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 • Introduction to 
conventional active 
suspension 

• Limitations of current 
systems 

• Improvement possibilities 



Bio Inspiration Telescoping arm designed to: 

• Maximize arm extension 

• Maintain perpendicularity 
between wheel and ground 
throughout arm motion 

• Use mechanism to steer 
vehicle 

 

 



Nissan Land Glider 

• Fixed track width 

• Vehicle pivots on 
longitudinally pivoting 
suspension arms 

• 17ᵒ Pivot to counter 
centrifugal forces 

 



 

• Maximize ratio of expanded 
arm length over contracted 
(currently 3.83)  

• Maximize under chassis 
clearance  

• Expected cornering 
acceleration of 3G  

 

• Complete expansion time 
0.42s 

• Force of 30.8N at wheel 

• 3(RRS) mechanism 
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𝑃𝑊𝑀 𝜃𝑠𝑒𝑟𝑣𝑜 = 2400𝜇𝑠 − 10𝜇𝑠 ∗  𝜃𝑠𝑒𝑟𝑣𝑜  

𝐷. 𝑂. 𝐹. = 6 𝑛 − 1 − 5 ℎ − 3(𝑙) 

𝐷. 𝑂. 𝐹. = 6 7 − 5 6 − 3 3 = 3 

𝜃𝑖𝑛 = 𝜃𝐿 + 𝜃𝐻 

𝐿𝐿 cos 𝜃𝐿 =  𝐿𝐻 cos 𝜃𝐻 

ӨL 

D2 

D0 

D1 

D
istan

ce
 

Өy 
Өx 

L 

H 

ӨH 
Өin 

ӨL 

𝐷# = 𝐿1 sin 𝜃1 + 𝐿1 sin 𝜃1 



D
istan

ce (m
m

) 





 





• Extraterrestrial Exploration 

• Disaster Relief 

• Developing World 



Short Term 

• Inverse Kinematics 

• Minimize Jerk 

• Implement Governing 
Controller 

Long Term 

• Implement Non-linear 
Controller 

• SDM Through Multi-
Material 3D Printing 




