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The reaction point of the resultant of all forces  and moments due to robots 
movement must lie within the robots Support polygon
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Reaction force from the ground: 
the ZMP

The ZMP needs to lie within the supporting 
foot(in case of Single supported phase)  
if robot has to keep balance

the two forces

ZMP on the footIf this ZMP lies outside the 
support polygon the 
robot looses balance 
and falls off





• The position of ZMP is determined based on the 
following formula : 

xzmp = xcom − (Zc/g)*(x¨com)
yzmp = ycom −(Zc/g)*(y¨com)

Where,
– x – position of zmp in x axis– xzmp – position of zmp in x axis
– Yzmp – position of zmp in y azis
– Xcom – position of COM in x axis 
– Ycom – position of  COM in y axis
– Zc is the distance of the COM from the ground in the Z 

axis 
– g – force due to gravity. 



Additional : Calculations for COM


