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Direct Kinema,cs Analysis 

 

We observe that:  
 

x	 = 	L1	cos(θ1) 	+ 	L2	cos(θ1	
+ 	θ2) 
 

y	 = 	L1	sin(θ1) 	+ 	L2	sin(θ1	
+ 	θ2) 
 

which is the direct kinema@cs analysis 
for the robot for its two first 

ar@cula@ons 
 

We set φ	 = 	θ1	 + 	θ2 
Inversed Kinema,cs Analysis 

 

From Pythagora’s theorem: 
OB! = x! +	y! 

 
Moreover 

OB! 	= 	 (L1	 + 	L2	cos(θ2))!	
+	(L2	sin(θ2))! = 

L2!sin(θ2)! +	L1! +	L2!cos(θ2)!
+ 2	L1	L2	cos(θ2) 

 
⟺	x! 	+ 	y!	-	L1!	-	L2!(cos(θ2)!

+	sin(θ2)!) 	
= 	2	L1	L2	cos(θ2) 
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So we take: 
 

x! 	+ 	y!	-	L1!	-	L2! = 	2	L1	L2	cos(θ2) 	⟺ 	cos(θ2) 	= 		
x! 	+ 	y!	-	L1!	-	L2!

2	L1	L2
 

 
 

θ2	 = 	arcos(
x! 	+ 	y!	-	L1!	-	L2!

2	L1	L2
) 

 
Now for θ1: 
 

φ	 = 	θ1	 + 	θ2	 ⟺ 	θ1	 = 	φ	-	θ2 but what if we don’t know φ? Well, in that case: 
 

𝐴𝐵𝑂#𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒:	
sin(θ2) 	= 	D1	-	cos(θ2)!	 

 
ΒΟ𝐴𝑐𝑜𝑟𝑛𝑒𝑟	𝑜f		𝐵𝑂𝑂#𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒:	

ΒΟ𝐴𝑐𝑜𝑟𝑛𝑒𝑟	 = arctan(	
BO'

L1	 + 	AO'
) = 	arctan(	

L2sin(θ2)
L1	 + 	L2cos(θ2)

) 

 
 

Let’s say that ΒΟ𝐴𝑐𝑜𝑟𝑛𝑒𝑟	 + 	θ1	 = 	γ so: 
 

θ1	 = 	γ	-	ΒΟ𝐴𝑐𝑜𝑟𝑛𝑒𝑟	 = 	arctan(
y
x
)	-	arctan(	

L2sin(θ2)
L1	 + 	L2cos(θ2)

)	 


