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ABSTRACT 

 

 Drunk driving remains a global problem, resulting in numerous accidents and 

fatalities despite strict regulations and fines. Current measures to discourage this behavior 

are insufficient, necessitating an innovative solution that detects and reduces instances of 

impaired driving. This thesis proposes the development of an advanced in-car system 

capable of detecting impairment caused by alcohol in real time, thereby addressing the 

critical public safety issue of drunk driving. 

The key capability of this system is effective real-time alcohol impairment 

detection via contemporary sensor technology, which continuously monitors driving 

behavior and blood alcohol levels. When the system detects impairment, it automatically 

activates safety routines, including gradual vehicle slowing, to avoid accidents. 

Furthermore, the device uses GPS technology for exact location tracking, allowing local 

authorities to receive reliable information about the impaired driver's locations. This 

comprehensive approach improves road safety by providing timely interventions and 

advocating proactive actions to combat drunk driving. 

The development and execution of this advanced engineering solution are intended 

to overcome critical gaps in current drunk driving prevention efforts. The suggested 

method improves the efficiency of existing safeguards while also aligning with public 

expectations for a safer road environment, reducing the societal burden of driving under 

the influence of alcohol.



 

   

 

 ii  

DEDICATION 

 

 

In the quiet moments of reflection, amidst the pages of research and discovery, I find 

myself humbled by the journey that led to this thesis. With profound gratitude and deep 

appreciation, I dedicate this work to myself and to my cherished family. 

This thesis is not merely a scholarly achievement but a testament to the relentless pursuit 

of knowledge and the unwavering commitment to personal growth. It represents the 

countless hours of exploration, the challenges overcome, and the lessons learned along the 

way. May it serve as a beacon of inspiration for continued learning and self-discovery. 

To My Family, 

Your unwavering support has been the cornerstone of my academic endeavors. From the 

earliest dreams to the fruition of this thesis, your love, encouragement, and sacrifices have 

been my constant companions. This dedication is a tribute to your belief in my potential, 

your guidance through challenges, and your unwavering faith in my journey. 

As I reflect on this milestone, I extend my deepest gratitude to each member of my family. 

Your love and support have shaped my path, instilling values of perseverance, 

determination, and resilience. May this thesis stand as a symbol of our collective strength 

and shared aspirations for the future. 



 

   

 

 iii  

ACKNOWLEDGMENTS 

 

 

I want to say thank you to all my friend who always support me in any condition, and I 

want to say 'Alhamdulillah' for the blessings that Allah SWT has given to me. As a student 

who has graduation requirements to complete the capstone project, I made this thesis 

entitled " System to Prevent Vehicle Accidents by Detecting Alcohol Presence ". 

College life provides a lot of lessons in my life, there are joys and difficulties in living and 

of course it makes me stronger and understand the meaning of striving to get the dreams 

you want to achieve. Therefore, I would say thank you to: 

1. My lovely family, especially my mom, my dad and my sister who always support 

me all the time. 

2.  My partner Faqih who who worked tirelessly alongside me for almost six months. 

Your dedication, hard work, and collaboration have been instrumental in shaping the 

outcome of this Capstone Project. Together, we have navigated challenges, celebrated 

successes, and strengthened our bond through shared goals and aspirations. 

3. Ms. Cutifa Safitri, Mr. Genta Sahuri, Ms. Rosalina, Mr. Andika, Mr. Ghofir, and 

other computer science lecturers who have taught me about the subject in Computer 

Science over the last three years.



 

   

 

 iv  

TABLE OF CONTENTS 

 

         Page 

ABSTRACT ......................................................................................................................... i	

DEDICATION .................................................................................................................... ii	

ACKNOWLEDGMENTS ................................................................................................. iii	

LIST OF TABLES ........................................................................................................... viii	

LIST OF FIGURES ............................................................................................................ x	

PROPOSAL ........................................................................................................................ 1	

1.1.	 Problem Formulation ............................................................................................ 1	

1.1.1.	 Background of the Problem .......................................................................... 1	

1.1.2.	 Problem Statement ........................................................................................ 2	

1.1.3.	 Objective ....................................................................................................... 2	

1.1.4.	 Problem from a Customer Perspective ......................................................... 3	

1.2.	 Problem Constraints Analysis .............................................................................. 3	

1.2.1.	 Aspect 1: Economics ..................................................................................... 3	

1.2.2.	 Aspect 2: Technological ............................................................................... 3	

1.2.3.	 Aspect 3: Privacy and Legality ..................................................................... 4	

1.2.4.	 Aspect 4: Regulatory Compliance ................................................................ 4	

1.3.	 Problem Functional Analysis ............................................................................... 4	

1.3.1.	 Functionalities 1: Real-Time Alcohol Impairment Detection ...................... 4	

1.3.2.	 Functionalities 2: Automated Safety Protocols ............................................. 5	

1.4.	 Solution Selection ................................................................................................ 5	

1.4.1.	 Alternative Solution 1 ................................................................................... 5	

1.4.2.	 Alternative Solution 2 ................................................................................... 6	

1.4.3.	 Alternative Solution 3 ................................................................................... 6	

1.4.4.	 Solution Selection ......................................................................................... 7	



 

   

 

 v  

1.5.	 Solution Usage Scenarios ..................................................................................... 7	

1.5.1.	 Impaired Driving Detection .......................................................................... 7	

1.5.2.	 Automated Safety Protocols ......................................................................... 7	

1.6.	 Development Effort .............................................................................................. 8	

1.6.1.	 Man-months Number of people on the team: 2. ........................................... 8	

1.6.2.	 Machine-months ........................................................................................... 9	

1.6.3.	 Development tools ........................................................................................ 9	

1.6.4.	 Test Equipment ............................................................................................. 9	

1.6.5.	 Expert needs ................................................................................................ 10	

1.6.6.	 Cost estimation............................................................................................ 10	

1.6.7.	 Timelines ..................................................................................................... 10	

1.7.	 Conclusion .......................................................................................................... 11	

SPESIFICATION ............................................................................................................. 12	

2.1.	 Existing Business Process .................................................................................. 12	

2.1.1.	 Existing Business Process ........................................................................... 12	

2.1.2.	 Proposed Business Process ......................................................................... 13	

2.2.	 Global Description of the Product ...................................................................... 14	

2.2.1.	 User Characteristics .................................................................................... 15	

2.2.2.	 Constraints .................................................................................................. 16	

2.2.3.	 Product Development Environment ............................................................ 17	

2.2.4.	 Product Operational Environment .............................................................. 17	

2.3.	 Requirement Analysis ........................................................................................ 18	

2.3.1.	 External Interface ........................................................................................ 18	

2.3.2.	 Functional Description ................................................................................ 22	

2.3.3.	 Functional Requirement from User9s Perspective. ..................................... 24	

2.4.	 Specification Testin ............................................................................................ 26	

DESIGN ............................................................................................................................ 28	

3.1.	 Alternative Solution Design ............................................................................... 28	

3.1.1.	 Alternative Solution 1 ................................................................................. 28	



 

   

 

 vi  

3.1.2.	 Alternative Solution 2 ................................................................................. 31	

3.1.3.	 Alternative Solution 3 ................................................................................. 34	

3.2.	 Rational/Systematic Design ............................................................................... 36	

3.2.1.	 Comparison Table ....................................................................................... 36	

3.2.2.	 Quantitative Solution Selection .................................................................. 41	

3.3.	 Solution Selection .............................................................................................. 43	

3.4.	 Hierarchical/Iterative Design ............................................................................. 46	

3.4.1.	 Data Flow Diagram ..................................................................................... 46	

3.4.2.	 Interface Information Between Data Flow / Block Diagram ...................... 53	

3.4.3.	 Software Engineering Design Implementation ........................................... 54	

3.4.4.	 Details of Component References and Library Used ................................. 58	

3.4.5.	 Existing Models Diagram ........................................................................... 62	

3.5.	 Verification Demonstration of Design Process .................................................. 63	

3.6.	 Standard Used .................................................................................................... 64	

3.7.	 Implementation and Testing Plans ..................................................................... 65	

3.7.1.	 S-Chart Planning ......................................................................................... 65	

IMPLEMENTATION ....................................................................................................... 66	

4.1.	 Design Implementation ...................................................................................... 66	

4.1.1.	 Function/Procedure/Class Implementation ................................................. 66	

4.1.2.	 Database Implementation ............................................................................ 79	

4.1.3.	 Hardware Implementation .......................................................................... 80	

4.1.4.	 User Interface Implementation ................................................................... 82	

4.1.5.	 Integration Module Based on Previous Implementation ............................ 84	

4.1.6.	 Implementation Verification ....................................................................... 86	

4.2.	 Product Display .................................................................................................. 87	

4.2.1.	 Software Product Display ........................................................................... 87	

4.2.2.	 Hardware Product Display .......................................................................... 89	

4.3.	 Component Cost Analysis .................................................................................. 93	

4.4.	 Manual Guide ..................................................................................................... 94	

4.4.1.	 System Build Documentation ..................................................................... 94	



 

   

 

 vii  

4.4.2.	 System Installation ...................................................................................... 95	

4.4.3.	 User Guide Per User Role ........................................................................... 95	

4.5.	 Video Demonstration. ........................................................................................ 96	

TESTING .......................................................................................................................... 97	

5.1.	 Functional Testing .............................................................................................. 97	

5.1.1.	 Testing Function Specification ................................................................... 97	

5.1.2.	 Qualitative Testing ...................................................................................... 97	

5.1.3.	 Test Procedure According to the Design .................................................. 104	

5.1.4.	 Procedures for Demo Created and Verified .............................................. 105	

5.2.	 Testing Other Specification .............................................................................. 115	

5.2.1.	 Non-Functional Specification ................................................................... 115	

5.2.2.	 Evidence of the Test. ................................................................................. 115	

5.3.	 Conclusion ........................................................................................................ 116	

5.4.	 Future Work ..................................................................................................... 116	

 



 

   

 

 viii  

LIST OF TABLES 

 

Pages 

Table 1. 1 Man-months ....................................................................................................... 8	

 
Table 2. 1 User Characteristics ......................................................................................... 15 

Table 2. 2 Hardware Interface .......................................................................................... 18 

Table 2. 3 Software Interface ............................................................................................ 21 

Table 2. 4 Specification Testing from User9s Perspective ................................................ 26 

 
Table 3. 1 Alternative Solution Comparison .................................................................... 37 

Table 3. 2 Criterion Comparison ...................................................................................... 41 

Table 3. 3 Quantitative Scoring of Alternative Solution 1 ............................................... 42 

Table 3. 4 Quantitative Scoring of Alternative Solution 2 ............................................... 43 

Table 3. 5 Quantitative Scoring of Alternative Solution 3 ............................................... 43 

Table 3. 6 Verification Demonstration Process ................................................................ 63 

Table 3. 7 S-Chart Planning .............................................................................................. 65 

 
Table 4. 1 Hardware Implementation ............................................................................... 80	

Table 4. 2 Implementation Verification ............................................................................ 86	

Table 4. 3 Hardware Product Display ............................................................................... 89	

Table 4. 4 Component Cost Analysis ............................................................................... 93	

 
Table 5. 1 Test Procedure ............................................................................................... 104 

Table 5. 2 Test Procedure of Alcohol Detection ............................................................. 105 



 

   

 

 ix  

Table 5. 3 Execution of Test Procedure of Alcohol Detection ....................................... 106 

Table 5. 4 Test Procedure of Slow Down Vehicle Gradually ......................................... 107 

Table 5. 5 Execution of Test Procedure of Slow Down Vehicle Gradually ................... 107 

Table 5. 6 Test Procedure of Location-Based Detection ................................................ 108 

Table 5. 7 Execution of Test Procedure of Location-Based Detection ........................... 109 

Table 5. 8 Test Procedure of Send Notification .............................................................. 109 

Table 5. 9 Execution of Test Procedure of Send Notification ........................................ 110 

 

 



 

   

 

 x  

LIST OF FIGURES 

 

Page 

Figure 1. 1 Usage Scenario Diagram .................................................................................. 8	

 
Figure 2. 1 Use Case Diagram System to Prevent Vehicle Accident by Detecting Alcohol 

Presence ............................................................................................................................ 23 

Figure 2. 2 Context Diagram of the System ..................................................................... 24 

Figure 2. 3 Activity Diagram of the Process ..................................................................... 25 

 
Figure 3. 1 Data Flow Diagram Level 0 Alternative Solution 1 ....................................... 29 

Figure 3. 2 Data Flow Diagram Level 1 Alternative Solution 1 ....................................... 30 

Figure 3. 3 Data Flow Diagram Level 0 Alternative Solution 2 ....................................... 32 

Figure 3. 4 Data flow Diagram Alternative Solution 2 ..................................................... 33 

Figure 3. 5 Data Flow Diagram Level 0 Alternative Solution 3 ....................................... 35 

Figure 3. 6 Data Flow Diagram Level 1 Alternative Solution 3 ....................................... 35 

Figure 3. 7 Data Flow Diagram Level 0 ........................................................................... 46 

Figure 3. 8 Data Flow Diagram Level 1 ........................................................................... 47 

Figure 3. 9 Data Flow Diagram level 2 of Process 1 ........................................................ 47 

Figure 3. 10 Data Flow Diagram level 2 of Process 2 ...................................................... 48 

Figure 3. 11 Data Flow Diagram Level 2 of Process 3 ..................................................... 48 

Figure 3. 12 Data Flow Diagram Level 2 of Process 4 ..................................................... 48 

Figure 3. 13 Data Flow Diagram Level 2 of Process 5 ..................................................... 49 



 

   

 

 xi  

Figure 3. 14 Data Flow Diagram Level 2 of Process 6 ..................................................... 49 

Figure 3. 15 Data Flow Diagram Level 2 of Process 7 ..................................................... 49 

Figure 3. 16 Data Flow Diagram Level 2 of Process 8 ..................................................... 49 

Figure 3. 17 Data Flow Diagram Level 2 of Process 9 ..................................................... 50 

Figure 3. 18 Data Flow Diagram Level 3 of Process 7.1 .................................................. 50 

Figure 3. 19 Data Flow Diagram Level 3 of Process 7.2 .................................................. 50 

Figure 3. 20 ESP -32 Circuit Architecture ........................................................................ 51 

Figure 3. 21 MQ - 3 Gas Sensor Architecture .................................................................. 51 

Figure 3. 22 Ublox NEO - 6MV2 Architecture ................................................................ 52 

Figure 3. 23 Data Flow Diagram Level 0 of MQTT Broker with Publisher & Subscriber

........................................................................................................................................... 52 

Figure 3. 24 Data Flow Diagram Level 0 of HIVEMQ Implementation .......................... 53 

Figure 3. 25 IoT Device Architecture Design ................................................................... 57 

Figure 3. 26 Software Architecture and Connection Design ............................................ 58 

Figure 3. 27 Swimlane Diagram of Data Process Transmission ...................................... 62 

 
Figure 4. 1 Full Process Block Diagram Level 1 for ESP32 and .NET Client Server ..... 66 

Figure 4. 2 Block Diagram Level 2 of Publishing Data to MQTT Broker ....................... 67 

Figure 4. 3 Block Diagram Level 2 of .NET Client Server Codes ................................... 78 

Figure 4. 4 HiveMQ Broker Interface ............................................................................... 79 

Figure 4. 5 .NET Console Interface .................................................................................. 82 



 

   

 

 xii  

Figure 4. 6 HiveMQ Interface ........................................................................................... 83 

Figure 4. 7 Email Notification for Authority .................................................................... 84 

Figure 4. 8 Email Notification for Driver9s Family .......................................................... 84 

Figure 4. 9 HiveMQ Broker Display ................................................................................ 87 

Figure 4. 10 .NET Client Server Console ......................................................................... 88 

Figure 4. 11 Email Notification for Authority .................................................................. 88 

Figure 4. 12 Email Notification for Driver9s Family ........................................................ 88 

 
Figure 5. 1 Demography of Respondent Ages .................................................................. 98 

Figure 5. 2 Frequently of the User Driving Vehicles ........................................................ 98 

Figure 5. 3 Familiarity with IoT Technology ................................................................... 99 

Figure 5. 4 Effectiveness of Safety Measures ................................................................... 99 

Figure 5. 5 Confidence in Emergency Response ............................................................ 100 

Figure 5. 6 Impact on Road Safety ................................................................................. 100 

Figure 5. 7 Alignment with User Needs ......................................................................... 101 

Figure 5. 8 Overall Satisfaction ...................................................................................... 101 

Figure 5. 9 Adoption Potential ........................................................................................ 102 

Figure 5. 10 Training Needs ........................................................................................... 102 

Figure 5. 11 Data Privacy Concerns ............................................................................... 103 

Figure 5. 12 Long-Term Viability .................................................................................. 103 

Figure 5. 13 Evidence Number 1 .................................................................................... 112 



 

   

 

 xiii  

Figure 5. 14 Evidence Number 2 .................................................................................... 113 

Figure 5. 15 Evidence Number 3 .................................................................................... 114 

Figure 5. 16 Evidence Number 4 .................................................................................... 115 

Figure 5. 17 Evidence Number 5 .................................................................................... 115 

 

 

 


