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Administrative
Assignments 6 and 7 released

Assignment 6 due Monday, December 7 at 11:59pm

Assignment 7 video recording due Friday, December 4 at 11:59pm

Pull stencil from upstream!

No new lab material after Thanksgiving break
Extended office hours on December 4



Lab Takeaways
1. Revisit the search canvas

2. KinEval overview

3. KinEval walkthrough

→ How to start Assignment 6



Motion Planning Overview

Features assigned to 
all sections

Feature assigned to 
grad section only



Rapidly-Exploring Random Trees (RRT)
RRT RRT-CONNECT

Not part of assignment
Will implement for 2D 

and KinEval robots



Revisiting the Search Canvas

Code for 2D RRT-Connect and 
2D RRT-Star [Grad] features 



Revisiting the Search Canvas

Code for 2D RRT-Connect and 
2D RRT-Star [Grad] features 



2D RRT-Connect
rrt.js

Recommended: Start project 
with 2D RRT-Connect in 
project_pathplan/rrt.js



2D RRT-Connect
rrt.js

Similar to Assignment 1 search algorithms, 
implement as a single step within the iterative 

algorithm



RRT Data Structure
infrastructure.js

Tree implemented as a JavaScript 
object with array of vertices

tree = {“vertices”:

[
{“vertex”:[x1,y1],
“edges”:[tree.vertices[1]]},
{“vertex”:[x2,y2],
“edges”:[tree.vertices[0]]}

],

“newest”:1}
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[x2, 
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(x1, y1)

Data structure view Search canvas view



RRT Functions
infrastructure.js

Helper functions available for 
basic tree operations

rrt.js

Suggested functions for you to add 
for RRT-Connect implementation



Demo



KinEval Overview

Code for collision detection 
and configuration space RRT-

Connect features



KinEval Overview

Code for collision detection 
and configuration space RRT-

Connect features



Configuration Space RRT



kineval_collision.js
kineval_collision.js

q_robot_config is an array 
representing current pose as 

point within configuration 
space

Dimension of configuration 
space is a function of the 

specific robot!



kineval_collision.js
kineval_collision.js STENCIL: Check each link for 

collision with spherical obstacles

Collision detection pseudocode:
For each link in robot

For each obstacle in world
If intersection(link, obstacle)

Return link is in collision
Return no collision



AABB Link Collision Detection



kineval_collision.js
kineval_collision.js

AABB collision check for a link provided 
for you in this function, but you need to 

add the rest of FK traversal

Need to compute mstack
for use here



kineval_rrt.js

Implement 
robot_rrt_planner_iterate() as a 

single iteration of the RRT-Connect 
planning algorithm

Include any helper functions in this file

kineval_rrt.js



Desired Result
Arbitrary initial configuration Collision free path to home

Backward step 
along motion plan

Forward step 
along motion plan



Demo



Final Tips
CI grader is a rough guideline, so you must do your own testing to verify 
correct implementation

Make sure you use the robot’s full configuration space, including all joint 
DOFs, and not just base movement in the ground plane

Do not move the robot outside of the X-Z plane
No translation along Y axis

No rotation around X or Z axes


