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Abstract

Abstract: Mutual interference of vehicular laser radar causes serious performance reduction of target
detection and tracking. From spatial, time and modulation frequency, various possible interference of
lidars of pulse and frequency modulated continuous wave method in road environments are studied by
simulation. The possibility of the interference is calculated, the features and performance reduction of the
interference are analyzed. For the possible interference, using a method of pseudo random noise code to
modulate the output amplitude of the continuous wave laser can effectively reduce the probability of
interference and ensure the reliable operation of lidar in road environments.
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Motion Simulation and Performance Analysis of 2D Variable
Stiffness Snake-like Robot
Long Yanqinl, Qiao Guifangl’z, Song Guangmingl*, Zhang Yingz, Cheng Linlin'

(1. School of Instrument Science and Engineering, Southeast University, Nanjing 210096, China;
2. School of Automation, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Aiming at the study on the motion performance of a two-dimensional variable stiffness
snake-robot, a Simulink/Adams co-simulation model is established, and the effects of the damping
coefficient, the stiffness parameters and the angular frequency of the variable stiffness actuator on the
motion energy consumption are analyzed. To realize the synchronous control of joint trajectory and
stiffness, a motion controller based on two-layer CPG is proposed. The results show that the damping
coefficient can effectively reduce the proportion of starting energy consumption of the variable
stiffness snake-like robot, and the ratio of starting energy consumption increases with the stiffness
parameter increasing at low speed. The energy consumption of the variable stiffness snake-like robot
has a peak value at high speed, so the movement under this condition should be avoided.

Keywords: snake-like robot; variable stiffness actuator; bio-inspired control; energy consumption;
central pattern generator
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Fig. 1 Mechanism of snake-like robot
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Table 1 Physical parameters of variable-stiffness snake-like
robot model

A5 K /mm P/ mm EE/mm  JfiE/kg

SR 135 50 60 0.937
pUERE B2 135 50 60 0.969
JEEREiIg 8 oS 110 50 60 0.935
DIRES2 14 1 460 50 60 10.593

AL FHF MSC. Adams 5 Simulink #4) 2 25 KI|
e LA NIV AT, HoH MSC.Adams
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Fig. 7 Relationship between joint control function and corresponding joint torsion spring deformation
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