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It is important to guarantee the safety of vehicle to minimize the damage to the driver in case of the accidents. In order
to inspect and later enhance the safety of vehicle, the owner of the vehicle usually have a vehicle safety inspection.
The Korea Transportation Safety Authority (KOTSA) issues the Comprehensive Performance Inspection Certificate
after vehicle inspection. The certificate only specify the legal inspection criteria for safety and measured values of
the safety parameters, however, as ordinary driver in lack of expert knowledge about the vehicle is difficult to
understand the contents of the Certificate. Thus, in this paper, the authors try to give the information about the
inspection results in easier way to understand. This information not only guarantees the owner of the vehicle to better
understand the inspection results, but it also gives the opportunity to the driver to deal with the specific problem listed
in the results. The methods in this paper are to transform the vehicle inspection data into the non parametric
distribution to easily represent the values to the index later on. Also, example indexes are presented to the actually
inspected vehicle based on the reference distribution to show the better assessment of the developed method.
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Figure 1. Data Structure of VIMS
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Table 1. Item and variables used in the analysis for safety index

calculation
[tem Variables used Pass criterion
Alignment of front wheels
o Smm
Steering | (Inner direction)
system | Alignment of front wheels
L Smm
(Outer direction)
Alignment of rear wheels
L Smm
Drive | (Inner direction)
system | Alignment of rear wheels
L Smm
(Outer direction)
Sum of the braking power of shaft/
. . 50%
Brake |Total weight of the vehicle
system | Sum of the parking braking power/
. . 20%
Total weight of the vehicle
Left headlight(Left direction) 15cm
Lighting |Left headlight(Upper direction) 10cm
system | Right headlight(Right direction) 30cm
Right headlight(Upper direction) 10cm
Instrument 32km/h~
dometer 40km/h
system | PeeCometen AU 44.4km/h

Table 2. Item and variables used in the analysis for environmental

index calculation

Item Variables used Pass criterion
Exhaust carbon monoxide(CO) 1.2%
gas hydrocarbon(HC) 220ppm
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Table 3. Range of data per item used in the analysis for safety

index calculation

R f th
Item Variables used ange o .e
data analysis
Alignment of front wheels
. — Omm~10mm
Steering | (Inner direction)
system | Alignment of front wheels
L Omm~10mm
(Outer direction)
Alignment of rear wheels
o Omm~10mm
Drive | (Inner direction)
system | Alignment of rear wheels
L. Omm-~10mm
(Outer direction)
Sum of the br.aking power of 0%-~100%
Brake shaft/Total weight of the vehicle
system | Sum of the par.king braking . 0%-~100%
power/Total weight of the vehicle
Left headlight(Left direction) Ocm~60cm
Lighting | Left headlight(Upper direction) Ocm~60cm
system | Right headlight(Right direction) Ocm~60cm
Right headlight(Upper direction) Ocm~60cm
Instrument Okm/h~
dometer 40km/h
system speecometet n 99.9km/h

Table 4. Range of data per item used in the analysis for environ-

mental index calculation

Item Variables used Range of the data analysis
Exhaust |carbon monoxide(CO) 0%~20%
gas hydrocarbon(HC) Oppm~1,000ppm
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Figure 2. Three types of index model
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FAULTY COMPONENT GROUPS RESPONSIBLE FOR ACCIDENTS
(VEHICLES)
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Figure 5. Percentage of accidents caused by vehicle defects of DEKRA

Table 5. The weighting factor of each item(Comprehensive

safety index)
Item Variables used Weighting
factor
Alignment of front wheels
Steering (Inner direction) 10%
system Alignment of front wheels
(Outer direction)
Alignment of rear wheels
Drive (In.ner direction) 20%
system Alignment of rear wheels
(Outer direction)
Sum of the braking power of
Brake shaft/Total weight of the vehicle 40%
system Sum of the parking braking
power/Total weight of the vehicle
Left headlight(Left direction)
Lighting Left headlight(Upper direction) 10%
system Right headlight(Right direction)
Right headlight(Upper direction)
Instrument speedometer 40km/h 10%
system
Sensory | Suspension, Engine, Car shape and 0
inspection | body, etc. 10%

Table 6. The weighting factor of each item(Comprehensive

environmental index)

Item Variables used Weighting factor
carbon monoxide(CO) 40%
Exhaust
s hydrocarbon(HC) 40%
8 Sensory inspection 20%




7] o 393 2
A 4 7S 243 AT A HAA L FH A R 357
() FRAFE A 93 FRATE, SHA A9 A3AT, 4599, 95
ARSE 0I3UE 129-68] AFA 247 ANB A% 2, 929934 2ol 4 FREL &9 At A4 WS
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Table 7. Comprehensive safety index of sample vehicles(2013)
Steering system Drive system Brake system Lighting system
Model | ) left left Right | ~Right l?nsgﬁ_ Sz:sg;y safety | Star
(Year) u Inner | Outer | Inner | Outer | .o parking | headlight | headlight | headlight | headlight INSPEC- | . dex point
direction | direction | direction | direction brake | (Upper (Left (Upper | (Right | System | tion
direction) | direction) | direction) | direction)
Measurement | 1 1.5 0 662 | 29.1 0 0 0 0 393 | 100
value
SONATA | by | Single item | 100 | 519 | 723 | 100 | 678 | 888 | 100 | 100 | 100 | 100 | 887 | 100
(2005) index
Variable 16 172 31 10 89 | 10 | 847 [Sekkkd
index
Measurement |, | 0 0 0 674 | 216 55 49 23 15 | 363 | 100
value
SONATA |y | Single item | 539 100 | 100 | 100 | 728 | 25 | 66 | 151 | 504 | 646 | 435 | 100
(1996) index
Variable
index 6.7 20 19.6 34 44 10 64.0 %k ko
Measurement | 0 0 0 647 | 326 0 0 0 0 336 | 100
value
SM5 Single item
(2007) Pass index 100 100 100 100 62.2 96 100 100 100 100 9.7 100
Variable 10 2 36 10 10| 10 | 826 [Jkkak
index
Measurement | 4 | 0 0 0 518 | 214 0 39 0 0 384 | 100
value
SM5 .. | Single item
(2003) Fail index 100 100 100 100 33 25 100 282 100 100 714 100
Variable
index 10 20 57 8.2 7.7 10 61.6 %k ¥y
Table 8. Comprehensive environmental index of sample vehicles(2013)
Model i tal
ode result carb0‘r1 hydrocarbon ‘SeHSOTy env1rA0nmen ¢ Star point
(Year) monoxide inspection index
Measurement value 0 8 100
NATA
5?2005) Pass Single item index 100 66.6 100
Variable index 40 26.64 20 86.6 Jokok ke
Measurement value 0.81 434 100
SONATA
Fail Single item ind 5.8 0 100
(1996) ai mge.zlem index
Variable index 2.32 0 20 223 KA
Measurement value 0 4 100
M
SM3 Pass Single item index 100 78.4 100
(2007)
Variable index 40 31.36 20 91.4 Jkkkk
Measurement value 8.1 563 100
SM5
Fail Single it ind 0 0 100
(2003) ai ingle item index
Variable index 0 0 20 20 K veevy
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