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Effect of helmet on neck injury of pilots in flight
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Abstract: To explore the effect of helmet on neck injury of pilots in-flight, numerical simulations were
carried out on four different helmets during sharp turn and stable hover condition based on the established
head-neck multi-body dynamic model. Combining the muscle force, intervertebral force and moment, and the
neck injury index N, the neck injury of pilots was evaluated and predicted. The results show that the dynamic
responses of the model are in agreement with the experimental results, with fair bio-fidelity. In the same flight
condition, the wearing of helmet B shifts the center of head forward and increases the muscle force of the tra-
pezius accordingly. For the same cervical segment, the axial compression force for helmet B and the extension
moment for helmet C is maximum respectively. The value of N, for all simulated conditions is less than 0.5,
which conforms to the safety requirements in aviation. The mass of helmet B and helmet C are close, while the
mass center of helmet B is forward compared to helmet C, which indicates the anteroposterior position of hel-
met has an important effect on neck injury. This study provides insights for the optimization of pilot’ s helmet
and its effect on pilot’ s neck injury.
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Fig.2 Model for multidimensional attack damage assessment of cyber-physical systems
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Multidimensional attack damage assessment of cyber-physical
systems based on hierarchical analysis
HONG Sheng" ", YUE Tianyu', LI Xinjian®

(1. School of Cyber Science and Technology, Beihang University, Beijing 100083, China;
2. China Tobacco Hubei Industrial LLC, Wuhan 430040, China)

Abstract. With characteristics, such as cross interconnection and multiple connections, cyber-physical
systems is susceptible to network attack. Through relevant research on its network architecture and on the
characteristics of its network application, a model for multidimensional attack damage assessment is estab-
lished. Firstly, the cyber-physical systems was divided in three dimensions; the physical layer, the rule layer
and the service layer. For each layer, an attribute-based method for assessing the network attack damage was
given. Then, through monitoring the network status, the attributes for attack damage assessment were ob-
tained, which include topological stability, connectivity availability, failure controllability, transmission stabil-
ity, packet loss availability, bit error controllability, response stability, service availability and risk controlla-
bility. Finally, the analytic hierarchy process was used to gain the evaluation results of the attack damage in
each of the three different layers and the whole network, thus providing support and basis for the security pro-
tection of the network. Simulation of the DDoS attack on the cyber-physical systems, along with the application
of the proposed method to evaluate the attack damage, verifies the practicability and effectiveness of the
model.

Keywords: cyber-physical systems; network attacks; multidimensional attack damage assessment; attack

damage assessment attributes; analytic hierarchy process
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Review and prospect of cooperative guidance with attack
time consensus for multiple aerial vehicles

DONG Xiwang'?, YU Jianglong®* , HUA Yongzhao', LI Qingdong’, REN Zhang'?

(1. Institute of Artificial Intelligence, Beihang University, Beijing 100083, China;

2. School of Automation Science and Electrical Engineering, Beihang University, Beijing 100083, China)

Abstract. Cooperative guidance issue with attack time consensus is an important branch of cooperative
guidance issues. The main research results and classification methods of cooperative guidance with attack time
consensus for multiple aerial vehicles are summarized. Firstly, the tactical significance of cooperative guidance
with attack time consensus is analyzed. Secondly, two categories of issues are researched depending on how
the target moves: cooperative guidance for fixed targets and cooperative guidance for moving or maneuvering
targets. Furthermore, a review of the main research results of these two types of cooperative guidance problems
is provided. The advantages, disadvantages and scenarios of the above cooperative guidance methods are sum-
marized from the level of research methods. Finally, a summary of the related technical challenges of coopera-
tive guidance with attack time consensus is given, along with a prospective direction for future development.

Keywords: cooperative guidance; attack time consensus; attack time; consensus tracking; communica-

tion
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