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บทท่ี 3 จลนศาสตร์ขา้งหนา้และผกผนั
Forward Kinematics and Inverse Kinematics
• สายโซจ่ลนศาสตร ์(kinematic chain)

• จลนศาสตรข์า้งหนา้โดยวิธีการของเดนาวิท-ฮารเ์ทนบอรก์ (Denavit-Hartenberg)



Brachiation robot, Nagoya University

The brachiation robot is a mobile robot which dynamically 
moves from branch to branch like a long-armed ape, swinging its 
body like a pendulum. This video shows a brachiation robot 
called Brachiator II. Brachiator II is the two-link robot which takes 
the form of a double pendulum. This video is presented through 
the courtesy of a co-author Prof. Toshio Fukuda (Meijo University, 
Nagoya University, and Beijing Institute of Technology).

https://youtu.be/wZi4ySqSBUg?feature=shared

https://youtu.be/wZi4ySqSBUg?feature=shared


review



1. Normals

2. Origins

3. Z-axes

4. X-axes

Summary – Frame Attachment
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ai : distance (Z i , Z i+1 ) along Xi 

i : angle (Z i , Z i+1 ) along Xi 

di : distance (X i - 1 , Xi ) along Zi 

i : angle (X I - 1 , X i) along Zi 

a i -1



D-H parameter and Frame attachment

• Procedure
• Normal

• Origin

• Z-axis

• X-axis

• Define D-H parameter written in table

• Transformation Matrix between end effector and base frame {0}



Example - RPRR
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i a i-1  i-1 di i

1 0 0 0 1

2 0 -90 d2 -90

3 L2 -90 0 3

4 0 90 L5 4

5 L4 0 0 0

ai : distance (Z i , Z i+1 ) along Xi 

i : angle (Z i , Z i+1 ) about Xi 

di : distance (X i - 1 , Xi ) along Zi 

i : angle (X I - 1 , X i) about Zi 
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i a i-1  i-1 di i

1 0 0 0 1

2 0 -90 d2 -90

3 L2 -90 0 3

4 0 90 L5 4

5 L4 0 0 0

ai : distance (Z i , Z i+1 ) along Xi 

i : angle (Z i , Z i+1 ) about Xi 

di : distance (X i - 1 , Xi ) along Zi 

i : angle (X I - 1 , X i) about Zi 
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