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Abstract

Saving man-power and improving efficiency at inspection process have recently become urgent issues in the
automobile industry due to labor shortage caused by a decline in working population and an increase in
inspection items by the spread of advanced safety technologies such as automatic braking. This report describes
Mazda’s activity and automation system guidelines by using Al, regarding the NEDO'® research business

(“Project on the refinement and optimization of automobile completion inspections using Al”) that Mazda has
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participated in.

(*a) NEDO: New Energy and Industrial Technology Development Organization
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[Target 10themes] automation (100items)

(a)Tire inspection
(b)Lamp inspection
(c)Side slip inspection
(d)Meter inspection
(e)Brake inspection
(f)Vehicle control system inspection

(g)Fuel consumption and Exhaust gas measurement
(h)Inspection for measuring electricity consumption
(i)Indicator inspection

(j)Engraved plate inspection

Fig. 1 NEDO Themes
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Fig. 4 Tire Side Measurement and Imaging

Tire size

Fig. 5 Tire Specification Image
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Fig. 6 CNN Model (Manufacturer)
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Fig. 7 Data Augmentation
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Fig. 8 Data Augmentation Image
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Fig. 9 Result of Manufacturer Discrimination
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Fig. 10 Result of Series Discrimination
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Fig. 11 Result of Size Discrimination

Table 1 Score Average and Standard Deviation

Positive Score Negative Score

Av Standard Av Standard

& deviation & deviation

Manu- 1 59 998 | 0.00053 | 0.00112 | 0.00053
facturer

Series 99.999 | 0.00380 | 0.00004 | 0.00143

Size 99.992 | 0.22171 0.00196 | 0.10129
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Fig. 12 Tire Inspection System

3.4 M VEROBERES X T LOEEIRE
HERES X TLOREERIEE LT, EHRAEDOER
AR (1 24 BRE) OBTRHEEBETN 1000 BDR A
YEBAWT, BEEEICEIT Y EREDRIIZIT o7,
FIRRER (Fig. 13) CREIIUTOLEDT, HIER
EDBE (R, BBRrHIZ0%) ZTE/KL, EF
SEICEVWVTEWVIERE THS iR LT,
(21 VARHERE] | RHE=0%, 382EE0% (0
A&,2334K), FBEE 0.09% (24,2336 K)

2334
5 2000
€
1000
2 0 2
0
Positive  Negative Unknown

Fig. 13 Result of Normal Production
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Fig. 14 Result of Other Models
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Fig. 15 Result of Defective Marking Tire
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Fig. 16 Result of Bad Condition
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Fig. 17 Result of Unlearned Tire
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