1998 45 4 f
249 20

Jow HATBEBeifirg Bivhidiy bp e hand vt i bt

April 1998
Vol. 24 No. 2

F=of

FHRE

KE &

(AEFRVEMR K BT TRER)

w7 XA

ARG Ao R HAT TR R

B R AN F G 0 28 Fofs 3 T 15 AL X iR
RSB (5 Bk, A

ERITFHE TH

Pt S Ao A Bl AR K, BB R P, BT B SRR P IR A R, SR T A
17 8915 4 AL 77 S VLB AR B i B IR R A0 R E K

ENEE, FEF, 718
V 556.1

ARSCHFFUR N RGN T 55 A
MU R ATIN R 75 R e T 1. e 10 E e 4 i 2 5
A, B 0N, (RS SR v ) B A o
I FLOS RE DU B ) AR 2% PSR th T e 2ok, 3
FEHEAR A

1) MR PCM/FSK.

2) M NATHE: S BB

3) T A HLIN R DhF AT, e KA
3W.

4) FEMVEHBEES: =% 3000 m B, 24 70 km.

S)EHLLﬁﬁi%KM%

6) R R N 107 °

7y Hdhn g A kA %Isﬁ MRS .

HRHE IR SR, AT S R o) SR ik,
SRR RGP 25 e v h AV T8 T v i kit
AT B AR 4347

2

TEIN RGeS R 4 S B ] 1 o, 2
WL 05 R A2 450 R b TR 28 0 s V930 2 AL . '
() ST AR AT .

P Ell R 5 3 e e i @ 1 48— il 2
T, 58 2 B A A T 0 RO R TR
LT (25 PG R, IR G i 2% Hh 3R AT 06 B2 (1)
G AR . FELG IR, Gt 2K 56 OB I 15 5
Gt 518 Gahth LUSORH Y. [ % 4k 3. T T Jsd:
1) PCM $icis UL, PRI ok i S L A% 1% S Hb i

bR AR R BE MG S IS, JEE Pk 5 R %

W R H 39

Xt SOHL AU ORI B A5 5 JEA T 359107 Y LA
B AL . 2 n e () 2D 4 M e
PRIBAS I 5 -, S S Hcdls £ c LA D Bk it Ko dis
i (g . SR et [R5 SRt L[R2, Sk A4 0E
AR 5 B TR i, IR IR AT ) A5 8 e,
fipbaes Sk B, g i W AR HEOR A Al AT I A A
TEORI) IR TR] bR 250 L A5 F8 i, B 1k 4 8 vt AL
RGERE B it 1S I ko, B acsk, #He
IrAT RS RS RATEN . 5 Ak, K LUks SR H] & (10 St
SR FLD 250 K, B, GPS A5 5, LAY
B s TARIREE 5 55, K i 50 Ry
1% B D B A 2 3 g AR AOFE R geh
%

ok
UESEEM IR 1

s | [ ] [
j o
BepL s

E L em b [ m b | |

*%U
i el
(a) BB R R
A
_ EIRE B CRTES
b | st p ?g e | p | UL b e
2 J SRS b MR
w | [ B [ .
/y%‘§ _/uy:%% L‘J’lfﬁ — G}E%%Ulll

(b) by iy 2 0
K1 R G e RALE

f e e BRI s A &, 2 EN RS

1996-1609 F—1E& 5 28% fHi+4: 100083 Jbig



150 65 M= R K 2% %

1998 4

A2 WA 1 e 5 A A S A R AR S
i B AT B — e LU S B B A (R R 2 L 3
DA Gl 7t L AT i ORI 1. AR,
HEI ZRGT RN KT B TR S B i
HEAE, ARG B A ZK. KT PCM &
MR goR U, HoAq B AR =2 d ~if 3 4
FORAME -

1) 55T R R 20K,

2) WEE 5 ) R

3) B S IR A GO

R EERAE P SR ARE TN 2 Kk T AR 2
PRBL. MR X8 2R AT R A o, ok
BEE PR A i U A 7 A AR R
3.1

£E PCM 38 P v, 00 RG 32 2 gk T4
He W T, AR B AR S8 AT RERE F ) 1A, X
SO BERAT 2 RS, AEIX L, T K
SN 57K o bit, 7E3A) AL AT LT, D
JVAT 2" A BHCR T S5 TR R b 23 A A RIS 5 1
AL .

BGE, B A5 = SR A, W b Refe 5
KA JrikzE ok

0=

At m RGP,
m= 2"-1

AR 8 P ZHR ZEK, T A B 5 0 B K

AT R 2ZE AT 1%, | B X, v 15
n 27

AL, 0SB IAE 5 7 bit R nr L, AH XY
WRIELIN 0. 8%, Wi K HE K, (HE 2% 8 35 by
AR e 5 PR 22 R 3R, AN T 4R B — € 11
B, AR 8 bit KR, I I IR AH N R 22 i
LK 0. 4%.
3.2

URAEANRE D 2 B 7 KACRAESR O,
WA BT A IG5l L AL 45 B, BIE BA
i C FTLLEROR N

Cs = ZfsiAi

i=1
Xt —MSE R [ —5 A2
U RAEIR; A —0 « DS 7K
MBI ZHCR A, B 5 (10 do ey L %
BIANETE 3 Hz. AR T CRE AR 25K, KA
HEON A5 5 By K 5 4%, R AR R HX 15 Ha.

1
m

AT IR AT, A9 T3 A R R, & A
FRGE— N 8bit. FIBEMIEIE N 64 Kl 5, 5 5
E e SN S|
64 x 8 x 15= 7. 68kbil/s

TEAR T VTR B0, T BRI 1RAS 2, R
F(16, 8) 73 4 Ao kAT 47 18 G B, T A oA 22
TR SR KA 90 T8 bit, RIBEK T 1 £% 1X
I P A A A Ay

7.68 x 2= 15.36kbit/s

Ser b, 7R IR R AR S #R b, b T IER
HR ) BRI, 8 TR 0 b [ 2Pk, Hiik
fias —Se [R5 ELLL R, S0, %58 B [ ) A
(1) F SK A5 HLARTH2 ORI ] a2 F 2 1) 8, 5 i,
RGN TAEMEA A E A 19. 2 kbit/s.
3.3

AR b TR 23 B, AR ) A o S R e AR 2
P R R e X Bl 2 s, AR R 2D
T —FRE SR AWK () 1% ~ 5% 22 18] (R R ), 4
AT g ) T [R] 2P A KC E A 16 bit A 2k
IRIG #E47 (Md £E 16 4765 EB9O; K4z Nk 1 144k
6 - K 1~ K 6 49 24 [] 20 hi( Hal n 2 By 5k
(1) ; BJGE IR N 1~ N 64 52 1] DASE iy 22 HE (1) 2
i, Horp, BN K30 16 bit, B R T 8
bit £t i b 8 bit 1A 18 g 15 £ 44l i, 3 4b, F
N1~ N64 W58 ik 2 57 [7] 20 5 Sk 30 AT 2040 n %
LA ORI DU B AN %

|mﬁﬁi%|1<1|1<2|1<3
G P R S ] F

K4|K5|K6|N1|N2| |N64|

EB90 |«

2 K At v SR e X

ASCHFTE R RIS 1 A A HLE i
PSR A\ S 2 1) 1Y) 3 A 2 . LA 2 (1)
PEREM R T AR 2 1) £k 8 25 50 45 Tl AN [ (1R il ¢
ARGt i 3 SR £ 8 25 LA S HEL R ) A A
SR LU B B 17 AN )R O] i PR RE
S, ETE BT AT 55 B 2R v P A ORI T A
2Rt ZH, WP A A5 RE (5 LEREA T4l 5,
Tt S A R GEH) Rl et ks — LB Rk
R D A W E OB SR A, 20 A
JESEPR AR TR 1, £EIE A 2 2 B 1] 3R AT
W PTR GG, DU LA B R SRR 20K
4.1

TN B SRR E T RS HURT BRI 2R




$2 W

A N RGEI RS A A IE B 151

HIFSK 7 2, HA S PR A 3 W,
EUEXS - FSK R R 5, 757 AT IR A AT
AR PR A R 2, AT LR A R TR g
B B, AR OU R, O T ARSI A R iR
AT e 2 BEE 1S 2 1 dB I Zh R AR,
TARMIT ey 2 74 U T30, Yok i,
JEAAR, & T8, H RiE RN R PR 2 T2
(RO . DALk, B FH 1 ) P AT 5 B AT A 10—
FSK i, AR Tl B e AL, KB ILeh %%
3IW.

R Jo N = AR, AL R R
i LR 4] R 2k, BLORIE B AHLI) RATEAS 22
AL, M BRI 2 A5 5 AN S SRR BE TR AR BAER
SN 038 DA AR AH— SR B, IX AR 2
TR FAER 000, FOREL ot (AR HE(EAE - 4
~ — 6 dB Z [a]. HL_E 3 Y 0247 e 158 B A4 1) K%
2. th T WL W ATIE 33 BOL AL B AL 3,
M JE I st A ZHR ] BRER REG A AR 1 m 22401
YY) TR £, AE S i B AR, R 1 a vk
21 dB.
4.2

O e itk 2 8, BT ARy RE R AT 5
M BRASOH U A\ S ) £ T68 B s ARS8 55 7,
PR THRER, A 20 2 ASH IR R
T, 258 B RGE S bt DL, SR U IR A AS

(08 I 41D
N B —%ﬂmlgpl + 10]g G[ - 201g }\‘ +

10lgG, - 10lg Ly~ Si— 10lgK T,
Hop [Q-ﬁ%%%%&wﬁW@%ME%EWEﬁ@

N
TR B 2 HE; 100 Pe——E P A S BILAR A 2D

=
4 3W it Er & 4.8dBW; 10lgG ,—HL B/
KRB, Y- 6 dBs - 20lg B — FA7fH
() B25 AR SURE (D i B, A K, it
(PR S IR 4k, B D= 100 km, 117 A= 0. 13 m,
WAL SR LT 140 dB; 10lg G, —HL T YK
LRS54 21 dB; 10lg Ly — M7 1E LR
LRI PR, ML RE, KRR M AL, A T84
FEE S RFE DAL, KAH 22 dB; Si— %42 R
B Th R M), —ME 3 dB; 101gK T, — IR &R
G PR S (K A PUR K2 WL T A
Pl RS A5 A0 R, £ 300 K), B4 A
- 203 dBW.

IR AT

c
[N] w 57. 8 dB

i THIRE P WOHL R FSK ARAH T, K

P D Pe T Xk E:

_ 1 -2
P.= 2e

S e LA A S TG B
5 2 fipuh L L.

BT Bys S KB R, N, U
19. 2 kbit/ s,

10l eﬁ&%ﬁ] o+ 10lg %Rb - 1248
R AL
P.= 1.85x10"

BAR, X IR PR SRR R 107 8 M 2R
T, WIS i B S 2.t Tl 5 R4
T 52 250 i N A B I 4, Tk
FAR FICVEACE. By B, mT DGR O 2 e 30
PRI R F AT T8 Y 05 57 AR SR R B 36 1) [
I, DAY AL AL Fa bR 22K,
4.3

2 RSB EH g 6 1) 17 B AT 1, SR FH etk )
SRR R 5 s 5t AT A T8 g . 0T IEt A2 1)
TRERINRRAETE, R BAA AR RET) ¢ BI( n,
k) oy SR I, B A0y o) B - 1 E R PR S R P,
A

Pu= D2,CPY1- Pg" "
=0

Hep n AMFEK, B RERZEK Po WRIGME
TR K,
T B ) S A B ) SRR SR P 5 P 1
KENA
(1- P)"= P,
PN ORI U % R A R T) ¢ 2 K
(n, k) 534108, A BelE P k3 1075 56 %18 1+ M1
(19012, 8) i, R E 1wy =X, AT f@fs
P=1.9%x 10"
55107 S R ZE AN BB, 10 7 S
ARE RS, WHRA ¢ 2 (16, 8) 1Y, WA
P=23x10"
AL, FER FHRE S 2 MR (16, 8) 5 )5, $i
I A i A 23 K KRR T I R R Fe A 2k 1
107 5, FFARBTATHL 24 1R A B IXRE, 38 I B A%
(AT SEPEFR] T ARAIE.



152 65 M= R K 2% % 1998 4F

HET, JBUERENL 25 O W8 IR sk, &5k 1 Strock O J. i — QU SEHLIE MR L. FFEW 5. Ik st B T
JE— A2 IR, )00 S 45 S A, 46 3B AL 1991 o
B iiﬁ%ﬁﬁ%ﬂﬁ%dﬁa%a%?%%k?&ﬁ&
TERZAT RGN TR B UFAREOR BN RE 5wk A e, b b7 T, 198

bR IBAT IR Rl SR

Capacity and Chamel Design of Small Telemetry System
Li Sanzhong Li Xianliang Zhang Qishan

( Beijing University of Aeronautics and Astronautics, Dept. of Electronic Engineering)

Abstract Some problems about overall design of a small unmanned air vehicle telemetry system are
presented in this paper. T he construction and fundamental principle of the telemetry system is simply intro-
duced. According to the telemetry task requirement, the key problems which should be solved at first are
demonstrated mainly by system’ s capacity design and channel design. T he needed data transmission rate is
carefully calculated with the telemetry parameter table provided by user and on this basis the frame structure
is decided. T he bit error rate in factual telemetry channel is grossly estimated in theory and a channel encod-
ing scheme is provided to improve data transmission quality to meet with the requirement for extremely low

bit error rate.

Key words telemetry equipment; channel capacity; channels
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