
Recall from Last Lecture

• Localization

• Markov Localization

• Probabilities

• Bayes rule for measurement update

• Total probability for motion update 
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P(Z|R) = 0.8 and 

P(Z|G) = 0.2



Localization with using Python: Measurement Update

• Python code

• Result

Sense: Z = red

P(Z|R) = 0.8 and 

P(Z|G) = 0.2
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Localization with using Python: Move Update

• Python code

• Result
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Localization with using Python: Move & Sense Update

• Python code



Localization with using Python: Move & Sense Update

• Python code

• Result



Programming Assignment 1: Multiple Measurements 
PA1A-MultipleMeasurements.py



Programming Assignment 2: Move 1000 Times
PA1B-Move1000Times.py



Programming Project #1: Localization in 2D

• Two dimensional grid

• Begin with uniform distribution

• Measurement

– pHit = sensor_right

– pMiss = 1 - pHit

• Motion encoding

– [0,0] – no move

– [0,1] – move right

– [0,-1] – move left

– [1,0] – move down

– [-1,0] – move up

• Move

–No overshot

• pExact = p_move

• pOff = 1 - pExact 



Programming Project #1: Localization in 2D
PP1-Localization2D.py



Assignment Summary

• Two Programming Assignments

–PA1A: Multiple Measurements: 

• Download: PA1A-MultipleMeasurements.py

–PA1B: Move 1000 Times

• Download: PA1B-Move1000Times.py

• One Programming Project #1

–Download PP1-Localization2D.py

–Define sense function and move function 

–Write a loop and call the functions move and sense inside the loop body.

• Submission

–Submit the three Python source code in Canvas



Programming Project #1: Localization in 2D
Hint for move function move(p, U)

(𝑖, 𝑗)(𝑖, 𝑗−1)

(𝑖+1, 𝑗)

(𝑖−1, 𝑗)

(𝑖, 𝑗+1)

How to update p[𝑖, 𝑗] after executing a motion command U

pExact * 𝑝 𝑖 − 𝑈 0 %𝑙𝑒𝑛 𝑝 ][(𝑗 − 𝑈 1 %𝑙𝑒𝑛(𝑝 𝑖 )] + pOff * 𝑝 𝑖 [𝑗]
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