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Application of Autonomous Driving Device
to Rough Road Durability Test
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Summary

For the vehicle reliability evaluation, Mazda has two test methods. The first one is the rig test using vehicle
body or chassis part. The second one is the driving test using the actual vehicle. Both tests take important roles to
evaluate vehicle durability and reliability.

The driving test has been conducted by test-drivers who drive the test vehicle by day and night shifts, and there
are some problems to be solved, which include prevention of judgement errors by the driver, improvement of
labor environment, and shortening of evaluation period. We developed a rough-road durability test method

using the autonomous driving device which can be the effective solution for these problems and verified it. This

paper shows some application cases and the future prospects of the autonomous driving device.
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Fig. 1 Reliability Test of Vehicle

Vehicle reliability test
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Fig. 2 Autonomous Driving Device
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Table 1 Autonomous Driving Device Comparison

Category Iltem Required Performance ComApany Comeany

Durability Using to the Rough Road A Unknown

Network Communication | Stability of Network Communication AN Unknown

Driving | Extensibility Running Simultaneously of Other Vehicles X Unknown

Applicable Road 4m Road Width, Sloping Road, Tkm/Lap X Unknown
Applicable Weather Bad Weather (Rain, Fog, Snow) AN X

Safety | Fail Safe Double or More Systems A Unknown

Support | Technical Support Ease of Maintenance and Care VAN Unknown
Comprehensive Evaluation 2 3
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Fig. 3 System of Mobile Station
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Fig. 4 Brake System of Autonomous Driving Device
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Fig. 6 Monitoring System of Autonomous Driving
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Fig. 7 Monitoring of Autonomous Driving Condition
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Fig. 8 Rough Road Test Course
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Fig. 9 Example of Vehicle Speed Pattern

BRE LIETERIZ, MAREOGEZI> FO—IL
TRETEERERICARS, LML, RIAN—DEE
TiE, EBEOETICHZIFCEEDEELE 2km/h %

HIF T2 HREBICRZTHETERDILSDETED
BLETBLSICEROENDBRVERARETHELR
ELTWe TDEDICKRTAN—DEERTBRD IE,
BIED EE YIS ROBREAEOICITR S TICHE S
TV, BENEEGREEIC K B2ETTIE GPS AIMIIC K B AIE
CEEOERER—XICOAV FO—I)LaAZy A1 B
IC50EBD Sy F U IEIHEITS. 22y b X—H—
DARIMEIC K B L EFREILE 0.5km/h TH B, HIfH/
SA—F—%J—RATFa1—ZVIFTBETERDE
FETCTHEEERICK T ZEEF Tkm/h LR TEE
I3 HEREICHRE o7 (Fig. 10),

10.0

—— Autonomous Driving Device
—e— Test-Driver

N e e

-5.0

5.0

0.0

Error of Vehicle Speed [km/h]

-10.0
12345678 9101112131415161718 1920

Number of Laps

Fig. 10 Speed Accuracy of Autonomous Driving Device
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Fig. 11 Turning Control for Autonomous Driving

25 km/h
Sector

BREZRIMLT 2T-DFENIA—E2—%ZEET S
Y, BERBICLZRT TV IFVHDEVWTEREDOR T
TUITREEIRELT B, BICHRPICERYT SMK
HREBREZIC L ZBREREDOZ(LPEFAIOMEDE
EHMKT ZHELH D, Bz, BOTL—F ke
aAY bO—ILE 2EEMIE, SR BRI THIBIEERICE
BH 2. £z, BEDNB O TESTHERHIELLHRZ=D
WRFTETHEL D, ABRBBENICIE, BEZERZIC
THEBEXMGC LEEERIMELT, EDHET, BRE
HH+EESFEBEE—RICLZIHEY 7 U 70BN
FEIZ Y b X—A—AKBELLZET 2 AMEICHE LT
EMERICBDELREEIE, XRTT7UVIIINA L EEGE
ROMBT—TINEERTZ T RT LI, ETZ
A VICERY BHOEEFEEZ) 7ILZ A LTHEL
TEEFRBICHIG LR TT7 ) >IN A THIET 5,
REMICIE, RIAN—DEBEL D HREOHITRRFERT
ZREHE—DRETHRTSIH, FEZLOMHIWVWELS
TRIT—ICLBBRENTREBE B 5T BR/NTX—
R—DETEIE, T77MINTORATALICRETETS-HE
BICRLT7 7ML ZHHAALFIBIC & D BEMA SR
LT R BETRELREEEZRTWVS,

BRNBMUBEDSERES, BAIELERMAGER
O—X%F 10 AL THRELLUBICH T 3EREDEE
ERREEL Too FERIE, EERD 200m BEFES TR E L
5cemUTTH B, RENKI K BZDIE, X771
U DRAEAT 180° U EZME L T B hEEIETORETS
T50cmUTORAZBLTWS (Fig. 12), B, &
ENEIZIHEEICEVWTHRDIELBEIL, BFHMCE

D 5em MRHICHE D, TDOLANJLIE, BALMAER
DREL LTHBOTREFTHD, BER 1 /N\N—Di8E
THREBOBRIIFRHEEC=EX235VWLARILICH D,

X Coordinate from Reference Point [m]
-247 -245 -243 -241 -239 -237 -235 -233 -231

-276
4

-278

242 2415 -241 -280
282
284
-286

-288

Y Coordinate from Reference Point [m]

=
................

* Target Track Driving Track (N=10)

Fig. 12 Track Accuracy of Autonomous Driving Device
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