
• We studied the gait and pose of 

bioinspired hexapods and 4-

legged robots obtained using 

the Webots simulation code.

• Both 4 and 6- legged robots can navigate 

uneven terrain. The hexapod robot has 

greater dynamic stability for 

uneven terrain and can move a greater 

number of legs as compared to the 

quadruped.

• This research project serves as 

an elegant platform for hands on 

application of mathematical and 

simulation methods for studying the gait 

and stability of legged mobile robots.

• These studies can be applied for 

the safety design of computer-controlled 

walking robots for radioactive 

waste management, space exploration, 

nuclear power stations, and other 

industrial applications.

Mathematical Modeling and Simulations of Mobile Robots

Abstract
• Simulations of hexapod (six-legged) and quadruped 

(four-legged) robots have important applications for 

mobile robot design for process automation, industrial 

applications, and deriving algorithms for walking 

styles. 

• Legged mobile robots can traverse uneven terrain and 

use artificial intelligence to plan their safe foothold 

positions to navigate their environment. 

• Their outstanding mobility makes the mobile robotic 

platforms perfect for space exploration and automated 

search and rescue deployment.

• Here, we have used the Webots robotic simulations to 

study six-legged hexapod mantises and four-legged 

robots that mimic dog-like movements.

• We have analyzed the simulated gaits and poses using 

rigid-body inverse kinematics and symmetry analysis. 

• The hexapod robot moves using an alternating tripod-

like gait where three of its legs move at a time while 

the other three remain stationary. 

• The hexapod robot has great dynamic stability for 

uneven terrain and can move more legs than a 

quadruped robot.

• This research project serves as a sophisticated platform 

for the hands-on application of mathematical 

simulation methods in real-world solutions.

Objectives / Points
• Robotic Simulations of six and four  and six legged mobile 

robots have important applications for mobile robot design 

for process automation and industrial applications.

• Legged Mobile robots can traverse uneven terrain and use 

artificial intelligence to plan their safe foothold positions to 

navigate their environment.

• These outstanding mobility capabilities make robotic 

platforms perfect  for  deployment for space 

exploration,  automated search and rescue and inspection.

• We have analyzed the observed Robot motion for the 

hexapod and quadruped robot obtained in the 

simulations using mathematical modeling, symmetry 

analysis and inverse kinematics

• Through trigonometric studies in combination with 

linear algebra we were able to analyze the motion of the 

hexapod robot.

• We were able to analyze the motion of the hexapod robot 

by treating it as a rigid unit without constraints which had 

6 degrees of freedom in 3 dimensions: three translational 

and three rotational degrees of freedom.

• To study the gait and pose of the robots, we used the 

Webots code to simulate the hexapod and 4-legged robot 

and their movements.

• Webots – Open Source Program

https://cyberbotics.com/

Physics Background
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