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Abstract— With the ever growing  trends in technology it has become essential to develop smart systems in each field which 

give more output in less involvement of man power. This paper represents one such idea of Smart Fire-fighting Robot which 

uses the concept of IOT (Internet of Things) to control the Robot wirelessly. It not only overcomes the drawbacks of 

conventional fire-fighting techniques but also proves better than other technologies introduced till date by enabling the feature 

of controlling the robot wirelessly using Wi-Fi and ability to monitor the surrounding of robot with the help of visual provided by 

camera. The main objective of this paper is to detect the fire and extinguish it in places where humans cannot reach easily. 
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1. Introduction 

Life is the most priceless gift from the universe. It cannot 

be substituted or replaced. As generations have passed 

on, complexity of life has increased to such an extent that 

populaces are certainly not concerned about the safety 

processes. In the present day scenario, fire accidents are 

on the rise due to sheer negligence and hence resulting in 

the loss of countless lives to which no effective 

procedures are being undertaken [1]. This paper presents 

an effective and efficient method to tackle fire accidents. 

The paper also proposes a robot which is equipped with 

on-board water supply and a pick and place arm enabling 

it to remove any obstacles coming in its way. The robot is 

controlled using Arduino, which performs various 

operations based on the commands received from the 

android app “Blynk”, which serves as a platform for 

developing a wireless controller (remote controller). The 

system is incorporated with an ESP8266 module which is 

a Wi-Fi module interfaced to Arduino which enables IOT 

control. This increases the credibility of the system. Also 

there is a network of sensors which make this robot feel  

safe-system and also provide a feedback of the 

surrounding environment using temperature sensor, 

humidity sensor, and gas sensor [2]. 

 

2. Block Diagram 

In the block diagram as shown in Fig.1, all the inputs 

form various sensors, camera and Wi-Fi communication 

are shown on the left of the controller. The components 

on the right of the controller are for output devices like 

motors, pick-n-place arm and water pump [3]. Also 

power supply unit is provided to all blocks via battery 

 

 

 

 

 

 

 

 

 

 
Fig.1 Block Diagram 

3. Components Used 

 Controller: NodeMCU. 

 
                     Fig.2 NodeMCU 

NodeMCU is a Wi-Fi integrated Arduino board [4] as 

shown in above Fig.2 and its specifications are shown in 

Table 1 below. 

     Table 1.  Hardware Specifications 
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Fig.3 Pinout of NodeMCU 

The above figure, Fig.3 shows pinout of NodeMCU. 

NodeMCU ESP8266 based boards were first introduced 

with LUA scripting language for programming but since 

Arduino IDE is most popular among electronic hobbyist 

for programming the development boards, so this leads 

to the esp8266 package that needs to be added to Arduino 

IDE for programming ESP based boards [5]. Since the 

NodeMCU ESP8266 boards were designed for a different 

architecture but later on implemented for Arduino IDE, 

as a result, we needed GPIO pin mapping of NodeMCU 

pinout that is marked on the board from D0-D8 but while 

in coding we use the mapped GPIO pin no. so that (note 

that in latest IDE we can directly write the pins as D0, 

D1 or so.) Here is the NodMCU Pinout of the Pins 

mapped with their corresponding values of GPIO no. [6]. 

For example – D7 pin mapped to GPIO pin 13, so in 

coding, we need to declare the D7 as pin 13. 

 Temperature and Humidity Sensor: Dht11. 

Fig.4 DHT11 

The operating voltage and resolution for DHT11 sensor as 

shown in Fig.4 is as follows [7]:- 

i. Operating Voltage: - 3v-5.5v DC 

ii. Resolution: - For temperature = 10c 

                 For Humidity = 1%RH 

 

 Gas Sensor: MQ-9 

                        Fig.5 MQ-9 

Table 2. Specifications of MQ-9 

The Grove - Gas Sensor (MQ9) as shown in Fig.5 is a  

module which is useful for gas leakage detection (in 

home and industry). It is suitable for detecting LPG, CO, 

CH4. Due to its high sensitivity and fast response time, 

measurements can be taken as soon as possible [8]. The 

sensitivity of the sensor can be adjusted by using the 

potentiometer. MQ-9 sensor provides both analog as well 

as digital readouts. Hence in this project it is connected to 

the analog pin of NodeMCU. Table 2 shows the 

specifications of MQ-9 sensor. 
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 Motor Drivers: L293D 

 

 

 

 

 

 

Fig.6 L293D Motor Driver 

As shown in Fig.6, L293D motor driver is an integrated 

circuit chip which is usually used to control motors in 

autonomous robots. Motor driver act as an interface 

between Arduino and the motors . The most commonly 

used motor driver IC’s are from the L293 series such as 

L293D, L293NE, etc. These ICs are designed to control 2 

DC motors simultaneously. L293D consist of two H-

bridge. H-bridge is the simplest circuit for controlling a 

low current rated motor. We will be referring the motor 

driver IC as L293D only. L293D has 16 pins [9]. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.7 Pinout of L293D 

Fig.7 shows the pinout structure of L293D motor driver 

IC. 

Table 3. Pin Description of L293D 

 Pin 

No 
 Function  Name 

1 
Enable pin for Motor 1; active 

high 
Enable 1,2 

2 Input 1 for Motor 1 Input 1 

3 Output 1 for Motor 1 Output 1 

4 Ground (0V) Ground 

5 Ground (0V) Ground 

6 Output 2 for Motor 1 Output 2 

7 Input 2 for Motor 1 Input 2 

8 
Supply voltage for Motors; 9-

12V (up to 36V) 
 Vcc 2 

9 
Enable pin for Motor 2; active 

high 
Enable 3,4 

10 Input 1 for Motor 1 Input 3 

11 Output 1 for Motor 1 Output 3 

12 Ground (0V) Ground 

13 Ground (0V) Ground 

14 Output 2 for Motor 1 Output 4 

15 Input2 for Motor 1 Input 4 

16 Supply voltage; 5V (up to 36V) Vcc 1 

 

Table 3 shows the pin decription of L293D motor driver 

IC. It is a 16 pin IC. 

 Characteristics of L293D: - 

 

 

 

 

 

 

 

 

Fig.8 Characteristics graph of L293D 

The above characteristics graph shown in Fig.8 is taken 

from the data sheet of L293D provided by Texas 

Instruments [10]. It is a graph of power dissipation Vs 

ambient temperature of L293D motor driver. 

 

 

International Journal of Scientific & Engineering Research Volume 9, Issue 2, February-2018 
ISSN 2229-5518 145

IJSER © 2018 
http://www.ijser.org

IJSER



 Motors: 12V DC Geared Motors 200 RPM 

 

 

 

 

 

 

Fig.9 12V DC Geared Motor 

Fig.9 shows 12V DC geared motor. It’s specifications are 

as follows:- 

i. RPM: 300 at 12V. 

ii. Voltage: 4V to 12V. 

iii. Stall torque: 23Kg-cm at stall current of    

8.4A@12V. 

iv. Shaft diameter: 8mm. 

v. Shaft length: 17.5mm. 

vi. Gear assembly: Spur. 

vii. Brush type: Carbon. 

viii. Motor weight: 280gms. 

 

 Water Pump: 3V DC 

 

 

 

 

 

 

 

 

 

Fig.10 Submersible Water Pump 

Fig.10 shows submersible 3V DC water pump. Water 

canon is also used for extinguishing. Its features are as 

follows:- 

i. Works between 3V to 6V and water submersible. 

ii. Can be used in water or any other free flowing 

liquids - Coke / Pepsi anyone [11].        

iii. Red wire indicates positive and black (or white) 

is for the negative terminal of your power source.    

iv. Long lasting and sturdy plastic body 

 

 Robotic Arm: Pick-N-Place Arm 

 

 

 

 

 

 

 

 

 

Fig.11 Robotic Arm Mounted on to the Robot Chassis 

The above Fig.11 shows robotic arm mounted on to the 

Robot Chassis. 

 

 

 

 

 

 

Fig.12 Schematic of Gripper 

Fig.12 shows schematic structure of gripper of robotic 

arm which whe have used in our project. The basic 

function of a pick and place robot as shown in Fig.16 is 

done by its joints. Joints are analogous to human joints 

and are used to join the two consecutive rigid bodies in 

the robot. They can be rotary joint or linear joint. To add a 

joint to any link of a robot, we need to know about the 

degrees of freedom and degrees of movement for that 

body part. Degrees of freedom implement the linear and 

rotational movement of the body and Degrees of 

movement imply the number of axis the body can move. 

 

 

 

 

 

 

 

Fig.13 Working of Basic Pick N Place Robot 
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 Camera Module 

 

                   Fig.14 Camera lens 

 

                  Fig.15 Image sensor 

A camera module as shown in above figures, Fig.14 and 

Fig.15 consist of an image sensor integrated with a lens, 

control electronics, and an interface like CSI, Ethernet or 

plain raw low-voltage differential signaling. 

 

4. Implementation 

Fig.16a Actual Circuitry Mounted on the Robot 

The actual circuitry implementation of robot is shown in 

above Fig.16a. 

 

 

 

 

 

 

 

 

Fig.16b Water Pump ON 

The red led glowing in the Fig.16b indicates the water 

pump is on. 

In the above figures, Fig.16a and Fig.16b, we have 

implemented our hardware part of our project i.e. all 

sensors, modules, along with connections on the Robot 

Chassis. Also we observed that the water pump ON 

indication is represented by LED which glows after 

successful connection and arduino coding. It indicates 

that the fire is sensed and water pump is ready to 

extinguish the fire. 

 

Fig.17 Blynk UI 

In the above Fig.17, Android App-Blynk is shown along 

with the following controls for controlling the robot:- 

 D0-D3:-Controls for Robotic Vehicle movements. 
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 D8: - Water Pump Control. 

 V5: - Humidity Gauge. 

 V6: - Temperature Gauge.  

In this project we have used virtual pins (V5 and V6) of 

NodeMCU for Temperature and Humidity monitoring. 

The DHT-11 sensor is actually connected to the D4 pin of 

NodeMCU Controller. Since DHT-11 alone senses both 

temperature as well as humidity, we use virtual pin to 

separate out both quantities [12]. 

Working:  

The robot we designed works on the instructions received 

over the Wi-Fi form the Blynk app. For authentication 

purpose, an authentication token is used. This token is 

generated by the Blynk App when we initiate the process 

of designing the controller app as shown in below Fig.18 

 

 

 

Fig.18 Authentication Token entered in the Arduino 

program. 

 

 

 

 

Fig.19 Space for Wi-Fi credentials in Arduino Program. 

The name of Wi-Fi network (SSID) and the password for 

that network are to be entered into the fields shown in the 

Fig.19. 

The main use of the token is to validate and allow only 

the authentic user to use the robot from any remote 

location. Using the authentication token only the 

specified robot will be controlled [13]. 

5. Results and Discussions 

 

 

 

 

 

 

Fig.20 Serial Monitor of Arduino IDE 

The above figure, Fig.20 shows that the robot is connected 

to the local Wi-Fi network and has obtained the IP 

address. 

 

 

 

 

 

 

 

 

 

 

Fig.21 Serial Monitor of Arduino IDE showing readings 

of temperature and humidity. 

The physical quantities sensed by the sensors are 

transmitted as shown in Fig.21 and are shown on to the 

Blynk App as shown in Fig.22 which we have configured 

to receive and transmit information to and fro from the 

robot over Wi-Fi. 

         Fig.22 Blynk App Showing the Temperature and     

Relative Humidity Readings. 
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6. Conclusion 

i. This paper has presented a unique vision of the 

concept which are used in this particular field.  

ii. It aims to promote technology innovation to 

achieve a reliable and efficient outcome from the 

various instruments [14]. 

iii. Thus our Robot detects temperature, smoke and 

flame at the site where the fire exists.  

iv. The movement of this robot vehicle is controlled 

by the controller as per the commands given by 

the operator via the internet enabled device (e.g. 

via the app on android phone).  

v. This robot is help full in those areas where 

natural calamity and bomb explosions can 

occurs.  

vi. If fire is detected with the help of sensors, 

controller operates the water pump mechanism 

through driver/relay circuit. 

vii. Finally it reduced the efforts of human labour 

and level of destruction. 

 

7. Future Enhancement 

i. Speech processing and AI (Artificial Intelligence) 

can be integrated into this robot to enable it 

communicate with user and any person trapped 

in fire (if any). 

ii. Also a 360 degree camera can be interfaced with 

the bot to provide a view of 360 around the bot. 

iii. Improve the pay load i.e. weight carring capacity 

of the BOT. 

iv. Reduce the overall weight to make the BOT more 

flexible [15]. 

8. References 

[1] B. J. Qiu, G. H. Qian, Z. P. Xiang, and Z. P. Li, 

“Avoiding Barriers in Control of Mowing 

Robot”-  Frontiers of Mechanical Engineering in 

China, 1(3), 2006, 346-349 

 

[2] J. Xu, W. Coombe, N. Boyson, A. Ohira, X. Gu, 

143.472 “Industrial Systems Design and 

Integration Fire Fighting Robot”, 2006 

 

[3] T. L. Chien, H. Guo, K. L. Su, and S. V. Shiau, 

Develop a multiple interface based fire fighting 

robot, In 2007 IEEE International Conference on 

Mechatronics, IEEE, 2007, 1-6  

 

[4] H. I. Darwish, “Developing a Fire Fighting 

Robot”, 2010  

 

[5] M. Fiax, "Intelligent Building," IEEE 

Communications Magazine April 1991, pp.24-27 

 

[6] Gilbreath, G.A., Ciccimaro, D.A., and H.R. 

Everett, "An Advanced Telereflexive Tactical 

Response Robot," Proceedings, Workshop 7: 

Vehicle Teleoperation Interfaces, IEEE 

International Conference on Robotics and 

Automation, ICRA2000, San Francisco, CA, 28 

April, 2000 

 

[7] Sung-On Lee, Young-Jo Cho, Myung Hwang-Bo, 

Bum-Jae You, Sang-Rok Oh , "A stable target-

tracking control for unicycle mobile robots," 

Proceedings of the IEEE/RSJ International 

Conference on Intelligent Robots and Systems, 

(IROS 2000) Vol.3 , 2000, pp. 1822-1827 

 

[8] Healey, G., Slater, D., Lin, T., Drda, B. Goedeke 

and A. D., "A system for real-time fire detection," 

in Proceedings of IEEEComputer Society 

Conference on Computer Vision and Pattern 

Recognition, 1993, pp. 605-606 

 

[9] N. Anasri, E. S . H. Hou, B. 0. Zhu and J. G Chen, 

“Adaptive Fusion by Reinforcement Learning for 

Distributed Detection Systems,” IEEE 

Transactions on Aerospace and Electronic 

System, Vo1.32, No.2, April 1996, pp.524-53 1 

 

[10] Sousuke Nakamura, Taito Suzuki, Yoshinori 

Kakinuma, “Prototype system for energy 

management of mobile device via wireless 

charging robot,”IEEE international conference on 

advanced intelligent Mechatronics(AIM) july 12- 

15,2016 

 

[11] Kuo L.Su,”Automatic fire detection system using 

adaptive fusion algorithm for fire fighting 

robot,” IEEE international conference on 

systems,man and cybernetics 

 

[12] Mohammed Rahmoun,Mohammed Saber 

”Mobile robot unknown indoor environment 

exploration using selflocalization and grid map 

building” 

 

[13] Hassanein, A., Elhawary, M., Jaber, N., & El-

Abd, M. (2015, July). An autonomous fire 

fighting robot. In Advanced Robotics (ICAR), 

2015 International Conference on (pp. 530-535). 

IEEE 

 

[14] Islam, A., Kaur, N., Ahmad, F., & Sathya, P. 

(2016). Intelligent Wireless Fire Extinguishing 

Robot 

 

[15] R. C. Luo, K. L. Su and K. H. Tsai, "Intelligent 

Security Robot Fire Detection System Using 

Adaptive Sensory Fusion Method," The IEEE 

International Conference on Industrial 

Electronics 

Society ,2002 (IECON 2002), pp.2663-2668. 

International Journal of Scientific & Engineering Research Volume 9, Issue 2, February-2018 
ISSN 2229-5518 149

IJSER © 2018 
http://www.ijser.org

IJSER




