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Fig.1 The prototype of a quadruped robot
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Fig.7 Displacement of the knee joint in one cycle
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Fig.8 Changes of three motors in the hip joint
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The Realization of RZFBF Pre-coding Based on GAMP Algorithm

for Base Station Cooperation System

WANG Zhongyong, FENG Shuangli, YUAN Zhengdao, ZHANG Yuanyuan

(School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In the base station cooperation system, the centralized cooperative pre-coding based on regularized
zero-forcing beam-forming( RZFBF) could obtain a similar capacity performance to that of dirty-paper coding.
However, with the number of cooperative base station increasing, the centralized cooperative pre-coding had a
quite high requirement for the backhaul capacity. In order to solve this problem, a distributed transmitted sig-
nal design scheme based on generalized approximate message passing( GAMP) algorithm was proposed. The
scheme decomposed the overall computational cost into many smaller computation tasks by exchanging informa-
tion between adjacent base stations, which greatly reduced the requirement of backhaul capacity. Simulation
results showed that the proposed algorithm could achieve approximate system throughput with the centralized
cooperative RZFBF pre-coding at a lower computational complexity.

Key words: base station cooperation; zero-forcing beam-forming; pre-coding; backhaul capacity; message

passing algorithm
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Research on Trajectory Planning and Simulation on the Serial-parallel Leg of
a Novel Quadruped Walking Robot

GAO Jianshe, WANG Yuchuang, LIU Deping, WANG Baotang

(Mechatronics Institute, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In order to improve the payload-weight ratio, a novel quadruped walking robot was presented. And
aiming at the impingement in the process of movement of the quadruped walking robot, a low contact compact
trajectory planning method using high order polynomial curve was used. Each leg of the robot was composed of
a 3-RRR parallel mechanism which was connected in series with a rotating mechanism. The coordinate system
was established based on D-H method. Based on the low contact compact algorithm and the uniform linear mo-
tion, the trajectory planning was carried out respectively for the swing phase and the support phase of the foot
end of the serial-parallel leg. The trajectory of the foot end in the global coordinate system of the hip joint was
calculated according to the inverse solution model. The four driving function of the leg was calculated using
Matlab based on the inverse kinematics solution of the hybrid leg’s kinematics model. Finally, the leg model
was exported into the ADAMS, the motion simulation of the hybrid leg was carried out by using ADAMS after
adding constraints and the drive. The result showed that the foot end of the hybrid leg achieved the goal of low
impact, and the curve of foot end of the speed and acceleration was smooth. The simulation results were con-
sistent with the theoretical results and the rationality and validity of the algorithm were verified. This research
provided the foundation for the further research of robot’s gait planning and motion control.

Key words: series parallel; quadruped walking robot; trajectory planning; matlab; ADAMS simulation



