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Pure Pursuit vs. Stanley — Comparing Controllers
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\Who that?

» CS @RWTH

« Joined EcurieAix in 2024/25 season
o Utility & QoL in DV
o Control in DV

* |nexperienced Noob

mYWORR-BREMSE

SIEMENS
WMBEL

Contact me: abdullah.rehman@rwth-aachen.de
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What Control?

Press W' to move forward

© FSG Mosch
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Cameras and
LiDAR

Perception

Planning

State Est.

IMU and GPS
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Inverter Data

Control

Steering Angle

Tractive System

Steering
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How Control?

More than WASD?

© FSG Wimantel ,
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Longitudinal Lateral
7 : 3 ,‘_'_’-, ’ﬁ 3

PID, MPC Pure Pursuit, Stanley, MPC
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Pure Pursult
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Pure Pursult

Look-ahead
distance
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Pure Pursult
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Pure Pursult

Legend
L:  wheelbase
0: angle error

l;: lookahead

goal (x,,¥,) ”

pure-pursuit curvature
path :
reference trajectory
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Pure Pursult

Lookahead too low

Lookahead too high
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Stanley (Heading Error)
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Stanley (Crosstrack Error)
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Stanley (Crosstrack Error)
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Stanley

Trajectory Vi
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Evaluation

ooz 23/03/25



Evaluation

Stanley Pure Pursuit
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1

Fvaluation (Trajectory Decviation)
‘w ‘ I

na.
l\ | \" TSI & I )’ H JLLL, )

Stanley Avg.: 0.277 tin 00055 Pure Pursuit Avg.: 0.469

|

{‘
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Evaluation (Steerrate)

== Stanley == Pure Pursuit

40

20

Steerr.

-20

-40

tin 0.005s

Stanley AAD.: 7.1 Pure Pursuit AAD.: 3.96
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Pros & Cons

Stanley

+ Precise + Smooth

+ High speed + Low speed

+ Bit less finetuning + Robust against noise
— Understeering — Qversteering

— Heavily reliant on other modules — Lookahead tuning

— Large Steering rate — High speed
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Thank you.

Questions?
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