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● Purposes:

Introduction

Factors 

related to Vehicles

Overall Pass or Failed Inspection

Vehicle Components Inspection

Vehicle Make

Vehicle Region

Vehicle Age

Vehicle Mileage

Brake System Glazing

Tire Road Test

Steering Lighting

Door Other

Fuel Exhaust

Impact

Figure1: Flow Chart of Research Purpose

● In the United States, vehicles such as trucks are federally mandated to undergo safety and maintenance inspections.

The truck inspection rate is affected by multiple factors.

o Explore the impact of the vehicle make, vehicle

driving area, vehicle age, and vehicle mileage

on the overall inspection rate and vehicle

component level inspection rate of heavy trucks

and trailers.

o Design a graphical user interface for human-

machine interaction to help truck fleet managers

and truck drivers make better decisions through

data analysis results in the dashboard.
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● Data Source: Compuspections

● All data used for subsequent visualization are heavy trucks and trailers. And the following three

categories of all data are included in the types in the table below.

● Datasets Creation:

● Scheme1: Randomly selected 1,000 vehicle data, and then formed a simulated fleet.

● Scheme2: Randomly selected the same number of vehicle data for each vehicle make type, vehicle

mileage type, and vehicle region type, formed three datasets of vehicle make, mileage, and region

separately.

Columns in the dataset Types

Vehicle Type TRUCK, TRAILER

Vehicle Body TK

Vehicle Class TRUCK DELIVERY, TRUCK TRACTOR

Data
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Research Strategy 

Hypothesis Generation

Correlation Analysis

Change Subset

Hypothesis Verification Conflict Detection 

Hypothesis Correction

Conclusions

Adjust Sample Size

Decision Making Fields

Purchase

Maintenance

Retirement

Inspection

Assist fleet manager or truck driver to make decisions
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Data Visualization Dashboard Design

● Power BI

Advantages

Easy to compare multiple influencing factors

Highlight the visual results of a factor category

Specialized software display
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Data Visualization Dashboard Design

● Python Dash Module

Advantages

Easy to display visual results of a certain 

category of influencing factors

Easy to show Q & A session

Webpage display
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Data Analysis Vehicle Make

● Typical Vehicle Components Inspection● Overall Inspection
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Data Analysis Vehicle Make

● Results of each vehicle make type
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Data Analysis Vehicle Make

● Results of each vehicle make type
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● NCHS urban-rural classification scheme (2013) divides counties into six

categories, with 1, 2, 3, 4 being metropolitan counties and 5, 6 being

nonmetropolitan counties.

Data Analysis Vehicle Region
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All the vehicles in the simulated fleet are from within Pennsylvania, mostly in medium

metropolitan counties, followed by large fringe metro counties and micropolitan counties .

Data Analysis Vehicle Region

● Vehicle Region Distribution



13

Data Analysis Vehicle Region

● Which inspection rates are below 95%?

Brake System: micropolitan(77%), medium metro(84%), large central metro(86%), small metro(91%)

Lighting: micropolitan(83%), small metro(85%), large central metro(87%) , noncore(93%),

medium metro(94%)

Steering: micropolitan(92%)
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● Vehicle Age Distribution

Data Analysis Vehicle Age

The vehicle ages of the simulated fleet mainly distribute from 0 to 24 years old.
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Vehicle Age

● Overall pass or failed inspection results from two different simulated fleets:

o Simulated Fleet 1:

The overall failed inspection rates in the vehicle ages of 9, 14 and 16 are higher than other vehicle

ages both in the two simulated fleets.

o Simulated Fleet 2:

Data Analysis
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Vehicle Age

The vehicle age with low pass brake system inspection

rate is concentrated around 10 - 16 years old.

o Simulated Fleet 1: o Simulated Fleet 2:

● Brake System Inspection:

Data Analysis
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Vehicle Age

The vehicle age with low pass lighting inspection rate

is concentrated around 14 - 17 years old.

o Simulated Fleet 1: o Simulated Fleet 2:

● Lighting Inspection:

Data Analysis



18

Vehicle Age

The vehicle age with low pass steering inspection rate

is concentrated around 14 years old.

o Simulated Fleet 1: o Simulated Fleet 2:

● Steering Inspection:

Data Analysis
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Vehicle Mileage

● Summary:

Odometer Type Mileage Range (mile)

1 0 ~ 5,000

2 5,000 ~ 10,000

3 10,000 ~ 15,000

4 15,000 ~ 20,000

5 20,000 ~ 25,000

6 25,000 ~ 30,000

7 30,000 ~ 35,000

8 35,000 ~ 40,000

The mileage distribution of the simulated fleet ranges from 0 to 40,000 miles.

Data Analysis
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Vehicle Mileage

● Which inspection rates are no more than 90%?

Brake System: 2(83%), 3(84%), 7(89%), 8(90%)

Lighting: 2(83%), 3(87%), 5(86%)

Steering: 8(90%)

Data Analysis
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Key Findings

Vehicle Make

Different vehicle makes have different inspection results in both overall and vehicle component levels. The inspection 

pass rates of these vehicle makes such as Freightliner, Western Star TR, and Volvo need to be improved.

Decision Making Fields

Purchase

Maintenance

Retirement

Inspection
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Key Findings

Vehicle Age

The vehicle age with low pass brake system inspection rate is concentrated around 10 - 16 years old.

The vehicle age with low pass lighting inspection rate is concentrated around 14 - 17 years old.

The vehicle age with low pass steering inspection rate is concentrated around 14 years old.

Decision Making Fields

Purchase

Maintenance

Retirement

Inspection
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Key Findings

Vehicle Region

Vehicles driven in micropolitan counties have the lowest inspection rates

of the components such as braking system, steering and lighting. Decision Making Fields

Purchase

Maintenance

Retirement

Inspection
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Key Findings

Vehicle Mileage

Vehicles whose mileages are from 5,000 ~ 15,000 miles have the lowest

inspection rates of brake system and lighting, while vehicles whose

mileages are from 35,000 ~ 40,000 miles have the lowest inspection rates

of steering.

Decision Making Fields

Purchase

Maintenance

Retirement

Inspection



Thank you for your listening!

By: Jiayu Li 


