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Abstract : Various researches on small autonomous driving platforms have been conducted for unmanned delivery or
surveillance. Among the autonomous driving algorithms, the path tracking algorithm is the most basic algorithm for
performing missions, but many vehicles have difficulty in ensuring tracking performance. The most commonly used
pure-pursuit algorithm is difficult to tune and invests a lot of time because the two design parameters, such as feedback gain
and look-ahead distance, have complex effects on performance. In this research, the tracking characteristics of pure-pursuit
algorithm are identified, and the optimal controller conditions suitable for a small platform are determined. The tracking
performance evaluation is conducted based on the ERP-42 autonomous driving platform. The controller design parameters
are swept, and the maximum lateral and heading offset are measured under all parameter conditions.
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2. Autonomous Vehicle Platform
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2.1 ERP-42 based Autonomous Platform
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Fig. 1 Autonomous delivery platform based on ERP-42

2.2 Autonomous System
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Fig. 2 Trajectory tracking system archltecture
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Table 1 Autonomous system specifications

Parameter Specification
GNSS RTK Position accuracy (RMS) | 1 cm+ 1 ppm
(Model: PwrPak?7) Data rate 100 Hz
Processor i7-9750HF
Control PC (2.6 GHz)
Memory 16 GB

2.3 Vehicle Dynamic Parameter

e FRES o9 SUFY] Y A &
aste] Ho F3 £ 20 kmhE AFHE Q)
8 UAE YA o, 24 2712 )
sho] Ank xpEFr o} w9 &2 Fuo] =8 7HA] AL Ut
= HF] AAIRE 9] B = Table 291 4 2] 8kl

Table 2 Test vehicle parameters

Parameter Nominal value
Speed V., (km/h) 15
9.55 (rate)
T T
orque (Nm) 45 (peak)
Mass m (kg) 222
L(m) 1.04
Center of gravity 1, (m) 0.52
point
[, (m) 0.52

3. Pure-pursuit Tracking Algorithm
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3.1 Feedback System for Tracking Control
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Fig. 3 Feedback control system of tracking control
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3.2 Pure-Pursuit Algorithm
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Fig. 4 Description of pure-pursuit algorithm
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3.3 Look-ahead Distance Characteristics
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Fig. 5 Tracking characteristics according to look-ahead
distance. (a) Short look-ahead distance, (b) Long
look-ahead distance

3.4 Tracking Performance Metric
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Fig. 6 Descriptions of GNSS RTK waypoint and vehicle
coordinate

3.4.2 Heading Offset

WG oAb FF BE AR} o] W
ebdich dere] RAFAR A ke 7
WaypointE 4 & &}aL 71 Fol| A o] A= o] 3/ o] ek
ARFg, o)W, 7 =o] Wakat xpeke] WEk 2ol S A
gk

4. Path Tracking Experiment
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Table 3 Tracking algorithm design parameter

Parameter Value

Feedback gain (Kp) 0.8 1.0 12 14

Look-ahead distance 7.0m 7.5m 8.0m 8.5m

4.2 Experiment Results
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Fig. 8. Tracking performance experiment results with
feedback gain changes (20 kph). (a) Global
driving path. (b) Lateral offset, (¢) Heading offset

4.2.2 Performance Change according to Look-ahead Distance
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