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[Abstract]

The proportion of commercial vehicles currently used by the private sector among the vehicles operated by
the military is very high at 58% and plans to increase further in the future. As the proportion of commercial
vehicles in the military has increased, it is also an important issue to determine whether to disuse of
commercial vehicles. At present, the decision of disuse of commercial vehicles is subjectively judged by
vehicle technical inspector using design life and vehicle usage information. However, the difference according
to the military operation environment is not reflected and objective judgment criteria are not presented. The
purpose of this study is to develop a model to determine the disuse status of commercial vehicles in
consideration of military operating environment. The data used in the study were 1,746 commercial vehicles
of three types: cars, vans and trucks. Using the information of the operating area, climate characteristic,
vehicle condition the decision model of disuse status was constructed using the classification machine learning
technique. The proposed decision model of disuse status has an average accuracy of about 97% and can be
used in the field. Based on the results of the study, the policy suggestions were proposed in the short and
long term to improve the performance of decision model of disuse status of commercial vehicles in the

future and to establish a new data construction method within the logistics information system.
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I. Introduction
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Fig. 1. Disuse procedure by commercial vehicles
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I. The Proposed Scheme
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Fig. 2. Research method and procedure diagram
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1. Data collection
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2. Data preprocessing and Variable definition
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Table 1. Collection data preparation results

Category Sedan Van Truck Total
Collection 847 415 484 1,746
data
Outlier -28 61 -30 -119
Analysis 819 354 454 1,627
data
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3. Descriptive statistics analysis and Difference
verification
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4, Evaluation of disuse data
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Sedan Spoint 4point 3point 2point 1point
48,738,586  W4,543,117  W2,367,084  W1099,683 W8,000 shortfall

Van Spoint 4point 3point 2point 1point
49,579,280 8,058,889 4,139,091  W2196455  W64,593 shortfall

Truck Spoint 4point 3point 2point 1point

W76,713,382 W7,186,182 #3,012,188 W1479,142 W27,361 shortfall

Fig. 3. Scoring maintenance cost by vehicle
type(example)
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Table 2. Weights of Disuse decision standard and
associated variables through AHP

Associated
Category(weight i Type
gory(weight) variables L
Cumulative
maintenance . .
maintenance cost | continuous
Economic cost
. (0.2969)
standpoint Economic
(0.6538) . . .
repair Economic repair .
o . categorical
limits limits excess status
(0.7031)
Mileage Mileage continuous
(0.14) 9
Design life Design life categorical
(0.29) excess status 9
Operational Operation
standpoint region Operation region | categorical
(0.3462) (0.37)
Climatic Mean temp.e.rattfre,
. Mean precipitation .
Characteristics . continuous
(0.20) Mean relative
’ humidity

5. Model building and Evaluation
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Il. Descriptive statistics results

1. Service life and mileage descriptive statistics

by vehicle type
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Table 3. Descriptive statistics of service life by
vehicle type(unit @ year)
Catego Min Medain bCETD Max
gory (sd)
11.85
Sedan 8 12 (1.59) 16
11.54
Van 10 11 (0.90) 13
11.81
Truck 9 12 (1.36) 16

Table 4. Descriptive statistics of mileage by vehicle

type(unit : km)
Category Min Medain e Max
(sd)
Sedan 2,073 143,427 (17597"130691) 388,018
Van 13386 | 194812 (17957"183771) 400,175
Truck 1,954 120,942 (16228’;374010) 307,174
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2. Correlation Analysis between Service Life
and Mileage by Vehicle Type
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Table 5. Correlation between Service life and
mileage by vehicle type
Category Sedan Van Truck
Correlation 0.2060 -0.1234 -0.0651
<Table. 5>5 A EH £.8x}0] 700t Rair{z|e} 28
21 o) 9] R0l YA = %4 A B
QIk. ol 3-8Al0] AL 2840] L4E Rehrfe)r}
BolAIcke S0l 1, $axIet E2je] 39t ¢84%0] 2

22 737 2|7} golRIThs ojulolu} AFAIS ZHE0] &
Zrop 2 MaA0l Meiyge gl= 7oz golch

- e Y ow

—n

3. Analysis of difference between design life
and service life
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Table 6. P-values of t-test results between Design
life and service life by vehicle type

Category Sedan Van Truck
Design life 9.55 11 11
Service life 11.85 11.54 11.81

p-value <2.2e-16 <2.2e-16 <2.2e-16
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4. Analysis of difference of service life according
to operating area
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BAEAS AT, 229
o

2] FolgtE2 <Table. 7>0f A5t

Table 7. ANOVA results of service life and mileage by
military operation region and vehicle type

Category Sedan Van Truck
Service life 1.94e-07 0.0356 0.528
Mileage 6.22e-12 0.00192 0.024
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Table 8. Service lifes and Mileages by military

operating regions

Category Sedan Van Truck

Mountain 12.95 11.33 11.74

service Urban 11.9 11.64 11.78
life(year)

Seaside 11.43 11.46 11.95

Mountain 244,888 218,229 163,193

Mileage Urban 153,057 | 186,319 | 127,457

(km)
Seaside 152,709 | 211,336 | 124,882

5. Evaluation results of adequacy and inadequacy
of disuse data
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Table 9. Cutoff points of vehicle type using ROC curve

Category Sedan Van Truck
Cut off 2.096 2.267 2.451
point
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Table 10. Results of Disuse evaluation by vehicle
type(unit : case)

Category Adequacy Inadequacy Total
Sedan 778 41 819
Van 287 67 354
Truck 377 77 454
Total 1,442 185 1,627

V. Proposed Model
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1. Decision model of disuse status for Sedan

1.1. Evaluation of cross validation
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Table 11. Cross validation results for sedan

Category Rpart RF Nnet SVM LR
Mean(%) 98.09 99.64 99.86 99.21 99.29
Sd 1.74 0.28 0.17 0.50 0.50
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Category Rpart RF Nnet SVM LR
Fig. 5. Proposed decision model of disuse status for sedan
Mean(%) 92.21 97.61 98.54 97.92 93.05
. . . Sd 2 1.18 0.74 1.30 0.84
2. Decision model of disuse status for Van
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V. Conclusions
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