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EECS 367 & ROB 320 Lab 
KinEval overview



Administrative
• Assignment #2: Pendularm 

• Due tonight, February 4 11:59pm 

• Quiz #3: Next Monday, January 24th 

• Through gradescope, available 12:00am-11:59pm 

• Time limit of 30 minutes 

• Covers material from assignments #1,2 

• Don’t discuss quiz with other students; honor code



Administrative

• Pendularm Setpoint Competition! 

• Final results published over the weekend



Lab Takeaways
1. KinEval overview
2. KinEval walkthrough
3. Implementation advice
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Forward Kinematics Overview

Features assigned to 
all sections

Features assigned to 
grad section only



KinEval Overview

All code for 
assignment 3



home.html



home.html
home.html

KinEval source files 
included here



home.html
home.html

my_animate() is called 
at every animation 

frame
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KinEval Overview

All code for 
assignment 3



kineval_startingpoint.js
kineval_startingpoint.js

As the name suggests, this 
file is meant to build your 
comfort with the source 

code

Light implementation exercises 
for controlling webpage 
ŵĂƌŬĞĚ�ǁŝƚŚ�͚^d�E�/>͛
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kineval_matrix.js
kineval_matrix.js

Stencils for matrix operations 
that you need to implement

Except for 
matrix_pseudoinverse, 

which is for a later 
assignment



KinEval Overview



kineval_forward_kinematics.js
kineval_forward_kinematics.js

Should result in updated 
.xform for each link and joint

Your recursive traversal 
of links and joints to 
build up matrix stack
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kineval_robot_init_joints.js
kineval_robot_init_joints.js /ŶŝƚŝĂůŝǌĞ�ƌŽďŽƚ Ɛ͛�ŝŶƚĞƌŶĂů�

structure between 
links/joints

;

;
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KinEval Overview
Each robot has its 

kinematic structure 
defined in URDF format 

within these JS files



ŶĂŵĞ͗�͞ƵƌĚĨͺĞǆĂŵƉůĞ͟

origin:
xyz: [0,0.1,0]
rpy: [0,0,0]

robot =

ďĂƐĞ͗�͞ůŝŶŬϭ͟

links:

link1: 

link2: 

link3: 

link4: 

robot_urdf_example.js
robot_urdf_example.js

STENCIL in 
kineval_robot_init_joints.js for 

initializing this information



robot_urdf_example.js
robot =

joints:
joint1: 

...
ƉĂƌĞŶƚ͗�͞ůŝŶŬϭ͟�
ĐŚŝůĚ͗�͞ůŝŶŬϮ͟�

origin:
xyz: [0.5,0.3,0]
rpy: [0,0,0]

axis: [-1.0,0,0]

...

robot_urdf_example.js



robot_urdf_example.js
robot =

links_geom:

...

links1:

links2:

links3:

links4:

robot_urdf_example.js



Using URDF Data Structure
Get the base link object: 
robot.links[robot.base]

Get link Ɛ͛�ƉĂƌĞŶƚ�ũŽŝŶƚ Ɛ͛�ƚƌĂŶƐĨŽƌŵ͗�
robot.joints[link.parent].xform

Get joint Ɛ͛�ĐŚŝůĚ�ůŝŶŬ͗�
robot.links[joint.child]

Get joint Ɛ͛�ƉĂƌĞŶƚ�ůŝŶŬ Ɛ͛�ũŽŝŶƚ�ĐŚŝůĚƌĞŶ͗�
robot.links[joint.parent].children



Implementation Advice
Be aware of global variable scope

In scope across all included JavaScript files
Change a global variable in one file, and that change will be reflected 
for all other files

Be aware of direction of transform in .xform
.xform represents component frame to world frame transform
Rotate then translate!



Motivation of Assignment
Robots exist as a collection of parts within an environment
�ĂĐŚ�ƉĂƌƚ�ŚĂƐ�ŝŶĨŽƌŵĂƚŝŽŶ�ůŝŬĞ�ŐĞŽŵĞƚƌǇ͕ �ĐŽŶĨŝŐƵƌĂƚŝŽŶ�ƐƚĂƚĞ͕�ĐŽŶƚƌŽů�ƐŝŐŶĂů͙
By definition, this information is independent from other parts and environment

Collectively, the robot has information relating each part to all other 
parts

Independent of individual component information and environment

Can acquire knowledge of the environment through sensing
ZŽďŽƚ Ɛ͛�ŝŶƚĞƌŶĂů�ŝŶĨŽƌŵĂƚŝŽŶ�ŝƐ�Ă�ƐŽƵƌĐĞ�ŽĨ�ƉƌŝŽƌ�ŬŶŽǁůĞĚŐĞ�ĂďŽƵƚ�ƚŚĞ�ĞŶǀŝƌŽŶŵĞŶƚ
Has information that it exists in a known configuration within environment



Motivation of Assignment
Robots exist as a collection of parts within an environment
Collectively, the robot has information relating each part to all other 
parts
Can acquire knowledge of the environment through sensing
To accomplish some desired task, our robot should make use of all 
available knowledge; its actions should be as fully informed as possible

We need to be able to relate each source of information
Transform all information into a unified frame of reference = forward kinematics



Lab Takeaways
1. KinEval overview
2. KinEval walkthrough
3. Implementation advice
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