shape into a biological information sequence. The two-
dimensional shape matching and recognition are then achieved by the standard alignment tools of such biologi-
cal information sequence. However, the classic coding method still suffers from the problems of code redun-
dancy and low accuracy. In this paper, we present a new coding method based on both the shape contour and
skeleton sequence. Firstly, skeletons are used to represent slender branches of the shape to reduce coding re-
dundancy. Secondly, the contour and skeleton are coded in different ways to compact the code and improve
the matching accuracy. Finally, extensive shape recognition experiments are conducted on three public data-
sets and the proposed method is compared with a variety of shape recognition methods. The experimental re-
sults demonstrate that the proposed method has achieved higher performance in several experiments, and the
recognition accuracy rate is improved by nearly 5% compared with basic shape feature description methods.

Keywords: shape matching; contour features; skeleton features; feature descriptors; biological informa-

tion sequences
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Table 1 Comparison of various models’ evaluation

indicators for Shanghai Pudong Development Bank

BEAY RMSE  MAPE/% MAE MSE R?
ARIMA 0.1609 3.6176 0.3809 0.0259 0.9833
SVM 0.1847 1.4149 0.1482 0.0341 0.966 6
MLP 0.1924 1.4665 0.1551 0.0374 0.9832
RNN 0.2082 1.5145 0.1598 0.0433 1.3423
LSTM 0.1799 1.3792 0.1451 0.0323 1.1518
PSO-LSTM 0.1420 1.0369 0.1068 0.0202 1.0120
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Fig.4 Comparison of prediction results between LSTM and PSO-LSTM
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Table 2 Comparison of evaluation indicators between

LSTM and PSO-LSTM

RMSE
H
4l 24l B34l Hed Hsal
LSTM 0.1072 0.1061 0.1442 0.1629 1.1534
PSO-LSTM 0.1174 0.0913 0.1361 0.1240 0.1149
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Fig. 6 Comparison of prediction results of various models for Hang Lung Group
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Table 3 Comparison of various models’ evaluation
indicators for Wuliangye

R RMSE  MAPE/% MAE MSE R?
ARIMA 1.7814 11.1753 6.2734 3.2851 1.0178
SVM 1.6896 2.4872 1.3764 2.8548 0.7726
MLP 1.8892 2.6822 1.3879 3.4882 1.0605
RNN 1.6549 2.3478 1.3247 2.7203 1.0344
LSTM 1.6013 2.1247 1.1918 2.5734 1.0571
PSO-LSTM 1.3427 1.7808 1.0342 1.8028 1.0124
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Table 4 Comparison of various models’ evaluation

indicators for Hang Lung Group

iy RMSE ~ MAPE/% MAE MSE R?
ARIMA 0.3582  4.3628 0.8921 0.1282 1.2391
SVM 0.5216  2.1204 0.4247 0.2721 0.5797
MLP 0.3439  1.2296  0.2529 0.1183  0.9695
RNN 0.3844  1.5902  0.3242 0.1478 0.9568
LSTM 0.3649  1.4834  0.3026 0.1332 0.9567
PSO-LSTM  0.2845  1.0472 0.2366 0.0812 1.0041
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Stock prediction model based on particle swarm optimization LSTM
SONG Gang'®, ZHANG Yunfeng'** |, BAO Fangxun’, QIN Chao'"’

(1. School of Computer Science and Technology, Shandong University of Finance and Economics, Jinan 250014, China;
2. Shandong Key Laboratory of Digital Media Technology, Shandong University of Finance and Economics, Jinan 250014, China;
3. School of Mathematics, Shandong University, Jinan 250100, China)

Abstract; This paper proposes a stock price prediction model based on particle swarm optimization long
short-term memory (PSO-LSTM). This model improves and optimizes the LSTM model, which makes it more
appropriate for analyzing relationships such as long-term dependency and for solving complex nonlinear prob-
lems. Through finding the key parameters in LSTM model by the PSO algorithm with adaptive learning strate-
gy, the stock data feature matches the network topology structure, and the model’ s prediction accuracy of
stock price is improved. In the experiment, PSO-LSTM models are constructed respectively based on the stock
datasets from Shanghai, Shenzhen and Hong Kong, and then they are compared to other prediction models.
The comparison results show that the PSO-LSTM stock price prediction model achieves higher prediction accu-
racy and has general applicability.

Keywords : particle swarm optimization ( PSO) ; LSTM neural network; adaptive; stock price forecast;

prediction accuracy

Received: 2019-07-10; Accepted: 2019-08-23 ; Published online: 2019-09-02 09 .20

URL: kns. cnki. net/kems/detail /11.2625. V.20190830. 1655. 004 . html

Foundation items: National Natural Science Foundation of China (61672018, 61772309 ) ; National Natural Science Foundation of China —
Zhejiang Two Integration Joint Fund ( U1609218 ); Key Research and Development Project of Shandong Province
(2016GSF120013, 2017GGX10109, 2018GGX101013 ) ; Fostering Project of Dominant Discipline and Talent Team of
Shandong Province Higher Education Institutions; Natural Science Foundation for Excellent Youth of Shandong Province
(ZR2018JL022) ; Natural Science Foundation of Shandong Province (ZR2019MF051)

# Corresponding author. E-mail. yfzhang@ sdufe. edu. cn



7403
7404
7405
7406

7407
7408
7409
7410
7411
7412
7413
7414
7415
7416
7417

7418

7419
7420
7421
7422

7423
7424
7425

7426
7427

7428
7429
7430
7431
7432

7433

AR 4R

N AR EE R
2019 £ % 45 % IS=IV ¢
(B4 311 8 ~ %% 322 )

EEMEMRAKRFFHR 2019 FE IS EF1H (S5 311 8)

BT S R0 2 B AR IR SR RA Ty oo veeeee e SR £ 88 B8, TR, FEK (1)
Wiz B BHLR T S5 A R IR B 7 i B oveee e R, B3R, 2%, B4 (10)
R T AN B PR SR B E v R, RS e, RES, B3 (18)
HT R K VT AR = i v AR AT BT LB T +ovvev e oo
e - ARE, AT, Tk, BAR, X, A (26)
}\mm,ﬁ;qq}\mzjjﬂ;gg.lj}ﬁ@[ Irz'f/iz'f X'f‘m, %}]i}%ﬁ]ﬂ% (35)
RN P T g oot - e Z3E RER, W B (44)
éﬁﬂ%%%%ﬁﬁﬂ% 5 B H R - e 4R AR, T XA, HHE (50)
I 30 225 [) AU B A R B HEXT R AT AR A s ) e ARAGYE W B3R, WM, A (57)
— oS- A Ny SR AR MO AR A T BE,RERN, F5, Ak, xn (66)
RPFE MR Rt B R R Tk - 28, BF, R, £5 2, Rk (74)
FE O B LR f R A R AR M G T e vE R, SR R, RF, R4 (83)
WA B2 () [ E B e 48 4% E R S, SAPORTA Gilbert (93)
IV 22 RS 2 5 e 04 i 47 40 B - s TR B BB R (99)
A AT A AR AL sh s B R o B e WR AR, BT A, XS5 (109)
Z{H&ﬁg }“‘F%\@@;MH ”E%?Hﬂ(’%ﬁﬁ{ﬂwﬁ et tas et aeeeesete et et st ataaeene e
-im“,ﬁ£¢,%ﬁ$,i%z,mgﬁ,i%&(uw
e - G, TRk, SRR, SRR, AEE, ST, H#A (130)
R Fh B2 20 UM B8 B0 e - R I 52 45 AR AR R AT e eee oo FREM, A, Kesr, A (141)
F2T Adaboost (38 78 2 By 47 45 04 M i s R AR O 0 e TUH, FATBE, Mk (149)
ﬁm@%KMEﬁﬁﬁﬁh r%jmw%& s ZRER R3] (159)
~m--%%m TH, RE, RAR, Za kK (174)
I 53 AR B B 6 T VAR F R SR R R e e BaR, MES, kEA, BT, Kk (183)
—ﬁﬁ c&mg ﬁﬂﬁ&ﬁbﬁ\ﬁ-mmmm~%kﬁ R, THE, REBEZ (192)
, RO, BB, A, 48 (200)
Sﬁiﬁﬁmﬁ*ﬁﬁ’%ﬁ{%%ﬁﬂ{@]%ﬁﬁXf /&,&’ §{t£‘}$, Hb% (212)
T 2R HHE A AGY BB EEAR ovee e RS, AR, X, INEE (218)
EEMEMRKEFR2019 £FFE A5 EFE2H (RFE312H)
HA YR LI (e 1 R GEIR BN Wi S o0 e oo Lo, Mg, WER, Bk, BA& (227)
ANV L R A B R B P R e BB Fab ) ZRE A (234)
EE%W'J'§$'@%I%%/%%Eﬁ§$'(&*l%%ﬁﬂ:% ﬁ’%l%, ?rlsziﬁ (243)
s AR PVE B R G e W, SRRTF, R, BRA, & (252)
BT IR MOR F BER AL 3F/GPS 4 & S ik B A - SEEEELERITREERN D
. CEREORMHA, WERE, A%, B, AEE, 28 (259)
Wizs R BNHUG F A5 A SR AR TE T iE e B8 g R B (266)



7434

7435

7436
7437
7438
7439

7440
7441

7442
7443
7444
7445
7446
7447

7448
7449
7450
7451
7452

7453
7454
7455
7456
7457
7458

7459

7460

7461
7462

7463

7464
7465

A F

i g Y (1 2T 4 R T A M kL RVE # R i -

- : S X G, HE, RWE, KEF
— ol T ) R S I R O A Ok B sk -

- WA, BE ,RETE, HT
S AT A RS S BOR S A F%FJJT%, HIAX, ;KA
B MR S AL T o oo omvee e 228 3%, MBS %, B ukfh, kM0

TP HER Retinex B LM E KRR AR - Kb, Fd4k, v, 28 E, FHE

(277)

(283)
(291)
(299)
(309)

il S LR T () 25 B SR Bl RA G PEIIFIT oo veeveeeoreon en enesre e oo e et et et e

CEE, AR, RRTF, TEXR, Hal%
Ve AML A A M 2 0e % A B RGRBEE L oo XIS, TRATFR, O, H4EE
—ﬁ&—”%éﬁﬁk%/fﬂﬁ SoC ﬁ}[_ljm Rﬁ‘ﬁ/f
CEM, B, FE, TH, KT, weKk

BT MR VG LA AL ZS RAT TR G 3 ceveeevee e BRI B
RAAEE T RANER R X B REE e BEF, BRA, T3 A, 1R
BT M WS e A EE RS SRR e SRR, BRI, T
—FBT I S T BEALIR B0 15 S PRI e - B, EEAX, ik
ﬂ?%ﬁ%ﬁ*&@%ﬁﬂm*ﬁﬁﬁﬁﬁ&~mmm~ CERAR, RER, SF

- AR, R, RN, ANE, KaER
LG R 25 i AR AE B AR DB R R D50 e GRIBHE, JRME, FRAEE, RF &
FF TR P (Y) 5 A AHSE GNSS-R VG FIM = ik «ooeeeeeeeeees B ROE, B
HF 2% HoL 34 ZE M AR IR A VHPE B IE oo R R R R, 3
LT AVSIMM 5535 1 e 8 75 5 P 08 0 E A SR oo HEw, M, FRER, T43F

2 P I ST 263 AT A A8 3 S WA R B BB AZETED  vv et e e e e

CEER, BRR-REH, I, AED, TR

EEMEMRKRFFHR 2019 FE A5 EFEIH (S5 313 )

BT O A AR YA R W S LB e HTETR, AR, BAR, THA
B IR T 5 R G AR R T O e AL MR, 2R, DA
WOG KR 3T 11 55 0 A5 BE Bl 5T VIV BB 407 -+ e W, KRB, AR, HXLE, £ &
— P AR SRR R R B B S T e BIBER, 25, RIBR, B A

FHF EI’J DTV [E {5 2= A A1 s
VA R 3 3 Py 2 AR AR AR S B R
XA, RBR, BR, KA, FE, D#%

CRES, REW, XEW

(317)
(325)

(333)
(340)
(347)
(357)
(366)
(373)

(381)
(388)
(398)
(405)
(413)

(422)

(429)
(437)
(446)
(454)
(464 )

(472)

PEIREZRM F RINZR LED £ 5| B Wi ZL B AT oo cvv v vreene e,

CREXR,FE, RR, AR, BRFE, KBHM

(478)

FET GA-SVM i) GNSS-TR - HEJLE FZ U JT T weveeeeeeseeses s smnsnnsnt et tetaae aeeses i it et eeeeee e

B PP SNk, RBREW, ME, FITE, KK
ST 50 Ik P ILAE B0 3 5 A 52 160 T R ) B R ELARALL e U FD
BELA 36 AR ol A v AT B3 S0 A 452 405 53 5 T -

: CORERL, X6, RETH, R4, FRW, WA
e T ALY 1 ) S KRR R OGSk

- - R, AARE, HIEAL, B, REL
ANHKBERE R BRI ZY I LGB ITIE e 300, RE, fRA A
TR EERH REIAT RGO NLRA I Tk e &, BAR, Xob4R, KRFR

(486)
(493)

(499)
(508)

(520)
(529)



7466
7467
7468
7469
7470
7471
7472
7473
7474
7475
7476

7477
7478
7479

7480

7481
7482
7483

7484

7485
7486
7487
7488
7489
7490

7491
7492
7492
7494
7495
7496
7497
7498
7499

7500

%%@J%@%éﬁﬁﬁﬁﬁg%ﬁ?%ﬁ%%ﬁﬁ@ﬁ%ﬂ e i cee e e e ane s T 2

BARRE T /N TN B IHHL AT B Iy AR e - XWX, B4, T
BT oy Bew AAEHE T K B AT A TP S e @R, EHB, A, KT
KM I AT 2 SRR T EL oo R  ThAE, £7@
ST A AL AR LT3 SAR 12 /N H AR CFAR G ---eeeee sRoms, ik B, X F
@€£m$5ﬁﬁi{%ij'ﬁ%§ﬁ"]ﬂmﬁ&ﬁmt T | u;g’ Atk H g
%m #meﬁfﬁéiﬁmﬁﬁ%-mmmmm~i§%,%%$ & B, éﬁ
T 20 SRR HT B T = A S e X BR, R, FME, HFRS, L
e XSTA CATERAR A B0 TRG QHASTAEL wovveeeeeeneeens e deak SR R AR, B A

AT E UK BB A MR 48 Sk P v e “es P TR IPPP
Fhb, AFR A, Al4E, A&, BRI, Bl A

EEMEMRKRFEFHR 2019 FE IS EFEIH (55314 )

BT BB N ACHY AL AR N E T BRER  ooeeeeee e Falk, WARAR, REK, H R
R P AT A BBV R S A O I B e Foh&k, RER, MM, TR
PO AL SIS 5 i D8] 3 53 A B A i 7 R T

. e e e ZXE, ORIE, R, 2T, 5
MR aesk i &y ok OE A W RS e A -

ST BN DA L ERERL oo B3R, 34, MBI, T iE
BT IR AESETT AN HAR PN e PR, 2R, R R, S
< PR SR 5 R I MO A
- MR, LI R, Kig4, TR, Tk
R, 2HE, AL, XMH, FiFg
BRI -FEPLIR & S B IE Sl SE BE 3073k oeeee e AR, REER, B2, FH
%?Eﬁﬁ@ﬂ@ﬁﬁﬁﬁﬁ%ﬁTk%E e B, TR, FU, ﬁﬁ,aw
%;ﬁmm&@z@m%@émwwaLtmz;— e R GERAL, FE T
VR IR AR TR AR RLE S T T e e e FRIAR, WML, 2R
BT R IR SHA/EMA R E R GRS R HT -
CXRTE, TARR, KA, Bk, #ek
BT B RS AE Capon PWHTE I -woeveeereeeeee BBEF, M EMS, B4 H, K, T
KM AT Pl Zh R A L AP HI AR e XN 2 R R, B
RPN TRAT AR KR I8 5 B RAT Z A S AR, eeeeeeee e XIF M, K E R
BT R A AR IR A AR e IRRER, BAR, A, RIE, RAA
HT FPGA (KB 2% Pk SIFT JHAEFREL <o vvvvrvrreemen e, - EBRA, X%
RHURED TR SRS AE A S0 SR IR L oo B &0, KA &, KL
TR AR A AR I B T A KT JT T ee oo e e TR R 3R
e TR R BB IE e B R BB e AR #g £

XL HE TG R GAT 5 ] S
XNAE, IFH, A, FER, RA
T F-P I BRI AL I oo B s A AR Ak

X EH, Aerwy, kB Ik, B

(538)
(546)
(560)
(567)
(575)
(588)
(597)
(606)
(614)
(624)

(633)

(641)
(650)

(662)

(672)
(681)
(687)

(695)

(705)
(714)
(722)
(735)
(743)
(752)

(760)
(769)
(778)
(787)
(796)
(804)
(811)
(821)
(827)

(834)
(841)

S0 -



7501

7502
7503
7504
7505

7506
7507

7508
7509
7510
7511
7512
7513
7514
7515
7516

7517

7518

7519
7520
7521
7522
7523
7524

7525
7526
7527
7528
7529

7530
7531
7532
7533

Je A4
ERERMEMRKRFEFR2019 FEISEESH (D5 315 H)
CBAR, RRE, MMRT, AL, By

e e (847)
R TR R A R R R T O e bR, BB R, B AR, B4 (855)
ML AL I 2 8 IR AT i SEAR I 5 e S [ 7 oo ZW Ty, Faw, BAEG, KB (863)
#ﬁ%mmmmﬁﬁﬁﬁﬁﬁfﬁﬂﬁ%-mm CAER, RT3, REY%, T H (873)
ke, B HAE, Ra, &4, Rk (883)
mD%ﬁﬁmmK%mﬁmmWE%mEﬁﬁw ------ R, BRI, KA, RE (893)
-ik AT EA, WERFHEX - LZ, FFFE (902)
ETREEY el KBER 2 R - P, BRE, BEL, F&H (912)
FEF I AR Ay B () EFSM N ECE Sk Az i -eeeeeeeeee A, AROP, JEECE, R (919)
— I ) A AL W] EE A ML O S D AMER A T e FALAE, 2L, &4 (930)
i KEBE AN ZLERGB AL oo 20 F B AR S HAEF, KR (936)
g%ﬁ%fj}lﬁjﬁﬁ&ﬁ Retinex E/J{;{Q%‘*Fg[{%igi %}?@, gﬂjggi (944)
BT FFS BUBRAT BRI S5 R0 i A i e RXE, wAA, EAM, KEL (952)
LPV BAY Y 2 25 F A d B R B oo e SR, FoBdi, BB, A, 254 (961)
%?@%@EAMQHﬂMWﬂ%mﬁ% --------- R, AREY, W&, Ferrl, /5% (970)
B Re R ALSAE A BROT Ik i Z LB M S IR AL BT SRR e
S B, kA, TR, Rk, 4 (980)

S0 AR o A S AR 25 R 8 B TN BE S 3 (R S ) - SRR
- CEAeA, EM, KRG, R, FRA, TH (989)
TR IR SR PR PR SR AL SR I T GT - v eveerevervmm e e
: XK, KX, AR, REF, §, WiEAE (999)
BTV U R R TN B 3 25 A AR ] e AL SRR, BAHE, E P E (1008)
A 25 B ARG Tk s K OG5 ) T A 5T - e SRR AT, HRE (1019)
J52] 5I 3 A 5 P 3 3 2l Y Bl SRS AT - e AR, TA, X R, BA (1026)
BE T B A Y 1 B R 28 KUK T J7 3 wvveeeeeeeeeeeeeee SR, B4R, SE A, SRIRME (1033)
ﬁ?M%E%E%%mm%%ﬁ&#ﬁ%~--~~mwm~~~-ﬁ+,%%,ﬁa(wm)

S ERRE, Rk, HME Z4E4E

EEMEMRKRFFHR 2019 FE 45 E5F 6 4 (55 316 HA)

(1052)

(1059)
(1071)
(1081)
(1088)

(1096)
(1106)
(1114)
(1122)
(1129)

JO7 A 7 S bR T 2 S A (] 7 I ) A A e RER, Fr®E, 3, H
m ﬁ%kQMﬁ?#F RGBT RGeS TARIT, FR
Rl A R U B UKE A 31735 e eee e wb S0, BB, 9, S A
PLILHT G AION KRBLIRTD R BOSE M) oveeeeeee B39, R, BR, ¥, KX XE
T I8 5 V8 T 0 G 52 A ) AR 22 B AR - e
: - CARA, FEE, A, RATAER, Kk, TT
Z VB il B 1 RUZ SIAUE S PEBE T «oevvvveemee e RG22 AP IR R, Mk
R T FEM FEE & ALERA B b R SUE KB SO - eeeeeeeee e JUR, A, TRAR K
B Y R NES WA ST ¥ gy s S L S-S
PTG I B A PWM 45 ms oM S04 -ooeeeeeees B3R, R 2N, FAE, HRBEHA



7534
7535
7536
7537
7538

7539
7540
7541
7542

7543
7544

7545

7546

7547
7548

7549
7550

7551

7552

7553
7554
7555
7556
7557
7558
7559
7560
7561
7562
7563

7564

7565
7566

130 nm PR e S5z A 25 5 1) B0 7 I A ok 9 5 P B 9 - e (1137)
2wmmw#ﬁmm&ﬁg@$ﬁﬁ-mmm~%ﬁq&a,%%ﬁ ﬁ@@,ﬂk%(ﬂ%)
BT UGF-GO 3/ EWIS B KRG AT LD oo 8, G, L F4 (1153)
RT R ARG Z Rt - iﬂ%,%ﬁ,ﬂ%,é&ﬁ,%%%,ﬁw(ﬂ&)
SBT3 B B WU i 3 L R I 5 B A A B B B IR BRI oo e
MR B4R, RROL, SRR, T (1175)
BB RHLBURYE R R S T e HRIR, AR, R R, X, A& (1185)
FF XU PR AR B AR S SERE DN - ooeveeeeeeeee BB A, SR E, W (1195)
ﬁﬁﬁ%lﬁﬁ%ﬁ%%*-mmwmmw~%i%,%*?,zﬁ,%m%,%%é(n%)
ik, MRE, KA, SFE, ZAR, RFE (1211)
it G KAERLSh = RGBS R - s BREE K, WOEAF (1218)
g$g%ﬁ%@$mmf%m&gmﬁgugﬂﬂﬁg e
, RBEA, KARIE, BN, ATE(1232)
ﬁ&ﬁ B, TR, Bk, E R (1240)
GNSS-TR SUSUET 4 il A 11 - Y E FZ T 5 v vvvvme vemvms sen e se e et e
HWwW, ME&E, REW, BFE, Ik, £F (1248)
HEF LT B T AL R Zh J) 2 RS L e Z#, ZEF, AW, 24 (1256)
— Rl A I T LI E R R B BT e SEREAR, R, KA (1266)
ERERMEMRKRFEFR2019 FEISEETH (D5 317 H)
B AR S L K T B - s Tdbgr XA, Ehr, A& (1273)
TR R R K M 2 R TR 2B B BRI coveve e e
CARSE, BRA, XA, B, L, Mk (1283)
3 BE AT 35 B TAT SR R K S -
C EEW, 2, BAG, Hah, SMmEm (1294)
THT [f) 52 2% ZR SR Y = 4E Bayes [ 45 I3 1 56 Uk A5 Y

. : CORWR, TR, B, R R, B (1303)
o 2 R SR LA 57 o0 M B 7 i O T e E&, Enhy, AR, FER, g (1314)
T CUDA BB TS —4i75 17 EFIT flf . o vevererereremnmaenenanaanns Rk, 43);&’ B E ik (1322)
B IR O YU 2 B R S 0 AR T 3 oo IR, RAZ X, 4L (1329)
HF ARSI RGN T ARV T3 oo AT, M AR), Sk (1337)
T HE U R R G T X AR S R TT IR e I RAR, A, TR, FRE, T (1349)
PSHUKBEI L LR SR I 2 oo B, thA A, HAE, FE4M, 3£ (1361)
—Bh R TR KELM B FELORAE T T3k -ooeeeeeeeee KA, R GR, TRIRER, FR9F (1370)
RO KA TR G HEATIE 2 oo JLR D A AR R (1380)
ST PR F O N R SRE B A e AW, BBES, EiE AR, RIEAR (1388)
— B2 R 1 e 5 AN SR TT i e T, BRR, TR, AT (1398)

B B = e N O R s - 1
: e CEWR, FHRE, Kk, 4, R4E, X1 (1406)
e e '%%,%Em,ﬁﬁ,ﬁ , KRR, WEk (1415)
e AT R LB WCHELSE AR AL oo T80, 2 2380, BRI, 03R (1424)
ﬁiﬁﬁ%ﬁﬂmﬂﬁﬁwﬁh%&~mmwmm-ﬁ%#,$k%,%%k,imﬁ(M%)

-V -



7567
7568

7569
7570
7571
7572

7573
7574
7575
7576

7577
7578
7579
7580
7581
7582
7583
7584
7585
7586

7587
7588

7589

7590
7591
7592
7593
7594

7595

7596

7597

7598
7599

SRR BN AR LR B G BB IR ] v ve e e e
BE AL 2 X 25 1 9 2 40 B U8 52 W) 20 M S vl -

CTORIT, RKRA, BRR, Fixam, PR, HEa
HE B BIE AR s M 5 o - e SRS WOk, LA, REZ
— AR R TR A B AL R AL o oeee e JEER AR IR AR R RE
W bR B K U TR BBE T X b ol far 2o N A BT e R, TNE, Lk, HEE
HE CNG/ PP R BHA 4 B A I RE A oo 045 B4R
LEEMEMRKEFR2019 £FE A5 E5FE8H (RFE 318 H)
FL % B0 A5 R B PRI o o o e B - s B SR TR, MR
ANIE B TR T AN T SRR LIS e B BHAE ) ERR, BEUME, TR
304 NGB0 T AR I B DR BT R A SE BRI TE e s ROFHR A, BRE
Mg K A SR I S a4k T s i AR g -
CRE, DR, TRk, TS ,3%% RRAE
TR PR s 15 S 2R 0 i A ) o R PE A RS B v TR, F—vh, 4%, IR
IK AN 5T R T BROE SRRL UL 5 8 1k AU 0 8 R AT N - ~mmm-%%m 3N AR
ST 250 5 S IR T K B A R G A e XIRES ) BAR EE
23 [H] 2 3 B A L As IR0 TR B e Ak % 1] - e BEAE, NER, Rk, BB
BT F B RO G S BR s - BB R, RAEE, KR, BEK, FHhL
EEﬁ%%ﬁ#w@ﬁﬂ%ﬁ-mmmmmmmm~%f%;ﬁﬁ,ﬂé,mﬂ kR
TR R R A Sl K P R R BB AT R e AR, HFE, DER
4 P A RS ) ] A U A YA S ARG e 2, Hﬁ A8 E
75 U T I Faraday 38 BB SEE, TR, Fm, g, R
B 8 7 R 3 TAE &5 8 ik BAT BR et Ak A -
CEE, MM, AFE, ERR, R, Kes
%té%é%iﬂﬁgﬁ§/b%ﬁﬁl]:%i#%ktbﬁﬁilkfﬁ%“ﬁﬁju-~-“ - RHEE, LRk, KET

(1444)

(1451)
(1459)
(1467)
(1474)
(1481)

(1489)
(1495)
(1504)

(1512)
(1519)
(1529)
(1536)
(1544)
(1552)
(1560)
(1569)
(1575)
(1582)

(1589)
(1597)

-%%m,%%@,ﬂ&&,%%,ﬁﬁ

CFRP Jie &% 8 75 il Bl Al 1) 7 sl 56 900 < #7128 0% 52 36 F 5

CBRIRTF, EER, TRkiBIR, BRKE, U, KM
10 kN 88 75 5 By 88 Pk OB = pLise it 5ikge s F 22, SR, AR A, KB E
K iy B2 B AE AT () 2 A TS AR DR AT BT S REF -oeeeeeveeveeeeeeee 300, AN, THRAE
R T B M 4 R 7 e BE AR O RE B AR AR iR e X) 5%, bR, FORAE, A, AR
TR A L BRI v v een e e e 01 R AR

KA KT AR S ) Pl A IR 20Tl -
S ATNEE, ER N, B E, 9WiE, RER

MTZRF0 T Ak U ART B P 4 2 0 PN R T 8 L%
CHEH, AER, B, FAF
Z AL IRAR U TR IR R 2 B AR BT - e B BHR, BAS A
DUBIRE N AR Z R S 5 - e RERE D FRE, EEA, KA
EEMEMRKREFZR 2019 FEISEFIH (RFE 319 #)
HT R BEILAE BB RIFLAR v R B BT, AT, AA

N PR Y 22 AL 5 M U AR 5l IE 22 MRT-LBM i A5 41)
: SLRLLREE CRE, FRE, BE, IR, FREA, TBX

<V -

(1606)

(1613)
(1622)
(1630)
(1639)
(1646)

(1653)

(1663)

(1674)

(1681)

(1691)

(1700)



7600
7601
7602
7603
7604
7605

7606
7607
7608
7609
7610

7611

7612
7613
7614
7615

7616
7617
7618
7619
7620
7621

7622
7623
7624

7625
7626
7627
7628

7629
7630
7631
7632

7633
7634
7635

BLBh & B 260 T 25 ) KAT & LT BOEE Bt - $F 5, AR R, IR ., Bk
TC4 midLspfb i B 5y -ooeeeeeeees 23808, F3E, KRARK, KREF, ZFR, TR
BT MATEER R SN T RAT R R AT o THHE, R, ERAL
BETAT FRORASHL A0 52 23 0 422 RATAE 55 BRI J7 3 - e ML EEYW, FER
AN A I B S T [R) R [ B BRI B v g SR EBE, RO, WL
BT AT A [ AR o3 R Y B2 ARG A CT R 5

LR, XAk, RmA, EE
25 (6] FL AR B9 ISAR JRUS M B8 JER R AE SR I - s AT SRR B FHRIGK
R EAL L kiR R SRS e AR, ZAE, 1, WER, T
E BB AT R ISR G X S S e FRERR, BN BA, ABE, B
U A X R R W0 00 o R R - e RIEEE, R, ERME, L&, AL

Dirichlet R & #EA ) EM Bk 53 A RREB L B
- E # , EMILION Richard, ¥ &

T m B LADRC /) V/STOL "CHL B A%/ - #5486 25 e T 80 fige A 2 ) -

- &M, A, 7?*‘ /% FR AR
T AR S5 80 0 kG BE GPS F5 AR o7 I 4 Jy yk eeeee oo WEA, Tk, 25, LEH#
BT DWNN {9 HLH 1 2l i 22 PR S s el oo 4], TR, %%,%?ﬁ,*ﬁ
Fl‘ﬂ%lﬂi?)i?ﬂ%%%ﬁﬁ/f&f“ﬁﬁ - RE, XK, X EHR

- . -%#“ Rk, 224, Rk, 244
ST VR 25 0 1 T N WL 3 8 O 0k s INFA, BB, WAL, K

HETHREEBRNFEE AWK SN e BEE, HEE, KRB K, T30
#ﬁ%[ﬁ: GPS 1§%¢ME@EFHE{E{BZ%:/2§ 451-/)%%5’ -}ﬁg}qm, i%
Z 1) B YR BN B AR A S MR A R SE e BR, AR, B, B8, T4
Fe Tk Ak 2F 2T B R] ok & AE R e ik T, RE, F00, RN
I SR -5 T 450 R GRS A R b T, KRR, B, L, A
EtEMEMRAXEZFR 2019 FE 45 E5F 10 88 (256 320 #7)
W S T R T RAT AR IV B R S R e B RRIA R AR
EHL G A BH 4 S X AT S M g s i e RWE, FE, TR, B&, AT

5T SLM 40l e A B H A -

CERBTT, CRF, XA, THEE, WEF
T 1] % 2 AL 2 VR % 0 #3845 0O B AR e WK, TAK, RIEA, IF, XY
1ﬂ$ﬁ§”ﬁ*ﬂ;{iﬁah— 'ﬁﬂFiijE /E{%[J gﬂgg)’rgj_’ 7&7&1-}-, ]{iﬁ % 5:
— PR L R G T AEZS [ ik e HRAF, LT, RV, N, HIE, T4
HE T it i A XL % A B 48 X 4% R B ) E N T T

CREmY, N EX, FRE, ERR, HiEKk

BTG X N L R EST EIRE AL - s BEAR S XV, DAL, EACAE

SETF FE BB AE B MEMS DU BEHFIORRSE ik oo B, KE R

B R B R g AR g [m] )3 A R A g AR e - R T RITRTFRTPRPRINS | - NN S . = 4
WA K i A S PR WA B S G HIL B E -

SRR, Rk, mAE, R, KR

%ﬂm Gram-Schmidt /Ejﬁﬂ’]ﬁll/‘*‘l?ﬁ‘%%?@ cereeeennees X _]’_ i%i, ESg ¥

PMMWI 55 VI I $5 5b iy A sl ik 25 P A6 -5 5 37 -+ ERRERREERERNE . 0= B =5 ]

R 4t ¥ T 2 ) A I R il Ak - e - X 2 )

(1713)
(1723)
(1732)
(1741)
(1747)

(1757)
(1765)
(1777)
(1787)
(1797)

(1805)

(1812)
(1824)
(1831)
(1838)

(1848)
(1855)
(1864)
(1874)
(1882)
(1894)
(1902)

(1911)
(1924)

(1931)
(1938)
(1946)
(1956)

(1965)
(1973)
(1982)
(1990)

(1995)
(2003)
(2011)
(2026)

- VI -



7636
7637
7638
7639
7640

7641
7642
7643
7644
7645

7646
7647
7648
7649
7650

7651

7652
7653
7654

7655
7656
7657
7658
7659

7660
7661
7662

7663
7664
7665
7666

7667
7668
7669
7670

W20 5533 wpks B2 G N R AL F 10 A0 B R e SRR, 3RS LFERIES SR 1R (2035)
— M LT HXDSP B ds &r R F AR oo b, B A, B, RF A, TR3n (2044)
%Tﬂﬁﬁﬁm%ﬁ%%ﬁLﬁﬁ$-~mn,%%w B, BIRK, Bk, &M (2051)
AR/ FEXS AR S R AR e REA TR T, EAR, fﬁ@(m%)
ABACAS W Fb V8 01 4 22 0% B 1S (5 B /N E I ZS Duffing $E F R <o vvreee oo
e e CORER, RAE, BN, RE, AT (2069)
— A DX 2 2 KR R R N - e X4 RAEE K@ F (2079)
BT 5 0 B B0 5 43 i 46 R 1 R B A - - - REM, BAT, T (2089)
E OGRS G5 TR UEFE AR e wR3E EH] L A SR A (2099)
T RATHHE T ANY CERRIFMA R - BRIRE, FAR, sk, Bk, KR (2108)
ETAREPREW IMM B G5k o BREE A ERA], KA (2115)
LEEMEMRKFEFR2019 FE A5 EF 11 H (2% 321 H)
BB R o e VE B R G IS B s kR - A, BBk, KEL, 15 (2123)
PSO & R B kS8 St e IRW, i, TRE, WS, B, BT (2133)
PTG R BECE B ST A B 3L woeveeeee e RBEMG, AR, TR &, TRARME (2139)
Fe T E AU BN TSF /Y SRM B BRI e fi 4] oo W B A7, &, R A (2152)
PR R 9 0 TR At YR 2 O o 1 RS R AR L
e e e CERE, RBA, RKE, REE, HE (2160)
BT CNN 1 22 ROF i S E AL D7 8 i iF o8 5 92 B -+ B
e BBAE, hE, B44E, TRE, 244 (2170)
BT M BT BT BUR ) CFRP S5 b 8t i e ) - e LR, B3, FWE, AR (2177)
000 Jié 3 MILARG 3K [l s X AIF 5 - e FRASEGE B D E K (2184)
Owum%ﬁﬁRSMILﬁMﬁﬁﬁﬁwf%% e e
- BEEM, AM, RE, HER, TR, HE4 (2193)
ﬁLWEMTF%k%%HﬁmmU%FM Wi eeeeeees FE A, R, ARE, @A (2199)
CFRP -7 - % 2 4 3 i B P 28 SRR DL e oee oo oo A0 % &0 (2207)
JUAT A 5 1 DX 8] 53 A S & e R A it oeeeeeeeeee RE, AR F, B BEMS, 4 (2217)
@ﬁfﬁ%%h%ﬁm ﬁ%&ﬂ%%ﬁ e BHEE®, A, BT, Mrbie (2228)
-mﬁa MR AE, T E4E, TR, H4E, B4 (2237)
H T SD-LCMV & 31 FDA S-S 4 T4 H] - s EHEOHEAR, KA, BAES (2247)
BT A 3 ORI v Y R AT AR AR AL e AR, E 3R, B EDE (2257)
LR ENERIE S B N AT PROMETHEE [t FMEA J77  coeveeeer e
COBEAE, R, BB, mRak (2266)
AU T 38 TG A ML B A0 1 90 (U 2 A il % - e BES RV F (2277)
RN M S RS E e ERE, BFER, $F K, M, KR (2284)
%:‘F‘#:”/‘_aﬁ%%j[ﬂﬁ%%ﬂ[l;ﬁl/&ﬁ'ﬁ/f gﬁj}gg{’ 5‘(’]%3&, ;g‘%’ g{gu,;i (2291)
%T%%%QLEEBMWWﬁ&MﬁﬂTﬁﬁWﬁ“mmwwwww
B P X R E ) AR, ITARE, EEE, 'jﬂk Ak (2301)
FEA AL RGN AR PERE IR v HUIFHE, BF R, ¥ EFF (2312)
ey A I B T S R L S e k(I AT RIS B S VA e AWE, AR, %#& AAE# (2320)
FHT R R ) AFDX PN JI v vvever e TR 4R e (2327)

TN BB 32 a4 O R O e FRR, =M, ¥, AH, K5

-V -

(2335)



7671
7672
7673
7674
7675
7676

7677
7678
7679
7680
7681
7682
7683

7684
7685
7686
7687
7688

7689
7690

7691

7692

A F

5 (2345)
(2351)
(2364)
(2375)
(2385)

(2393)
(2403)
(2415)
(2423)
(2431)
(2438)
(2449)

(2456)
(2463)
(2470)
(2479)
(2487)

EERER

IEEMEMRKREFER2019 £FE 5 EF 128 (2F 322 1)
FT AN AR R R R R A T W F, P, Fiak, ‘ﬁ é@%
BT DCNN R4 4 CRF (1975 BUSR S BB e eeeeoee SRATME, SRF AR, 3REKHAT, 309
ST 2B S B I 0 3D ARBESAG T e Ry, TE#, ALK, N EH
QoE KBy VR MM A & NR AR 55 oo BRFE, mWRE, Y, IME, FaA
ﬁ?ﬁ?ﬂ%ﬁ)\ﬂ’]/@ﬁﬁ: ﬁ%hfﬂﬂ%ﬁﬂiﬂﬂﬂl%% P
- : HWRGR, s, TAEE, AT
B F BRSO F S B K B - ~mmmmm~%w,%%T,£ﬁ,%ﬁﬁ
— o T I S Y TR A RO B e SRATAR, R, FEOR, ERE
BT AL B G5 T R 2% AT A R AR AT SRy oeeeeeeeeeeee 23R, REF, RAFA
BET SRR B R L B A S B SIS I AR R RE R, BEH A
%?%%ﬁéfﬂﬁ’]i$iﬁkl§l%ﬁc% %}/z\q‘e, i%’
BT h G TC S 2% B e N A UG T B PR Al oo ee oo BRIRAY, R R, FE R
BT HTTP [ 3 N AR 1L 4 ) 3D A% ot 4 971t - -

- : BFH, AWE, BEL, REBHE, R, BEmn
ﬁ?qz}b}fﬁmgéﬁ:j\ﬁg%jt{ﬁﬂ— #5]#5, _7'%%9;1,'»_’ cg%
— AR NAS LR N A AT AR Ty i e RER, W, F, Bk
%?TﬁmmmxmA%mM%%ﬁmﬁ~mmmmmmm-&ﬁﬁ,ﬁﬂé,%%m

2 RUBE R BB HVRRAE 1) B 5 1) UG T R PP Ay v eveeeeeeees 20D, 3RIB, 2R

Eﬁf]ijﬂUQ%UEﬁ)\Pk (6] H1 5] 38 B 45 S IE FE 78 G AT v vreerreereeemee e e e e

(2495)
(2506)
(2514)

(2523)

CEFA, BRA, FE, RAM, KE, B4

5T S0 ) MO WU R BROT M oo RBRAE, R RGHR, T

lelﬁﬂLJZ;ﬂiégri¢?ﬁEﬁ}$ﬁ*ﬁﬁ};ﬁ e SRR B A
L At o T AR TR A SR I T YGETER LG ceeeee e

. B, RES, Kbk, 23R, k8

FETHR TR LSTM B SR PR TY eeeeevvemeeeeeeees RAL, BRJME, Q5 W, 2R

(2533)



7403

7404

7405

7406

7407

7408

7409

7410

7411

7412

7413

7414

7415

7416

7417

7418

7419

7420

7421

7422

7423

7424

7425

7426

7427

JOURNAL OF BEIJING UNIVERSITY

AERONAUTICS AND ASTRONAUTICS
2019 Vol.45 Total Contents
(Sum 311 ~ Sum 322)

Journal of Beijing University of Aeronautics and Astronautics 2019 Vol. 45 No. 1 (Sum 311)

Multi-objective network structure optimization method based on waypoint layout
- ZHENG Yukun, WANG Ying, LI Chao, QI Yao, LI Zhengxin (1)
Vibration isolation design method and experiment of aero-engine supporting structure
- HONG Jie, YANG Zhenchuan, WANG Yongfeng, MA Yanhong (10)
Joint stiffness loss and vibration characteristics of high-speed rotor
- HONG Jie, XU Xiru, SU Zhimin, MA Yanhong (18)
Terminal building short-term passenger flow forecast based on two-tier K-nearest neighbor algorithm
- XING Zhiwei, HE Chuan, LUO Qian, JIANG Xiangfeng, LIU Chang, CONG Wan (26)
Human motion end point prediction in human-robot collaboration
- CHEN Youdong, LIU Jialei, HU Lanxiao (35)
Experimental investigation on vacuum plume interaction of hydrogen/oxygen engines
- WU Jing, CAI Guobiao, HE Bijiao (44)
Energy efficient clustering routing protocol for wireless sensor networks
- LIU Wei, DU Jiahong, JIA Suling, PU Juhua (50)
Wind shear characteristics in near space and their impacts on air vehicle
- YANG Junfeng, XIAO Cunying, HU Xiong, CHENG Xuan (57)
An average moment-independent importance index and its rejection sampling method
- CHENG Lei, ZHANG Leigang, LEI Bao, LIANG Zudian, LIU Peng (66)
A conjugated heat transfer oriented modeling method of turbine blade computational domain model
- WANG Tian, XI Ping, HU Bifu, LI Jixing, SHI Xiaofei (74)
Nonlinear fitting method for torque-angle characteristic model of switched reluctance motor
- YE Wei, MA Qishuang, XU Ping, ZHANG Poming (83)
Spatial autoregressive model for compositional data
- HUANG Tingting, WANG Huiwen, SAPORTA Gilbert (93)
Deflection of multi-crack synchronous propagation in horizontal well
- CHEN Minwei, LI Min, CHEN Weimin (99)
Adjoint analysis of steady glide trajectory with disturbance motion for hypersonic vehicle
- HE Tailong, CHEN Wanchun, LIU Fang (109)
Test on permeability of phenolic composites under different pyrolysis temperatures
- WANG Liyan, CUI Zhanzhong, CHEN Weihua, WANG Kaishi, ZHOU Qichao, WANG Zhenfeng (123)
A new approach of cloud storage for industrial Internet
- MENG Xiangxi, ZHANG Ling, GUO Haoming, GUO Limin, XIA Qianchen, LYU Jianghua, MA Shilong (130)
Low-viscosity epoxy resin boramine-anhydride composite curing system
- XING Zhipeng, QIAO Yingjie, ZHANG Xiaohong, WANG Xiaodong (141)
Hypervelomty impact damage pledlctlon of stuffed Wh]pple shield based on Adaboost
. e e e e e e e e e e e - DING Wenzhe, LI Xinhong, YANG Hong (149)
Deep learning and optimization algorithm for high efficient searching and detection of aircraft targets in remote
sensing images
- GUO Lin, QIN Shiyin (159)
Micro-scaled biaxial loading test system based on multi-axis synchronous control
- XIONG Jingzhou, WAN Min, MENG Bao, ZHAO Yuechao, WU Xiangdong (174)
Angle deception effect of frequency diversity array on interferometer
- GE Jiaang, XIE Junwei, ZHANG Haowei, FENG Xiaoyu, ZHANG Jing (183)
Fatigue ddmdge analysis of 2D braided C/SiC composite plate
- CHEN Tianxiong, ZHANG Zheng, WANG Qizhi, LIN Huixing (192)
Heat dissipation characteristics of double-layer battery pack under coupling of air and fluid domains
- ZHAO Lei, ZHU Maotao, XU Xiaoming, HU Donghai, LI Renzheng (200)
S-wave spin singlet bottomonium decay to charm quark pair
- SUN Jiajia, ZHANG Yujie, XIONG Chang (212)
Visual localization technology of AGV based on global sparse map
LRI ETTRTPEPERIPRTD - ZHANG Haoyue, CHENG Xiaoqi, LIU Chang, SUN Junhua (218)

- X -



7428

7429

7430

7431

7432

7433

7434

7435

7436

7437

7438

7439

7440

7441

7442

7443

7444

7445

7446

7447

7448

7449

7450

7451

7452

7453

7454

7455

7456

A fu S 4R

Journal of Beijing University of Aeronautics and Astronautics 2019 Vol. 45 No. 2 (Sum 312)

Vibration response analysis of rotor system with initial thermal deformation
- MA Yanhong, LIU Haizhou, DENG Wangqun, YANG Hai, HONG Jie
Filtering algorithm of NFOV star sensor measurement delay
- QIAN Huaming, WANG Di, WU Yonghui, HUANG Zhikai
Elastic-liquid coupling in aerospace rigid-elastic-liquid coupling system
- LIANG Lifu, GUO Qingyong
Optimization of fuel heat management system for high-speed aircraft
- PANG Liping, ZOU Lingyu, A Rong, YANG Xiaodong, FAN Jun
BDS/GPS integrated navigation satellite selection algorithm based on chaos particle swarm optimization
- WANG Ershen, JIA Chaoying, QU Pingping, HUANG Yufeng, PANG Tao, BIE Yuxia, Jiang Yi
Optimized design method of aero-engine rotor structure layout
- LI Chao, JIN Fuyi, ZHANG Weihao
A filter based modeling method of RVE for short fiber reinforced composite
- LIU Fengrui, PIAN Rong, ZHAO Libin, ZHANG Jianyu
A new moment-independent importance measure analysis method and its efficient algorithm
- GONG Xiangrui, LYU Zhenzhou, SUN Tianyu, ZHANG Leilei, FENG Lei
State/parameter moving horizon estimation for elastic hypersonic vehicles
- CHEN Erkang, JING Wuxing, GAO Changsheng
Optimal design for digital phase-locked demodulator
- LI Yong, LIU Ze, ZHAO Pengfei, HUO Jiwei, LIN Yang
Foggy image enhancement technology based on improved Retinex algorithm
- ZHANG Chi, TAN Nanlin, LI Xiang, LI Guozheng, SU Shugqiang
Soft landing stability of lander in mode of shutdown at touchdown
- DONG Yang, WANG Chunjie, WU Hongyu, DING Zongmao, MAN Jianfeng
An adaptlve backoff algorlthm for FANETSs based on multiple priority
: : - LIU Weilun, ZHANG Hengyang, ZHENG Bo, GAO Weiting
SoC collaborative acceleration design method for image scaling algorithm
- WANG Peng, CAO Yunfeng, XU Lei, DING Meng, ZHANG Zhouyu, QU Jinqiu
Helicopter forward looking alert method for low-altitude flight based on terrain matching
- ZHANG Shuoyan, LU Yang
Cooperative area search algorithm for UAV swarm in unknown environment
- HOU Yueqi, LIANG Xiaolong, HE Lyulong, LIU Liu
Visual guidance algorithm design for autonomous landing based on two points in space
- WEI Xianghui, TANG Chaoying, WANG Biao
A new simulation method of non-Gaussian random vibration signal
- XIA Jing, YUAN Hongjie, XU Ruyuan
Structural reliability algorithm based on improved dynamic Kriging model
- WEI Juan, ZHANG Jianguo, QIU Tao
Experimental research and statistical analysis of fracture failure for interconnected structures in electronic chips
- CHEN Yaojun, JING Bo, HU Jiaxing, SHENG Zengjin, ZHANG Yulin
A robust coordinated controlmethod for hovering of electromagnetic spacecraft formation
- ZHANG Yabo, SHI Peng, ZHANG Hao, ZHAO Yushan
Semi-codeless based P (Y) code autocorrelation GNSS-R sea surface altimetry method
- FAN Mengwen, ZHANG Bo, WANG Feng
Packet scheduling algorithm for integrated unicast and multicast traffic based on reducing HoL. blocking
e - YUAN Long, XIONG Qingxu, XIAO Han
Hypersonic reentry gliding target tracklng based on AVSIMM algorithm
.- . . - XIAO Chuhan, LI Jiong, LEI Humin, WANG Huaji
An improved car—[ollowing model considering effect of pedestrians of adJacenl lane on traffic flow
- LI Honggang, Gaohaer - DAWULI, WANG Shuai, YU Guizhen, WANG Pengcheng

Journal of Beijing University of Aeronautics and Astronautics 2019 Vol. 45 No. 3 (Sum 313)

Air combat maneuver decision-making based on improved symbiotic organisms search algorithm
- GAO Yangyang, YU Minjian, HAN Qisong, DONG Xiaojie
Robust design method for mechanical characteristics of power turbine rotor structural system
- HONG Jie, SHEN Yupeng, WANG Yongfeng, MA Yanhong
Shear property analysis of laser welding stiffened panel with cover
- HUI Li, CHEN Xiaowei, ZHOU Song, YANG Wenjun, WANG Lei
Design and analysis of a novel parallel mechanism with closed-loop limbs

- FANG Hairong, WANG Li, ZHANG Haiqiang, YANG Hui

(227)
(234)
(243)
(252)
(259)
(266)
(277)
(283)
(291)
(299)
(309)
(317)
(325)
(333)
(340)
(347)
(357)
(366)
(373)
(381)
(388)
(398)
(405)
(413)

(422)

(429)
(437)
(446)

(454)

-X -



7457

7458

7459

7460

7461

7462

7463

7464

7465

7466

7467

7468

7469

7470

7471

7472

7473

7474

7475

7476

7477

7478

7479

7480

7481

7482

7483

7484

7485

7486

A A5
I
- PANG Zhifeng, ZHANG Huili, SHI Baoli (464 )
Influence of excitation and transition rates on ultraviolet radiation of thermal nonequilibrium nitrogen
- WU Jie, YU Xilong, DUAN Ran, ZHU Xijuan, LI Xia, MA Jing (472)
Fatigue fracture lifetime prediction for gold bonding wires of high-power LED under cyclically electrical loading
- FAN Jiajie, LI Lei, QIAN Cheng, HU Aihua, FAN Xuejun, ZHANG Guoqi (478)
GNSS-IR soil moisture inversion method based on GA-SVM
- SUN Bo, LIANG Yong, HAN Mutian, YANG Lei, JING Lili, YU Yongqing (486)
Influence of forward acceleration on hemodynamic characteristics of carotid arteries: A numerical simulation
- LIU Yan, SUN Angiang (493)
Analysis and prediction of neck injury of pilots during carrier aircraft arrest deck-landing
- BAO Jiayi, WANG Xingwei, ZHOU Qianxiang, SHEN Yuhong, LI Chenming, LIU Huawei (499)
Method for calculating firing data of guided rocket launcher based on surrogate model
- ZHAO Qiang, TANG Qizhong, HAN Junli, YANG Ming, CHEN Zhihua (508)
Integrated design method of six-phase fault-tolerant permanent magnet in-wheel motor based on multi-physics fields
- GUO Si, GUO Hong, XU Jinquan (520)

Image denoising model based on ¢ directional total variation

Small fault detection method for actuator of satellite attitude control system
- LI Lei, GAO Yongming, WU Zhihuan, ZHANG Xuebo (529)
Robust adaptive control for morphing aircraft based on switching system
- LIANG Xiaohui, WANG Qing, DONG Chaoyang (538)
Identification of flight dynamics models of a small-scale unmanned helicopter in hover condition
- WU Meiliwen, CHEN Ming, WANG Fang (546)
Teardrop hovering configuration control strategy based on piecewise constant thrust
- BAI Shengzhou, WANG Huijiang, HAN Chao, ZHANG Sihang (560)
Aircraft taxiway traffic flow characteristic simulation at large airport
- XUE Qingwen, LU Jian, JIANG Yu (567)
Slow and small target CFAR detection of polarimetric along-track interferometric SAR using coherence optimization
- ZHANG Peng, ZHANG Jiafeng, LIU Tao (575)
Thermal design and optimization of narrow linewidth semiconductor lasers
- LIU Sizhe, QUAN Wei, ZHAI Yueyang (588)
Target tracking control algorithm based on approximate dynamic programming
- LI Huifeng, YI Wenfeng, CHENG Xiaoming (597)
Reconfigurable design method of flight control law under icing conditions
- WANG Liangyu, XU Haojun, LI Yinghui, LI Zhe (606)
Novel second-order sliding mode control based 3D guidance law with impact angle constraints
- SHI Shaokun, ZHAO Jiufen, CHONG Yang, YANG Qisong, YOU Hao (614)
High-resolution unsteady turbulence simulation of an X-51A-like aircraft
- YU Huafeng, LIU Hongkang, CHEN Shusheng, YAN Chao (624)
Tensile performance of countersunk bolted composite/metal joints with sleeve
- CHEN Kun, SHU Maosheng, HU Renwei, GUO Xin, CHENG Yujia, CHENG Xiaoquan (633)

Journal of Beijing University of Aeronautics and Astronautics 2019 Vol. 45 No. 4 (Sum 314)

Constant-force curved-surface-tracking with robotic manipulator based on adaptive iterative algorithm
- LI Lin, XIAO Jiadong, ZHANG Tie, XIAO Meng (641)
Design of prescribed performance backstepping control method for hypersonic flight vehicles
- LI Xiaobing, ZHAO Siyuan, BU Xiangwei, HE Yangguang (650)
Analysis of factors affecting catapult take-off of carrier aircraft and design of lateral control law
- WU Wenhai, SONG Liting, ZHANG Yang, WANG Jie, GAO Li (662)
Unsteady flow characteristics of dorsal inlet under low-energy inflow
- LIU Zhimin, YAN Panpan, ZHANG Qunfeng, LI Xingzuo, SUN Chao (672)
Dynamic real-time star map simulation based on convolution surface
- YAN Jinyun, LIU Hui, ZHAO Weiqiang, JIANG Jie (681)
Non-cooperative UAV target recognition in low-altitude airspace based on motion model
- CHEN Weishi, LIU Jia, CHEN Xiaolong, LI Jing (687)
Sum frequency nonlinear effects of micro-crack orientation and ultrasound in metallic materials
- YANG Bin, SHI Kaiyuan, YUAN Tingbi, XIAO Deming, WANG Kan, LI Zhenhai (695)
Nonlinear stability region determination and safety manipulation strategies for icing aircraft
- ZHOU Chi, LI Yinghui, ZHENG Wuji, WU Pengwei, DONG Zehong (705)
Computation method on motional reliability of mechanism under mixed parameters with fuzziness and randomness
- YOU Lingfei, ZHANG Jianguo, ZHAI Hao, LI Qiao (714)
Air-to-air missile launchable area based on target escape maneuver estimation

- WANG Jie, DING Dali, XU Ming, HAN Bo, LEI Lei (722)

S XTI -



7487

7488

7489

7490

7491

7492

7493

7494

7495

7496

7497

7498

7499

7500

7501

7502

7503

7504

7505

7506

7507

7508

7509

7510

7511

7512

7513

7514

7515

7516

A A5
Analysis and optimization of t ture field uniformity of prot h fi
nalysis and optimization of temperature field uniformity of proton exchange furnace
- FU Na, ZHANG Xi
Scaling method of aeroelastic model considering geometric nonlinearity
- CHAI Rui, TAN Shengang, HUANG Guoning
An approach for similarity discrimination on landing gear load spectrum
- YAN Canlin, HE Xiaofan, LI Yuhai
Fault dlagn051s for SHA/EMA redundant system based on bond graph model
ERRTRTIRRTRITRTIE - LIU Hongfei, YU Liming, ZHANG Zhu, YAN Xudong, HAN Xudong
Robust Capon beamforming based on frequency diverse array
- FENG Xiaoyu, XIE Junwei, GE Jiaang, ZHANG Jing, WANG Bo
Correlation analysis model of dynamic and static modulus for subgrade with taxiing aircraft
- LIU Xiaolan, ZHANG Xianmin, DONG Qian
Discussion on correlation between wind tunnel test and flight of Mars reentry vehicle
- LIU Fangbin, YUAN Junya
Network program vulnerability detection technology based on program modeling
- DENG Zhaokun, LU Yuliang, HUANG Zhao, HUANG Hui, ZHU Kailong
Low-complexity fast SIFT feature extraction based on FPGA
- JIANG Xiaoming, LIU Qiang
Automatic recognition and extraction algorithm for basic features of aircraft sheet metal parts
- TANG Zhihong, ZHENG Guolei, ZHENG Yiwei
Mixed-grain parity-code-based fault detection method against fault injection
- WANG Peijing, LIU Qiang
The earth’ s albedo correction of photodiodes and satellite attitude estimation
- CHU Lixiang, FAN Qiaoyun
Mission reliability allocation method considering multiple factors for repairable systems
- LIU Zhaoxia, SUN Yufeng, XUAN Jie, XU Zhihong, ZHAO Guangyan
Laser frequency stabilization transmission method based on an F-P cavity

- LI Xinyi, LI Xiufei, QUAN Wei
Journal of Beijing University of Aeronautics and Astronautics 2019 Vol. 45 No. 5 (Sum 315)

Bearing dynamic load model and optimal design of complex rotor system
- HONG Jie, LI Tianrang, NI Yaoyu, LYU Chunguang, MA Yanhong
Robust design method for dynamic properties of high-speed flexible rotor systems
- HONG Jie, YANG Zhefu, LYU Chunguang, MA Yanhong
Conflict detection and resolution in scenario of military aircraft flow passing through civil aviation route
- WU Minggong, JIANG Xurui, WEN Xiangxi, CHEN Bin
An efficient method for adaptive segmentation of oil wear debris image
- REN Song, XU Xueru, ZHAO Yunfeng, WANG Xiaoshu
Vibration response analytical solutions of cantilever beam with tip mass and spring constraints
- MA Binjie, ZHOU Shutao, JIA Liang, HOU Chuantao, RONG Kelin
Simulation and experimental study of mechanically pumped two-phase loop for CCD
- ZHAO Zhenming, MENG Qingliang, ZHANG Huandong, ZHAO Hui
Matrix decomposition based control for space tether system with incomplete state feedback
- WANG Changqing, FU Lichun, ZABOLOTNOV Yuriy, LI Aijun
Fine alignment method for rotary strapdown inertial navigation system based on augmented state
- YE Wen, ZHAI Fengguang, CAI Chenguang, LI Jianli
Evolutionary generation of test data for EFSM based on irrelevant variable separation
- PAN Xiong, HAO Shuai, YUAN Zhengguo, SONG Ningfang
A step—(:ompensation optimization method for modular reconfigurable airfoil
- LUO Lilong, WANG Likai, NIE Xiaohua
Three-dimensional opllmal palh plannmg for hlgh altitude solar-powered UAV
R AR - WANG Shaoqi, MA Dongli, YANG Muqing, ZHANG Liang
Foggy image enhancement based on multi-block coordinated single-scale Retinex
- GAO Yuanyuan, HU Haimiao
Equivalent fault injection method based on FFS failure behavior model
- QIU Wenhao, HUANG Kaoli, LIAN Guangyao, ZHANG Xishan
Dynamic compression measurement identification algorithm of LPV model
- QIU Peng, LI Mingqian, YAO Xuri, ZHAI Guangjie, WANG Xueyan
Performance of a passive heat sink using stearic acid based composite as phase change material
- ZHAO Liang, XING Yuming, LIU Xin, LUO Yegang, RUI Zhoufeng
Optimal design of multi-coil system for generating uniform magnetic field based on intelligent optimization
algorithm and finite element method
- LYU Zhifeng, ZHANG Jinsheng, WANG Shicheng, ZHAO Xin, LI Ting

(735)
(743)
(752)
(760)
(769)
(778)
(787)
(796)
(804)
(811)
(821)
(827)
(834)

(841)

(847)
(855)
(863)
(873)
(883)
(893)
(902)
(912)
(919)
(930)
(936)
(944)
(952)
(961)

(970)

(980)

ST -



7517

7518

7519

7520

7521

7522

7523

7524

7525

7526

7527

7528

7529

7530

7531

7532

7533

7534

7535

7536

7537

7538

7539

7540

7541

7542

7543

7544

7545

7546

Effect of air-inlet structures on combustion and flow field of inner wall in secondary combu ber of

solid rocket ramjet

- WANG Jinjin, ZHA Bailin, ZHANG Wei, HUI Zhe, SU Qingdong, HE Qi (989)

Modeling and experimental study of hydraulic damping isolator for satellite micro-vibration isolating

- LIU Qiaobin, SHI Wenku, KE Jun, CHEN Zhiyong, CAO Fei, MIN Haitao (999)

Trajectory control of aerostat based on prediction of stratospheric wind field
- LI Kui, DENG Xiaolong, YANG Xixiang, HOU Zhongxi
Key composition of aviation alternative fuel on ignition performance at low temperature
- ZANG Xuejing, ZHOU Guanyu, YANG Xiaoyi
Dynamic modal analysis of circular-arc airfoil transonic flow
- HU Wanlin, YU Jian, LIU Hongkang, YAN Chao
Ice shape prediction method of aero-icing based on reduced order model
- LIU Teng, LI Dong, HUANG Ranran, ZHANG Zhenhui
Design method of civil aircraft functional architecture based on MBSE
- MEI Qian, HUANG Dan, LU Yi
A biometric verification based authentication scheme using Chebyshev chaotic mapping
- DONG Xiaolu, LI Meihong, DU Ye, WU Qianqgian

Journal of Beijing University of Aeronautics and Astronautics 2019 Vol. 45 No. 6 (Sum 316)

Adaptive nonsingular fast terminal sliding mode guidance law with fixed-time convergence
- ZHAO Guorong, LI Xiaobao, LIU Shuai, HAN Xu
Classification of key influence factors for failure of turbo supercharged piston aeroengine
- BAO Mengyao, DING Shuiting, LI Guo
UKF estimation method incorporating Gaussian process regression
- YE Wen, CAI Chenguang, YANG Ping, LI Jianli
Influence of ice accretion on leading edge of wings on stability and controllability of large aircraft
- WEI Yang, XU Haojun, XUE Yuan, LI Zhe, ZHANG Jiuxing
Influence of circumferential positioning error of an hourglass worm wheel hob on land width
- RUI Chengjie, LI Haitao, YANG Jie, LONG Xinjiani, TAI Jianjian, DING Ning
Commercial aircraft engine post-repairing performance prediction based on fusion of multisource data
- TAN Zhixue, ZHONG Shisheng, LIN Lin
Precision of crack moment-tensor inversion in porous media using finite element method
- KONG Yue, LI Min, CHEN Weimin
Equivalent thermal analysis and optimization method for three-dimensional lattice structure
- DENG Haoyu, WANG Chunjie
Analysis and optimization on compound PWM control strategy of high-speed on/off valve
- GAO Qiang, ZHU Yuchuan, LUO Zhang, CHEN Xiaoming
Single-event-transient pulse width characteristics of 130 nm bulk silicon inverter chain
- LI Sai, CHEN Rui, HAN Jianwei
2UPR-RRU parallel mechanism and its kinematic analysis
R L - CHEN Miao, ZHANG Qing, GE Yunfei, QIN Xianrong, SUN Yuantao
Degradatlon sybtem rehablhty :lncllyblb of EWIS based on UGF-GO methodology
e . e - CAO Hui, DUAN Fuhai, JIANG Xiuhong
Hybrid laminar flow optimization design from energy view
- SHI Yayun, GUO Bin, LIU Qian, BAI Junqiang, YANG Tihao, LU Lei
Cycle-by-cycle accumulation algorithm for predicting fatigue lives of double-lap and double-lug joints
. - CHEN Di, LI Yu, ZHANG Yibo, SONG Yinggang, XIONG Junjiang
Combination analysis of susceptibility influencing factors of stealth aircraft
- HAN Xinmin, SHANG Bolin, XU Haojun, LIU Songbin, YANG Zixin
Acquisition and analysis of aluminum alloy property in thermal environment based on biaxial tension
- FANG Taotao, LI Xiaoxing, XIAO Rui
Liquid morphology at edge of vertical rotating disc
TAN Wenlong, FAN Weijun, SHI Qiang, XU Hanqing, ZHANG Rongchun
Experimental study on a liquid nitrogen temperature region loop heat pipe with flat evaporator
- ZHANG Chang, XIE Rongjian, ZHANG Tian, LU Depu, WU Yinong, HONG Fangjun
Optimal-design and exploration for non-motor vehicle system in urban center
- ZHANG Jun, ZHENG Nan, HUANG Chongxuan
Multi-sensor measurement based position and pose adjustment method for automatic docking of spacecraft cabins
- CHEN Guanyu, CHENG Qunlin, ZHANG Jieyu, HONG Haibo, HE Jun
Model predictive control based on ADMM for aero-engine
- SHAN Ruibin, LI Qiuhong, HE Fenglin, FENG Hailong, GUAN Tingjun
Soil moisture inversion method based on GNSS-IR dual frequency data fusion
- JING Lili, YANG Lei, HAN Moutian, HONG Xuebao, SUN Bo, LIANG Yong

(1008)
(1019)
(1026)
(1033)
(1042)

(1052)

(1059)
(1071)
(1081)
(1088)
(1096)
(1106)
(1114)
(1122)
(1129)
(1137)
(1145)
(1153)
(1162)
(1175)
(1185)
(1195)
(1203)
(1211)
(1218)
(1232)
(1240)

(1248)



7547

7548

7549

7550

7551

7552

7553

7554

7555

7556

7557

7558

7559

7560

7561

7562

7563

7564

7565

7566

7567

7568

7569

7570

7571

7572

7573

7574

7575

A A5
Dynamics modeling and simulation of UAV parachut based on K i 5
ynamics modeling and simulation o parachute recovery based on Kane equation
- WU Han, WANG Zhengping, ZHOU Zhou, WANG Rui (1256)
Design of a new path-sharing true-time-delay beamformer architecture
- DANG Yanjie, LIANG Yu, ZHANG Wei (1266)

Journal of Beijing University of Aeronautics and Astronautics 2019 Vol. 45 No. 7 (Sum 317)

Micro-vibration mechanism and simulation of momentum wheel
- MA Yanhong, LIU Shanshan, WANG Hong, HONG Jie (1273)
Synchronous braking control of travel trailer based on hook force model
- XU Xing, MI Jie, WEN Chuyue, WANG Feng, MA Shidian, TAO Tao (1283)
Flight collision resolution and recovery strategy based on velocity obstacle method
- WANG Zekun, WU Minggong, WEN Xiangxi, JIANG Xurui, GAO Yangyang (1294)
Three-dimensional Bayes network testability verification model for complex systems
- SHI Xianjun, WANG Kang, XIAO Zhicai, LONG Yufeng, CHEN Yao (1303)
Fatigue analysis and life prediction method for cylinder block of aviation piston pump
- WANG Yan, WANG Xiaoqing, GUO Shengrong, LU Yueliang, LIU Sheng (1314)
EFIT simulation of 2D ultrasonic sound field based on CUDA
- SONG Bo, LI Wei, LIAN Guoxuan (1322)
Space anomaly events detection approach based on generative adversarial nets
- ZHANG Keming, CAI Yuanwen, REN Yuan (1329)
Dynamic characteristics analysis method of complex systems based on nonlinear mode
- HUANG Xingrong, LIU Jiuzhou, LI Lin (1337)
Real-time regional path decision method in cooperative vehicle infrastructure system
- WANG Pangwei, DENG Hui, YU Hongbin, LI Zhenhua, WANG Li (1349)
Drive-control modes of six-phase PMSM
- KUANG Xiaolin, XU Jinquan, HUANG Chunrong, LI Jiake, GUO Hong (1361)
An improved KELM based online condition prediction method
- ZHU Min, XU Aigiang, CHEN Qiangqiang, LI Ruifeng (1370)
Sensor arrangement in moment-tensor inversion for cracks
- KONG Yue, LI Min, CHEN Weimin (1380)
Guidance law based on fast adaptive super-twisting algorithm
- LIU Chang, YANG Suochang, WANG Liandong, ZHANG Kuanqgiao (1388)
A method of multi-level manufacturing service modeling and combinatorial optimal-selection
- DING Tao, YAN Guangrong, LEI Yi, XU Xiangyu (1398)
Simulation of GNSS CV %1gnal based on channel multiplexing method
TR ICRTTEPLRTPRPIRD - LI Bowen, YU Baoguo, ZHANG Bo, HAN Hua, SONG Wei, WU Di (1406)
Simulation of plume diversion aerodynamic effect for take-off from celestial bodies outside the Earth
- SU Yang, CAI Guobiao, SHU Yan, YE Qing, ZHANG Mingxing, HE Bijiao (1415)
Attitude quaternion continuous self-calibration model of hybrid inertial navigation system
- WANG Qi, WANG Lixin, ZHOU Xiaogang, SHEN Qiang (1424)
Maneuvering group target tracking algorithm with adaptive correlation gate
- DU Mingyang, BI Daping, PAN Jifei, WANG Yuanbo (1435)
Tracking control for a class of nonlinear systems in feedback form
- YU Jianghang, XU Jun, HUANG Yuke (1444)
Influence analysis and suppression of random error on cavity transient heat transfer test
- DING Shuiting, DENG Changchun, QIU Tian, LI Jianghan, SHAN Xiaoming, HE Yihong (1451)
Translation compensation and resolution of ballistic target with precession
- HAN Lixun, TIAN Bo, FENG Cungian, HE Sisan (1459)
An on-demand data transmission mechanism for LEO remote sensing satellite
- BI Mengge, XU Weilin, HOU Ronghui (1467)
Dynamic analysis on cement concrete pavement with initial cracks under impact loading
. - CHEN Yang, TONG Zhaoxia, FENG Jinyan, GAO Zhengguo (1474)
Full life cycle assessment of CNG/gasoline bi-fuel vehicle in China
e e e e e e e et e e s e e et e e et e e e eea e - HU Shouxin, LI Xinghu (1481)

Journal of Beijing University of Aeronautics and Astronautics 2019 Vol. 45 No. 8 (Sum 318)

Improved capacitance imaging biconjugate gradient image reconstruction algorithm
- MA Min, FAN Guangyong, SUN Ying (1489)
Experiment on thermodynamic characteristics of parallel mini-channel tube’ dryout
- LI Hongwei, WANG Yacheng, HONG Wenpeng, SUN Bin (1495)
Experimental study on erosion-corrosion of 304 stainless steel under two-phase flow condition
- ZHAO Yanlin, YANG Shaoshuai, YAO Jun (1504)



7576

7577

7578

7579

7580

7581

7582

7583

7584

7585

7586

7587

7588

7589

7590

7591

7592

7593

7594

7595

7596

7597

7598

7599

7600

7601

7602

7603

7604

7605

A A5
Expert tation flow in critical cavitation condition of water-jet propulsi
xperiment on cavitation tlow in critical cavitation condition ol water-jet propulsion pump
- LONG Yun, FENG Chao, WANG Luyi, WANG Dezhong, CAI Youlin, ZHU Rongsheng (1512)
Adaptability of high-frequency response characteristic model for micro probe-transducer system
- DING Hongbing, LI Yiming, LI Jinxia, WANG Chao (1519)
Attachment behavior of falling spherical plastic particle on static bubbles in water medium
- CHEN Luyang, SUN Zhiqgiang (1529)
Oil-water two-phase flow velocity measurement based on ultrasonic Doppler and conductance ring
- LIU Weiling, TAN Chao, DONG Feng (1536)
Modularization design of vacuum thermal test frock for space optical remote sensor
- ZHOU Zexin, SUN Zhiqgiang, XU Bing, HONG Yang (1544)
Point spread function of microscopic light field imaging based on wave optics
- GU Mengtao, SONG Xianglei, ZHANG Biao, TANG Zhiyong, XU Chuanlong (1552)
Non-uniform flow characteristics of direct-connected fuel slinger
- YE Yulong, JIN Jie, LIU Rui, GAO Xiang, WANG Fang (1560)
Collision and attachment behavior between rising bubble and plastic plate in pure water
- NIE Donggiang, HUANG Xuezhang, SUN Zhigiang (1569)
Experimental study on mass flow measurement of solid particles using electrostatic sensors
- WU Shitong, YAN Yong, QIAN Xiangchen (1575)
Formation mechanism of Faraday wave on thin liquid film excited by ultrasonic vibration
- GAO Guofu, LI Kang, LI Yu, XIANG Daohui, ZHAO Bo (1582)
Design and finite element optimization analyses of accessory ultrasonic vibration working table
- WANG Yan, LIN Bin, DONGYE Guangheng, DONG Yinghuai, ZHAO Jingnan, ZHANG Xiaofeng (1589)
Simulation and experimental study on ultrasonic vibration drilling process characteristics of titanium alloy
- ZHAO Ganlin, FENG Pingfa, ZHANG Jianfu (1597)
Mechanism and experiment of high-speed ultrasonic elliptical vibration milling of thin-walled titanium alloy parts
- ZHANG Mingliang, ZHANG Deyuan, LIU Jiajia, GAO Ze, HAN Xiong (1606)
Defect suppression mechanism and experimental study on rotary ultrasonic-assisted drilling of CFRP
- SHAO Zhenyu, JIANG Xinggang, ZHANG Deyuan, GENG Daxi, LI Shaomin, LIU Dapeng (1613)
Design of 10 kN ultrasonic-assisted plastic forming press machine and experiment
- LEI Yulan, HAN Guangchao, SHENG Chaojie, ZHANG Zhaochen (1622)
Design and application of compound conical horn with cylinder at big end
seeseeee JIN Tao, HU Xiaoping, YU Baohua (1630)
Optimal design for magnetic circuit in giant magnetostrictive ultrasonic transducer
- LIU Qiang, LI Pengyang, XU Guangyao, WANG Quandai, YANG Mingshun (1639)
Ensemble clustering algorithm based on rapid simulated annealing
- LI Hong, ZHANG Zhibin (1646)
Star spot motion trajectory modeling and error evaluation under large angular velocity
- HE Yiyang, WANG Hongli, FENG Lei, YOU Sihai, CHEN Zhikan (1653)
Comparison of determining methods and constraint schemes for geometric stability in truss topology optimization
- HAO Baoxin, ZHOU Zhicheng, QU Guangji, LI Dongze (1663)
Management method for multiple sensors’ recognizing and tracking multiple targets cooperatively
- PANG Ce, SHAN Ganlin, DUAN Xiusheng (1674)
Experiment on gas film cooling efficiency in environment of deposition

- YANG Xiaojun, YU Tianhao, CUI Mohan, LIU Zhigang (1681)
Journal of Beijing University of Aeronautics and Astronautics 2019 Vol. 45 No. 9 (Sum 319)

Positioning technology based on IRIDIUM signals of opportunity
weevevveceneee QIN Honglei, TAN Zizhong, CONG Li, ZHAO Chao (1691)
Non-orthogonal multiple-relaxation-time lattice Boltzmann method for numerical simulation of thermal coupling
with porous square cavity flow containing internal heat source
- ZHANG Ying, HUANG Yichen, CHEN Yue, MA Ming, LI Peisheng, WANG Zhaotai (1700)
Design of ascent trajectory of space vehicle in mobile launch condition
- XIAN Yong, REN Leliang, GUO Weilin, ZHANG Dagqiao, LI Bing (1713)
TC4 shot peening simulation and experiment
- WANG Yanzhong, LI Fei, CHEN Yanyan, ZHANG Yaping, WU Zegang, WANG Cheng (1723)
Influential factors analysis of electric vehicle charging behavior based on trip chain
- YU Haiyang, ZHANG Lu, REN Yilong (1732)
RVD flight mission planning and scheduling method based on finite state machine
- YANG Sheng, WANG Xinzhe, LI Meng (1741)
Two-stage programming model for time slot allocation problem under uncertain capacity
ceeeeeeees QI Yao, WANG Ying, LIANG Ying, YAO Di (1747)
Medical low-dose CT image denoising based on variable order variational model
- WANG Na, ZHANG Quan, LIU Yi, JIA Lina, GUI Zhiguo (1757)

S -



7606

7607

7608

7609

7610

7611

7612

7613

7614

7615

7616

7617

7618

7619

7620

7621

7622

7623

7624

7625

7626

7627

7628

7629

7630

7631

7632

7633

7634

7635

AT 4R
g
- YANG Hong, ZHANG Yasheng, YIN Canbin
Parameter suitability envelope for safety bolter of a carrier-based aircraft
- LIN Jiaming, WU Guanghui, WANG Lixin, LIU Hailiang, WANG Yun
Norm differential game guidance law for active defense aircraft
- GUO Zhigiang, SUN Qilong, ZHOU Shaolei, YAN Shi
Initial velocity and influence factors of tank explosion fragments
- ZHAO Beilei, ZHAO Jiguang, CUI Cunyan, WANG Yan, SUN Wuhua
Comparison between EM algorithm and dynamical clustering algorithm for Dirichlet mixture samples
CETORTTRIE SRITETTRL EETTRTTRID - XIA Bang, EMILION Richard, WANG Huiwen
ngh order LADRC based robust coordinated decouphng control for V/STOL aircraft in hover/translation mode
. e e e e e e e e e e e . - GAO Yang, WU Wenhai, JI Shaokang, ZHENG Yi
High-precision GPS code phase measurement method based on phase stripe
- FU Shengyou, WANG Zhaorui, JIN Shengzhen, Al Guoxiang
Gradual fault diagnosis for electromechanical actuator based on DWNN
- WANG Jian, WANG Xinmin, XIE Rong, CAO Yuyan, LI Ting
A new conflict evidence decision method and its application

ISAR imaging and contour feature extraction of space targets

- ZHAO Jing, GUAN Xin, LIU Haiqgiao
Light field all-in-focus image fusion based on wavelet domain sharpness evaluation
- XIE Yingxian, WU Yingchun, WANG Yumei, ZHAO Xianling, WANG Anhong
SNR estimation algorlthm for UAV data link based on deep learning
. e - SUN Yuhang, ZENG Guoqi, LIU Chunhui, ZHANG Duona
Research and application of residual triplet network based on deep convolution
- LI Zhengze, YANG Xiaoyuan, ZHU Ridong, WANG Jingkai
A navigation filtering algorithm considering GPS signal interruption
- HE Kanghui, DONG Chaoyang, WANG Qing
Motion characteristics of soft bionic tongue based on multi-directional pneumatic actuator
- DONG Hu, LIN Miao, GU Sucheng, CAO Yi, LI Wei
Time-triggered communication scheduling method based on reinforcement learning
- LI Haoruo, HE Feng, ZHENG Zhong, LI Ershuai, XIONG Huagang
Coupling vibration characteristics analysis of shared support-rotors system

« ZHANG Jian, ZHANG Dayi, WANG Yongfeng, MA Yanhong, HONG Jie
Journal of Beijing University of Aeronautics and Astronautics 2019 Vol. 45 No. 10 (Sum 320)

Research progress of aerothermoelasticity of air-breathing hypersonic vehicles
- YANG Chao, ZHAO Huangda, WU Zhigang
Effect of solar radiation on thermal comfort in civil aircraft cabin
- PANG Liping, LI Heng, WANG Tianbo, FAN Jun, ZOU Lingyu
In-situ forming of lunar regolith simulant via selective laser melting
- LI Wen, XU Kening, HUANG Yong, HU Wenying, WANG Daokuan, YAO Siqi
Structured simulation platform architecture for fighter cloud operations
- TIAN Yongliang, WANG Yongqing, XIONG Peisen, GUO Yu, WU Zhe
Rough surface target and jamming signal recognition of FM fuze
- HAO Xinhong, DU Hanyu, CHEN Qile
A method for expanding workspace of electromagnetic tracking system
- ZHENG Lifang, WAN Yuanyu, GUAN Shaoya, SUN Kai, MENG Cai, JIA Jia
A visual localization method based on encoder-decoder dual-stream CNN
- JIA Ruiming, LIU Shengjie, LI Jintao, WANG Yunhao, PAN Haixia
EST image reconstruction based on primal dual interior point algorithm
- XUE Qian, LIU Jing, MA Min, WANG Huaxiang
Rapid calibration method of MEMS accelerometer based on adaptive GA
- GAO Shuang, ZHANG Ruoyu
Variable selection in regression models including functional data predictors
- LIU Kesheng, WANG Siyang
Design of liquid rocket engine fault diagnosis device and its HIL verification
- ZHAO Wanli, GUO Yingqing, YANG Jing, XUE Wei, WU Xiaoping
Supervised clustering of variables based on Gram-Schmidt transformation
- LIU Ruiping, WANG Huiwen, WANG Shanshan
Detection and localization of concealed forbidden objects on human body based on complementary advantages of
PMMWI and VI
- ZHAO Guo, QIN Shiyin
Explicit assembly algorithm of unstructured overset grid

- XUAN Chuanwei, HAN Jinglong

(1765)
(1777)
(1787)
(1797)
(1805)
(1812)
(1824)
(1831)
(1838)
(1848)
(1855)
(1864)
(1874)
(1882)
(1894)

(1902)

(1911)
(1924)
(1931)
(1938)
(1946)
(1956)
(1965)
(1973)
(1982)
(1990)
(1995)

(2003)

(2011)

(2026)

<X -



7636

7637

7638

7639

7640

7641

7642

7643

7644

7645

7646

7647

7648

7649

7650

7651

7652

7653

7654

7655

7656

7657

7658

7659

7660

7661

7662

7663

7664

7665

A A5
Boiling characteristics of array jet impi t with various pin-finned surf 5
oiling characteristics of array jet impingement with various pin-finned surfaces
- ZHANG Tian, ZHANG Chang, XIE Rongjian, DONG Deping (2035)
A shifter look-up table te(’hmque based on HXDSP
. - YE Hong, GU Naijie, LIN Chuanwen, ZHANG Xiaoci, CHEN Rui (2044 )
Positioning system construction and scheme based on ground base station
- GENG Ke, HUANG Zhigang, SU Yu, SHI Peichen, GAO Qiang, XIONG Huagang (2051)
Effect of strake and canard on aerodynamic characteristics of forward-swept wing and back-swept wing
- ZHANG Dong, CHEN Yong, HU Mengquan, FU Xiangheng (2058)
Small-scale periodic state Duffing oscillator FMCW fuze signal detection at ultra-low SNR
- ZHU Zhigiang, HOU Jian, YAN Xiaopeng, LI Ping, HAO Xinhong (2069)
A method for range reference atmospheric density modeling and application
- LIU Yibo, SHEN Zuojun, ZHANG Xiangyu (2079)
Single shot multibox detector based on asynchronous convolution factorization and shunt structure
- ZHAO Penghui, MENG Chunning, CHANG Shengjiang (2089)
Three-dimensional point cloud registration technique for self-designed LiDAR
- HUYAN Jiayue, XU Lijun, LI Xiaolu (2099)
Quality evaluation model of unmanned aerial vehicle’ s horizontal flight maneuver based on flight data
- TENG Huailiang, LI Benwei, GAO Yong, YANG Dong, ZHANG Yun (2108)
IMM mixing estimation method based on unequal dimension states
- OU Nengjie, WANG Shengli, ZHANG Zhi (2115)

Journal of Beijing University of Aeronautics and Astronautics 2019 Vol. 45 No. 11 (Sum 321)

Review on refrigerant for direct-cooling thermal management system of lithium-ion battery for electric vehicles
- YANG Shichun, ZHOU Sida, ZHANG Yulong, HUA Yang (2123)
Parameter analysis and improvement of PSO satellite selection algorithm
- WANG Ershen, YANG Di, WANG Chuanyun, QU Pingping, PANG Tao, LAN Xiaoyu (2133)
Physical interpretation of mathematical homogenization method for thermomechanical problem
- ZHU Xiaopeng, HUANG Jun, CHEN Lei, XING Yufeng (2139)
Direct instantaneous torque control of switched reluctance motor based on optimal angle adaptive TSF
- LIU Yongzhi, LI Jie, SHAN Chenglong (2152)
Transient numerical simulations of flow rate into and out of two-phase temperature control accumulator
- MENG Qingliang, ZHANG Huandong, ZHAO Zhenming, ZHAO Shilei, YANG Tao (2160)
Research and implementation of multi-size aerial image positioning method based on CNN
- PAN Haixia, XU Jialu, LI Jintao, WANG Yunhao, WANG Huafeng (2170)
Damage detection of CFRP structure based on electrical impedance tomography
- FAN Wenru, WANG Bo, LI Jingyao, ZHOU Chen (2177)
Research on low-speed avoidance zone of tiltrotor
- CHEN Jinhe, WANG Zhengzhong, MA Yujie (2184)
Single event transient pulse width transmission of 0.13 pwm partial depleted SOI process DFF
- SHANGGUAN Shipeng, ZHU Xiang, CHEN Rui, MA Yingqi, LI Sai, HAN Jianwei (2193)
Effect of low-speed modification of compressible solver on turbulence simulation accuracy
- LI Yansu, ZHANG Kun, HE Chengjun, YAN Chao (2199)
Experimental study and numerical simulation on CFRP flat-joggle-flat joints
- XU Chang, LIU Zhiming (2207)
Interval analysis for geometric uncertainty and robust aerodynamic optimization design
- SONG Xin, ZHENG Guannan, YANG Guowei, JIANG Qian (2217)
Evaluation of space station on-orbit maintenance operation complexity and its experimental validation
- GE Xiangyu, HUANG Jie, ZHOU Qianxiang, LIU Zhongqi (2228)
Reliability assessment for electronic components with bivariate accelerated degradation based on random correlation
- GAI Bingliang, TENG Kenan, WANG Haowei, WANG Wenshuang, CHEN Jian, HUAN Jing (2237)
FDA platform external interference suppression based on SD-LCMYV algorithm
- WANG Bo, XIE Junwei, ZHANG Jing, GE Jiaang (2247)
Reentry trajectory optimization for hypersonic vehicle based on adaptive pseudospectral method
- REN Pengfei, WANG Hongbo, ZHOU Guofeng (2257)
Improved FMEA method based on PROMETHEE in multi- granular probabilistic linguistic environment
- JU Pinghua, CHEN Zi, RAN Yan, HU Xiaobo (2266)
Optimal transition tilt angle curve of tiltrotor UAV
- ZHOU Yu, LIU Li (2277)
Transient simulation on pressure relief process of engine nacelle
- WANG Chenchen, FENG Shiyu, PENG Xiaotian, DENG Yang, CHEN Jun (2284)
A bearing fault diagnosis method based on semi-supervised and transfer learning
- ZHANG Zhenliang, LIU Junqiang, HUANG Liang, ZHANG Xi (2291)



7666

7667

7668

7669

7670

7671

7672

7673

7674

7675

7676

7677

7678

7679

7680

7681

7682

7683

7684

7685

7686

7687

7688

7689

7690

7691

7692

AL HLF W

Reliability evaluation of slip ring based on multi-field coupling modeling and Bootstrap mleth
- LIU Xianjun, SUN Yuanhang, WANG Yongsong, SHI Yingying, SUN Xiwu, YU Jianbo (2301)
Theoretical of reactor performance in oxygen consumption based inerting system
- XIE Huihui, FENG Shiyu, PENG Xiaotian, PAN Jun, WANG Yangyang (2312)
Design and evaluation of green taxiing strategy for departure aircraft during peak hours
- ZHENG Lijun, HU Rong, ZHANG Junfeng, ZHU Jialin (2320)
AFDX network topology generation based on degree centrality
- WANG Zhiyu, HE Feng, GU Xiaoyan (2327)
Perception and control method of driverless mining vehicle

- LI Honggang, WANG Yunpeng, LIAO Yaping, ZHOU Bin, YU Guizhen (2335)
Journal of Beijing University of Aeronautics and Astronautics 2019 Vol. 45 No. 12 (Sum 322)

Zero-shot image classification based on generative adversarial network
- WEI Hongxi, ZHANG Yue (2345)
Remote sensing image fusion method based on adaptive injection model
- YANG Yong, LU Hangyuan, HUANG Shuying, TU Wei, LI Luyi (2351)
Tongue image segmentation algorithm based on deep convolutional neural network and fully conditional random fields
- ZHANG Xinfeng, GUO Yutong, CAI Yiheng, SUN Meng (2364 )
Three-dimensional human pose estimation based on multi-source image weakly-supervised learning
- CAI Yiheng, WANG Xueyan, HU Shaobin, LIU Jiaqi (2375)
QoE driven adaptation for VR video capturing and transmission
- LI Jie, FENG Ransheng, YANG Yangzhao, SUN Wei, LI Qiyue (2385)
Intelligent detection and autonomous capture system of seafood based on underwater robot
- XU Fengqgiang, DONG Peng, WANG Huibing, FU Xianping (2393)
Image texture based adaptive watermarking algorithm
- HUANG Ying, NIU Baoning, GUAN Hu, ZHANG Shuwu (2403)
Manhattan distance based inter-frame weighted prediction algorithm
- GUO Hongwei, ZHU Ce, LI Shuai, WANG Yonghua (2415)
Compression layout for network visualization based on node importance for community structure
- WU Lingda, ZHANG Xitao, MENG Xiangli (2423)
Selection of measurement variables for hyperspectra of total phenol content in grape seeds based on Monte Carlo
frequency method
- CHENG Yunling, YANG Shuqin (2431)
Text-to-image synthesis optimization based on aesthetic assessment
- XU Tianyu, WANG Zhi (2438)
Blind quality assessment for screen content images based on edge and structure
- WEI Lesong, CHEN Junhao, NIU Yuzhen (2449)
3D video quality evaluation based on adaptive streaming over HTTP
- ZHAI Yuxuan, LIU Yisang, XU Yiwen, CHEN Zhonghui, FANG Ying, ZHAO Tiesong (2456)
Three-dimensional human pose estimation based on video
- YANG Bin, LI Heping, ZENG Hui (2463)
A low-cost indoor passable area modeling method for robots
- ZHANG Fukai, RUI Ting, HE Lei, YANG Chengsong (2470)
Video thumbnail recommendation based on deep visual-semantic embedding
- ZHANG Mengqin, MENG Quanling, ZHANG Weigang (2479)
Retargeted image quality assessment based on multi-scale distortion-aware feature
- WU Zhishan, ZHANG Shuai, NIU Yuzhen (2487)
Structural feature representation and fusion of behavior recognition oriented human spatial cooperative motion
- MO Yujian, HOU Zhenjie, CHANG Xingzhi, LIANG Jiuzhen, CHEN Chen, HUAN Juan (2495)
Video multi-frame quality enhancement method via spatial-temporal context learning
- TONG Junchao, WU Xilin, DING Dandan (2506)
Aesthetic feature analysis and classification of Chinese traditional painting
- ZHAN Ying, GAO Yan, XIE Lingyun (2514)
Two-dimensional shape recognition based on contour and skeleton sequence coding
- LU Yongqgiang, LI Zhiyang, CHEN Yinan, LIU Zhaobin, HUANG Yiming (2523)
Stock prediction model based on particle swarm optimization LSTM

- SONG Gang, ZHANG Yunfeng, BAO Fangxun, QIN Chao (2533)



(IERMMZ=MRKFEFH) MR E

(AFMEMEKXFFR)ARLTMEMERF IS AMEREAAFZHRAABF EH %
SHARAFFERMUACAR), KAUARBRAEMRABALRRE LSS I F KR,
BAHBAF DA ERRGAELSEZ B AIFRTE, KA PE AR FZHERAZC
#9F), 5t 4% Ei Compendex % B M IMAUR Lk & R4k k., AR @B A ShATF L 4T, A3t —
TREHPFNREATF B LFHFRRFE HFHZRH,

1 BXEERAE

1.1 KA @&k AISTAFH,

1.2 TZABEMEMRAHAFEAAEXOMRAHAFA IR CAEERTSHE FThRAFS
IR FESETFRARA BEHEAFAILIE AR FRHH IR FTENAAFZREEBR
R TERIRBE RS EMRAOARL LT, MEMRAAFLHRKEA F @ AR LA MRT AR
RIBFEROERNKF BRNHE BRAAFRIBRERSFFEGLFLELRFK LS E
T

2 RMER

2.1 X AAHE FFR FARAER TR,

2.2 #XARAMER, HRAAFLALAL, FARTARERNM, FLERRKIEEEAL, —
AR AR R A,

2.3 EMPH,KETE, BRAW,ZHSE, TG REHFT EH,

2.4 XBBHIMF P XML (—MAAT 20 NXF) AFH P L EAE TR T LB
G, P X R (RN H ok BERAGER), PLXEFA(S5~8A), FEHS X5, ELH
& AR E AL B AL PR IR R B A, E LA, LR LG F B, A L
Ko BRTAZAEALRA LHREAS T , MHEE,

2.5 MEFIRAERAT MR BEATEREA,

3 WUHMER . RASREN

3.1 RBAZERAFEFREIH HETLERTINASE,

3.2 ZABEFZIEAERBREAALEL , FABSEmEH, wREBBHIMABTRK
F)RFIMEATB S A X ARKIZECTH, BRI, HFH—FREX,TWN—WERA G,

3.3 RB—ZF8 g EEITR,

3.4 kB2 HEEEFHEARRE , FRAHMAEZARCRINT LRSI Z KT %HT,
AR ES B A LAREIE RS T RAART ARG, RBLEBNEZEENL,

EREF ML : 100191 W FiHRE K FEHAE 37T 5 LFMAEAMR K F F R 5% 3
DA TSR K F Aok 405,407,409 5 19

2] 1% : (010)82315594,82338922,82314839,82315426

E-mail; jbuaa@ buaa. edu. cn

http: //bhxb. buaa. edu. cn

http: //www. buaa. edu. cn



(ILRMBZMRKFFRD
FLEREZRE

F £ (£ &) BT
(AR 23 RERINF)
BlEME (BIER) . THL
HIR R
& & OkE £ H
x| 4 L
W& ARIET
B KB
it REET
B
L8713/,

FAH
Mo
+ B
Py
iR
72
)
Bt
B

EEMEMRKEFEFR
Beijing Hangkong Hangtian Daxue Xuebao
(R b XA R F BE F W)

% 45% % 123

1956 44 F)
20194 12K

(A

WEM  FREL  FME  BRER
RALE BRI EER

M EFHz  ERY x| F
= OB RRE XM e
wttE T BEFE O REA
ks FEE RFOT O KIE
MFRE S R ' sk
BElE O W K RO
B W R

JOURNAL OF BEIJING UNIVERSITY OF
AERONAUTICS AND ASTRONAUTICS
(JBUAA)

(Monthly, Started in 1956)
Vol.45 No.12 December 2019

TERA
e
F ®
ZmiE AR

.
ot
B Rl
% 17
&ITEE
EXRHIE

BFEHE

et A RRIE TS B30

MR K

BRI

(IR MR K EEERD

sl

100083

B TR X ARk 37 5

AL ARHE BRI IR A

AR AL AR

H A RAT

(010) 82315594 82338922
82314839

jbuaa@buaa.edu.cn

Administrated by Ministry of Industry and Information

Technology of the People’s Republic of China
Sponsored by Beijing University of Aeronautics

and Astronautics (BUAA)
(Beijing 100083, P. R. China)
Chief Editor ZHAO Qinping
Edited and Published by Editorial Board of JBUAA
Printed by Beijing Kexin Printing Co., Ltd.
Distributed by BUAA Culture Media Group Limited
Telephone (010) 82315594 82338922
82314839

E-mail jbuaa@buaa.edu.cn
http : /bhxb.buaa.edu.cn

7

= ISSN 1001-5965
CN 11-2625/V

EWEN 50.007C / #

ISSN 1001-5965
12>

S e 4l D DN S HY & 2 =

& wex) &+ gfH+EW 1Ol

4 > N EHY S



	2019北航学报自然版 第12期封面.pdf
	1912中英目录
	BH正文1912-1
	BH正文1912-2
	BH正文1912-3
	BH正文1912-4
	BH正文1912-5
	BH正文1912-6
	BH正文1912-7
	BH正文1912-8
	BH正文1912-9
	BH正文1912-10
	BH正文1912-11
	BH正文1912-12
	BH正文1912-13
	BH正文1912-14
	BH正文1912-15
	BH正文1912-16
	BH正文1912-17
	BH正文1912-18
	BH正文1912-19
	BH正文1912-20
	BH正文1912-21
	BH正文1912-22
	2019总目录
	FM3
	2019北航学报自然版 第12期封底



