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Abstract

In the modern world the need for manual efforts is decreasing as there is a great 
technological advancement and revolution serving almost all the profession of life. 

Technology has made lives much easier than it was for e.g. cellphones, robots etc. Robots 

are now in trend with a number of applications in modern day world and this paper 

covers how a robot can be helpful to the human.

The aim of “Fire Detection And Extinguisher Robot” here is to build a fire­

extinguishing robot that can help in-case firebreaks out. As some times, the fire fighters 

may not covers the congested areas and get late to arrive at the accident spot that may 

lead to risk of various lives and fire can get out of control. Therefore, to overcome this 

we are designing fire extinguisher robot that can detect flame beforehand it tempers out 

of control and due to this, lives of firefighters can be saved.

University Karachi C ampus Vll



Fire Detection And Extinguisher Robot CE Department

Table of Contents

1. INTRODUCTION...................................................................
Purpose of this Project...................................................

1.2 Complex Engineering Problem Statement..................
1.3 Objectives Of The Project...............................................
1.4 Scope Of The Project........................................................
1.5 Purpose Of The Document...............................................
1.6 Modules In The Project...................................................
1.7 General Overview And Design Guidelines/Approach

2. BACKGROUND AND LITERATURE REVIEW...............

1
1.1 2

2
2
3
3
4
4

5
2.1 Robot......................
2.2 Existing Systems ... 

Robot. Overview.

5
6

2.2.1
2.2.2 Existing Systems Description

6
8

3. SYSTEM ANALYSIS...................

3.1 Work Analysis......................
Work Flow Diagram........
Work Breakdown Structure

3.2 Data Analysis.......................
3.2.1 Data FIo w Diagram.........
3.2.2 Svstem Requirements........
3.2.3
3.2.4 Resource Requirements..........
3.2.5 Data Requirements.................
3.2.6 Non-Functional Requirements
3.2.7 Usability Requirements.........
3.2.8 R eliabil ity Requirements.......
3.2.9 Security Requirements............
3.2.10 Performance Requirement.....
3.2.11 Maintainability Requirements.

Proposed Solution.....................
4. SYSTEM DESIGN.............................

9
9

3.1.1 10
3.1.2 11

11
12
13

Clients, Customer and Users 13
13
13
13
14
14
14
14
15

3.3 15
16

4.1 Design Constraints 16
4.1.1 Hardware and Software Environment.
4.1.2

16
End-user Characteristics 

4.2 Architectural Strategies 
4.2.1 Algorithm to be used......

17
17
17

Biihrm University Karachi Campus viii



Fire Detection And Extinguisher Robot CE Department

4.2.2 Project Management Strategies
4.2.3 Gantt Chart..............................
4.2.4 Development Method................

4.3 Performance..................................
4.4 Architecture Design...................

4.4.1 Logical View.............................
4.4.2 ARDUINO DESIGN..................
4.4.3 RASPBERR Y-PISTR UCTURE..
4.4.4 Security A rchitecture.................

5. IMPLEMENTATION..........................
5.1 Raspberry Pi...................................
5.2 Usb Camera.....................................
5.3 Sensors............................................
5.4 Arduino...........................................
5.5 Water Pump..................................
5.6 L298N Motor Driver....................
5.7 Wi-fi..................................................
5.8 DC Motor........................................
5.9 Power Supply..................................

6. TESTING................................................

19
20
21
21
21
22
23
24
25
26
26
27
27
28
28
28
29
29
29
30

6.1 Purpose Of The Test Plan Document
6.2 Functional Testing..............................

Test Risks / Issues............................
Items to be Tested / Not Tested.......

30
30

6.2.1 30
6.2.2 31
6.2.3 Test Approach (s).............................
6.2.4 Test Regulatory / Mandate Criteria
6.2.5

31
31

Test Pass / Fail Criteria 32
6.2.6 Test Entry / Exit Criteria
6.2.7

32
Test Deliverables. 32

6.2.8 Test Suspension / Resumption Criteria
6.2.9

33
Test Environmental /Staffing / Training Needs. 

Performance Testing............................................
33

6.3 33
6.3.1 Load Testing
6.3.2
6.3.3
6.3.4 Test Approach(s)............................
6.3.5 Test Regulatory / Mandate Criteria
6.3.6
6.3.7 Test Entry /Exit Criteria
6.3.8
6.3.9 Test Suspension / Resumption Criteria............
6.3.10 Test Environmental / Staffing / Training Needs

Stress Testing.......................................................
Test Risks / Issues.............................................
Items to be tested...............................................

33
Test Risks /Issues. 33
Items to be Tested. 34

34
34

Test Pass / Fail Criteria 35
35

Test Deliverables. 35
36
36

6.4 36
6.4.1 36
6.4.2 37

Baliria University Karachi Campus IX



Fire Detection And Extinguisher Robot _CE Department

6.4.3 Test Approach (s).........................
6.4.4 Test Regulatory / Mandate Criteria
6.4.5 Test Pass / Fail Criteria.......
6.4.6
6.4.7

37
37
38Test Entry / Exit Criteria......................

Test Deliverables.....................
6.4.8 Test Suspension / Resumption Criteria............

Test Environmental / Staffing / Training Needs 
6.5 System Testing..........................

6.5.1
6.5.2
6.5.3
6.5.4
6.5.5
6.5.6 Test Entiy / Exit Criteria...................................

Test Deliverables.............................................
Test Suspension / Resumption Criteria............
Test Environmental / Staffing / Training Needs

38
38
396.4.9 39
40Test Risks / Issues...........................

Items to be tested.............................
Test Approach (s).............................
Test Regulator)? / Mandate Criteria 
Test Pass / Fail Criteria.................

40
40
41
41
41
42

6.5.7 42
6.5.8 43
6.5.9 43

1. RESULTS AND DISCUSSION.................

8. CONCLUSIONS AND FUTURE WORK
8.1 Conclusions..........................................
8.2 Future Work.........................................

BIBLIOGRAPHY...............................................

44
51
51
51
52

APPENDICES 53

p.ihria University Karachi C ampus x

■.


