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A Study on the Inference Model of In-use Vehicles Emission Distribution
according to the Vehicle Mileage
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ABSTRACT

To investigate the safety of the in-use vehicles emission against the tail-pipe emission regulation, in-use
vehicles emission trend according to vehicle mileage should be known. But it is impossible to collect all
vehicles emission data in order to know that. Therefore, it is necessary to establish a statistically meaningful
inference method that can be used generally to estimate in-use vehicles emissions distribution according to the
vehicle mileage with relatively less in-use vehicles emission data. To do this, a linear regression model that
solved the problems of data normality and common variance of error was studied. As a way that can secure the
data normality, In(emission) instead of emission itself was used as a sampled data. And a reciprocal of mileage
was suggested as a factor to secure common variance of error. As an example, 36 data of FTP-75 test were
handled in this study. As a result, using average value and standard deviation at each mileage which were
inferred from a linear regression model, probability density distribution and cumulative distribution of
emissions according to the vehicle mileage were obtained and it was possible to predict the deterioration factor
through full useful life mileage and also possible to decide whether those in-use vehicles will meet the tail-pipe
emission regulations or not.

FR7]&80] : In-use vehicle emission(-2-23) 2} v} & 7}2), Linear regression(’1% 3]7]), Normality(*
TFA1), Common variance(%-54H4), Error( 2 %}), Probability density(Z8 Hi)
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Fig. 1 Tailpipe emission distribution
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Table 1  Characteristic values of linear regression
a b R’ o’
HC —2.0078 | 0.3666 0.9445 0.2192
CcO 0.6722 0.4293 0.4381 0.3429
NOx —0.8661 | 0.1096 0.4292 0.4498
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Table 2 Predicted deterioration factor

HC | CO | NOx

Predicted 6,400km | 0.14 | 203 | 042

mean (g/km) | 80,000km | 0.19 | 3.01 0.47
Deterioration factor 1.401 | 1.484 1.106g
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Table 3 Decision results

HC Co NOx
Emission standard [g/km]| 0.25 2.1 0.62

Threshold [g/km] 0.21 33 0.53
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