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1 Introduction  
There are seven sections outlined in this document. Section 1 describes the purpose of 
this document, the scope of the project, defines terms used throughout this document, and 
defines how this document is organized. Section 2 provides a system overview, product 
perspectives, product functions, and user characteristics. It also lists any engineering 
constraints that may exist, assumptions and dependencies for the system, and 
approportioning of requirements. Section 3 displays the requirements for this system. 
Section 4 provides class, use case and state diagrams to show how the system will act and 
function. Section 5 will discuss the prototype of the system, provide an example, and 
explain what will be required to run the prototype. Section 6 contains references used 
throughout this document. Lastly, section 7 provides further contact information for the 
system.  

1.1 Purpose 
The purpose of the Software Requirements Specification document is to describe the 
functionalities of the Automotive Paint Defect Analysis System. This document will 
cover all the intended features, use cases, user interface (UI), required hardware, 
software, and any other technical or non-technical dependencies. This document’s 
intended audience is those involved with the Automotive Paint Defect Analysis System 
project. It is especially targeting the defect analysts and other employees involved with 
the defect reports at GM.  

1.2 Scope 
The name of the product being developed is the Automotive Paint Defect Analysis 
System. The main objective of the Automotive Paint Defect Analysis is to help automate 
the paint defect analysis that is being done at various GM plants. The system consists of a 
software installed on a handheld tablet which will be used by an analyst to mark defects 
on a certain type of car. This type of software system, compared to the current system on 
which analyst record defects on paper, will help reduce cost and time to produce the 
reports. Also, this will ensure consistency and accuracy within the reports. However the 
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software does not guarantee accuracy in defect types as that is handled manually by an 
analyst. 

1.3 Definitions, acronyms, and abbreviations 
This section of the document contains acronyms and abbreviations for certain terms that 
the reader may find difficult to understand.  
 
Definitions: 

● Automotive Paint Defect Analysis System: This system allows automation of 
paint defect analysis using other subsystems. 

Acronyms: 
● DPU: Defects per Unit 
● UI: User Interface 
● SEV: Severity 
● APDAS: Automotive Paint Defect Analysis System 
● GM: General Motors 

1.4 Organization 
This section will give readers an overview of the Automotive Paint Defect Analysis 
System. The document is organized as shown below: 
 
1. Introduction 

1.1 Purpose 
1.2 Scope 
1.3 Definitions, acronyms, and abbreviations 
1.4 Organization 

2 . Overall Description 
2.1 Product Perspective 
2.2 Product Functions 
2.3 User Characteristics 
2.4 Constraint 
2.5 Assumptions and Dependencies 
2.6 Approportioning of Requirements 

3. Specific Requirements 
4. Modeling Requirements 
5. Prototype 

5.1 How to Run Prototype 
5.2 Sample Scenarios 

6. References 
7. Point of Contact 
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2 Overall Description  
This section covers the use, function, and constraints of the software product. It provides 
a general description of the system as well as what the system will do and lists any 
restrictions that exist for the user and the system. Goals beyond the scope of this project 
are also included. 

2.1 Product Perspective 
This software product will act as an integral component to discover errors in the paint 
jobs of cars.The software will allow users to mark dots at specific locations of the vehicle 
indicating various defects. The dots will be color coded to differentiate between types of 
defects found. The user will also be able to distinguish how severe a defect is in the 
software. With all this information stored, the software will be able to generate reports 
based on the recorded defects found by analysts. These reports will consist of daily and 
weekly reports based on the defects recorded amongst the users.  
The software will need to run on a tablet or any device with a large touch screen. The 
software will also need a database to store all the information and records of defects.  

2.2 Product Functions 
This software will allow analysts to digitally record and analyze paint defects on cars 
while inspecting them. Analysts will be able to create reports in which they can record 
numerous paint defects on one report as units are analyzed, and then the analyst can 
submit their report to the database. 
The main interface will include a wireframe of the vehicle, a list of colors on the side of 
the screen associated with various categories of defects that could be found, a previous 
and next button to filter through the different wire frames for the vehicle, an undo button 
to remove recorded defects, and a generate report button that will generate a report based 
on the defects recorded. When an analyst starts a new report, they will start with a 
unmarked wireframe of all four sides of the car. When they come across a defect they, 
will choose a color depending on the type of defect, and then by tapping on the 
wireframe, they will be able to distinguish how big, how severe, and using color also 
what type of defect it is. They analyst will be able to record numerous defects all on one 
report as units are inspected, resulting in a report with an accumulation of defects. Once a 
report is finished it can be submitted and a report can be generated. The generate report 
button will then give an analysis of defects displaying a summary of all the defects on the 
model as well as other data including the number of units inspected, defects per unit, 
analysts involved, and the time and date the report was taken.  
 
 2.3 User Characteristics 
The user should be knowledgeable about the design, model of the car, as well as what an 
acceptable paint job at any given checkpoint should look like. The user must be an expert 
at identifying and recognizing paint defects with their own eyes as cars come pass 
through the paint checkpoints. They must also be able to distinguish the severity of the 
defect as well as and be able to accurately describe the defect.  
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 2.4 Constraints 
The system requires internet connection in order to save reports and collected data to the 
cloud. Without an internet connection, the data will not be able to be stored on the cloud. 
The system must be able to run on on a tablet that a client analyst will use on the floor. 
 
 2.5 Assumptions and Dependencies 
The system relies on the hardware and software functioning properly. The software is 
expected to correctly produce and store paint defect reports. The cloud system used for 
storing data will function properly and be available at all times. The system is to be used 
at a paint inspection checkpoint in a vehicle assembly plant. It requires a user to input the 
paint defects with its severity into the software. The user needs to be capable of inputting 
the data correctly. 
 
 2.6 Approportioning of Requirements 
In the future, the system may be capable of running analytics on the generated reports. 
With the analytics, the system would be able to detect when there are an unusual amount 
of defects and notify the user. The system could also be integrated with other analytics 
and reports on other parts of the assembly line in the future. This is allow analysts and 
other key stakeholders to make data-driven decisions on how to solve defect issues. 

 
 

3 Specific Requirements  
1. Must be able to store and pull data 

1.1 The user has the ability to begin, edit, save, or delete a new 
dashboard/diagram 
1.2 Store analyst input of defects, their severity and size 

2. Software generates accurate daily reports 
2.1 Reports are based on the defect data from analysts  
2.2 Reports can be generated as a PDF document to print 

3. UI/UX is compatible for tablets and is user friendly 
3.1 Analysts will be able to open up the software on their tablet 
3.2 Features are easy to use and navigate 

4. UI/UX incorporates wireframes 
4.1 Analysts will record any defects directly on the wireframes on the screen 
4.2 Wireframes must be scaled to fit the majority of the screen  

5. A legend of defects will be included 
5.1 Each defect will be assigned a unique color 
5.2 If the analyst taps on that defect, it will automatically change the paint color to 
match the defect color 

6. Internet Connection is Required 
6.1 Tablet must be able to connect to the internet to run software and save/load 
data 

7. Database required to store defect diagrams and reports 
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7.1 Database must contain scheme for defects 
7.2 Database is in cloud 
 
 

4 Modeling Requirements  
The class diagram that represents the objects in our system and their properties. 
 

 
 
 
 

Element Name Description 

Class: Controller 
 

A class that controls the system. 

Attributes:  

Operations:  

          GenerateDailyReport() Generates a report for the current day 
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          GenerateWeeklyReport() Generates a report for the current week 

Relationships: Controls the state of the program. Is associated 
with the Report class. 

 
 
 

Element Name Description 

Class: Defect  

Attributes:  

          Sev : string A string representing the severity of the defect. 

          Type : string The name of the type of defect. 

          Station : int The station/checkpoint number id. 

          Description : string A brief description of the defect. 

Operations:  

          Record() Records the defect. 

Relationships: Is associated with Dot and Report. 

 
 
 

Element Name Description 

Class: Dot A class that tracks the dots (defects) an analyst 
records 

Attributes:  

          X: float The x coordinate of the dot on the wireframe 

          Y: float The y coordinate of the dot on the wireframe 

          Diameter: float The diameter of the dot 

          Color: color The color of the dot 

Operations:  
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         Draw() Draws the dot 

Relationships: Is associated with Defect and Wireframe 

 
 

Element Name Description 

Class: Report  

Attributes:  

          Model : string A string representing the car model used in the 
report. 

          numUnits : int The number of cars (units) that have been 
analyzed for the report. 

          StartTime : time The time representing when the first car was 
analyzed for the report. 

          EndTime : time The time representing when the last car was 
analyzed for the report. 

          Analyst : string The name of the Analyst making the report. 

          Date : Date The date that the report covers. 

          DPU : Float The average number of defects per unit for the 
report. 

          VSI : Float The VSI for the report. 

Operations:  

Relationships: Is associated with Controller, Defect, and 
Wireframe. 

 
 
 

Element Name Description 

Class: Wireframe  

Attributes:  

          LeftImage : bitmap The wireframe image for the left side of the car. 
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          RightImage : bitmap The wireframe image for the right side of the car. 

          TopImage : bitmap The wireframe image for the top of the car. 

          BackImage : bitmap The wireframe image for the back of the car. 

          FrontImage : bitmap The wireframe image for the front of the car. 

Operations:  

          tap() Tapping on the wireframe will create a defect at 
the location tapped. 

Relationships: Is associated with Dot and Report. 

 
The Use Case Diagram shows both the analysts interaction with the system and the 
interaction between the system and itself in each possible scenario: 

 
 
 

Usecase Create Report 

Actors: Analayst 

Description: In order to record defects on a vehicle an analyst will have the ability 
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to create a new report. This will open blank wireframes for the analyst 
to record on. 

Type: Primary 

Includes: Open fresh wireframe 

 
 

Usecase Update Report 

Actors: Analayst 

Description: In order to add/remove/update defects on a vehicle an analyst will 
have the ability to update a report that was already started (For 
example, if an analyst created a report at the previous station). This 
will open an existing set of wireframes for the analyst to record on. 

Type: Primary 

Includes: open existing wireframes 

 
 

Usecase Delete Report 

Actors: Analayst 

Description: If for any reason an analyst needs to delete a report (set of wireframes 
that defects have been recorded on) they can do so, 

Type: Primary 

Includes: open existing wireframes 

 
 

Usecase Open Fresh Wireframes 

Actors: Analayst 

Description: Opens a new set of wireframes for an analyst to record dots (defects) 
on 

Type: Secondary 

Includes: add dot, remove dot 
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Usecase Open Existing Wireframes 

Actors: Analayst 

Description: The analyst will be able to open an existing set of wireframes that 
have already been marked with defects. The analyst will be able to 
add or delete dot(defects) on this existing record. 

Type: Secondary 

Includes: add dot, remove dot 

 
 

Usecase Add dot 

Actors: Analayst 

Description: The analyst can tap on a place in the wireframe to record a dot 
(defect) 

Type: Tertiary 

Includes: None 

 
 

Usecase Delete Dot 

Actors: Analayst 

Description: The analyst can tap on a dot to get an option to delete a dot (defect). 

Type: Tertiary 

Includes: None 

 
 
 

Usecase Generate/View Report 

Actors: Anyone  

Description: Anyone within the plant/company will have the ability to generate 
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reports (daily, weekly, etc.) and view reports 

Type: Primary 

Includes: None 

 
The state diagram shows the states the system can be in and how it transitions between 
states. 
 
 

 
When the user updates a report they select “update” which sends an update command to 
the edit report system which will send an open stored report command to the marked 
report system. This is where the user makes any necessary edits. If the user sends a create 
command, a new report will be generated by the new report system. A mark command 
will then be sent to the marked report system where it can be saved by the user.  
 

5 Prototype  
The prototype shows the ability to create, edit, delete or view reports. If the user creates a 
new report they will be able to choose an error type and create dots (defect) on the 
vehicle wireframes. The user has the ability to switch between the different wireframes as 
well as record the severity and diameter of the defect. 

5.1 How to Run Prototype 
Our prototype was developed with Gamemaker Studio and is supported on Windows and 
Android platforms. It is available for download here: 
 
http://www.cse.msu.edu/~mcgrat91/project.html 
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5.2 Sample Scenarios 

 
Figure 5.2.1 

Figure 5.2.1 shows the overall view of the prototype. The main portion of the screen 
contains a wireframe of the car. The analyst can use the left and right arrows at the 
bottom of the screen to switch the wireframe he/she would like to mark defects on. To 
mark a defect, they can select a defect from the column on the right. This will match the 
pen color to the color associated with the defect. Next, they can tap the spot on the 
wireframe that the defect exists on. They will be asked to input the severity of the defect 
and the radius of the defect. Upon entering these values, a dot (representing the defect) 
will appear on the wireframe. Tapping the undo button will delete the last created dot 
made. The analyst can tap on the next car button to indicate they are marking defects for 
a new car of the same vehicle type. The generate report button will generate a report on 
the defects the analyst detected. 

 
 

6 References 
[1]  Mark Overmars and YoYo Games, “GameMaker Studio v1.4”, 1999-2017. 

 

7 Point of Contact 
For further information regarding this document and project, please contact Prof. Betty 
H.C. Cheng at Michigan State University (chengb at cse.msu.edu). All materials in this 
document have been sanitized for proprietary data. The students and the instructor 
gratefully acknowledge the participation of our industrial collaborators.  

Template based on IEEE Std 830-1998 for SRS. Modifications (content and ordering of information)  have 
been made by Betty H.C. Cheng, Michigan State University (chengb at chengb.cse.msu.edu) 


