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Abstract— A fire-fighting robot must be able to find out any fire quickly and safely extinguish the fire preventing further damage and reduce fatalities. Robotic device capable of maneuvering itself through a model industries or home, locating a candle placed within a room in the model industries and the robot have to find out the room and then extinguishing the flame. Obstacle prediction has also been applied directly to the problem of autonomous vehicle navigation. The possible goals for another vehicle approaching a four-way intersection, for example, would be to stop, continue straight, turn left, or turn right. Its purpose is to find a lit candle and then extinguish it in the shortest time possible. The fire detection scheme to be put into use is relatively free of false alarms, it is anticipated that it will not overreact in non-fire simulations. A candle will represent the fire, which has started in the home and which the robot must find and then extinguish. Index Terms—contingency planning, Collision avoidance, Fire fighting, light sensor, temperature sensing.



I. INTRODUCTION Embedded systems are control systems that are designed around a microcontroller which integrates on-chip program memory, data memory (RAM), and various peripheral functions, such as timer and serial communication. A fire-fighting robot must be able to find out any fire quickly and safely extinguish the fire preventing further damage and reduce fatalities. Robotic device capable of maneuvering itself through a model industries or home, locating a candle placed within a room in the model industries and the robot have to find out the room and then extinguishing the flame. The fire fighter automatically sends SMS to the control station and display current temperature of the room. Obstacle prediction has also been applied directly to the problem of autonomous vehicle navigation. During the DUC, the Tartan racing team showed that it is possible to deduce a small set of short-term goal hypotheses for dynamic obstacles that are based on the surrounding road configuration. The possible goals for another vehicle approaching a four-way intersection, for example, would be to stop, continue straight, turn left, or turn right. These inferred goal hypotheses are then used to make deterministic predictions about each dynamic obstacle’s possible future trajectory. Its purpose is to find a lit candle and then extinguish it in the shortest time possible. Robot is defined as a mechanical design that is capable of performing human tasks or behaving in a human-like manner. Building a robot requires expertise and complex programming. It’s about building systems and putting together motors, solenoids, and wires, among other important components. There are a number of subsystems that must be designed to fit together into an appropriate package suitable for carrying out the robot’s task. A fire fighter robot is one that has a small fire extinguisher added to it. By attaching a small fire extinguisher to the robot, the automaton put out the fires it detects can be achieved. The fire detection scheme to be put into use is
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relatively free of false alarms, it is anticipated that it will not overreact in non-fire simulations. A candle will represent the fire, which has started in the home and which the robot must find and then extinguish.. . II. HARDWARE DESCRIPTION Transmitter section:



Fig.1 Transmitter Block Diagram



Receiver section:



Fig.2 Receiver Block Diagram A. PIC MICROCONTROLLER In this project we used PIC 16f877A microcontroller. For most applications, we will be able to find a device within the family that meets our specifications with a minimum of external devices, or an external but which will make attaching external devices easier, both in terms of wiring and programming. For many microcontrollers, programmers can built very cheaply, or even built in to the final application circuit eliminating the need for a separate circuit. Also simplifying this requirement is the availability of micro-controllers with SRAM and EEPROM for control store, which will allow program development without having to remove the micro controller for the application circuit.
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Fig 3: PIN Diagram of PIC16F877A



• • • • • • • • • • • • • • • • • • • • •



High-performance RISC CPU. Only 35 single word instructions to learn. All single cycle instructions except for program branches which are two cycle. Operating speed: DC - 20 MHz clock input DC - 200 ns instruction cycle. Up to 8K x 14 words of FLASH Program Memory, Up to 368 x 8 bytes of Data Memory (RAM) Up to 256 x 8 bytes of EEPROM data memory. Interrupt capability (up to 14 sources) Eight level deep hardware stack Direct, indirect and relative addressing modes. Power-on Reset (POR). Power-up Timer (PWRT) and Oscillator Start-up Timer (OST). Watchdog Timer (WDT) with its own on-chip RC oscillator for reliable operation. Programmable code-protection. Power saving SLEEP mode. Selectable oscillator options. Low-power, high-speed CMOS FLASH/EEPROM technology. In-Circuit Serial Programming. Single 5V In-Circuit Serial Programming capability. Processor read/write access to program memory. Wide operating voltage range: 2.0V to 5.5V. High Sink/Source Current: 25 mA. Low-power consumption.



B. SENSORS 1.



LIGHT SENSOR



A light dependent resistor (LDR) is a light-controlled resistor. The value of the resistance varies. The resistance of LDR decreases with increase in the incident light intensity. A photoresistor can be applied in light-sensitive detector circuits, and lightand dark-activated switching circuits. LDR is made of a high resistance semiconductor. Normally the resistance of an LDR is very high, sometimes as high as 1000 000 ohms. But when they are illuminated with light resistance drops dramatically. . If incident light on a photoresistor exceeds a certain frequency, photons absorbed by the semiconductor give bound electrons enough energy to jump into the conduction band. The resulting free electrons conduct electricity, thereby lowering resistance. The resistance range and sensitivity of a photoresistor can substantially differ among dissimilar devices. Moreover, unique photoresistors may react substantially differently to photons within certain wavelength bands.
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2. TEMPERATURE SENSOR Several temperature sensing techniques are currently in widespread usage. The most common of these are RTDs, thermocouples, thermistors, and sensor ICs. The right one for your application depends on the required temperature range, linearity, accuracy, cost, features, and ease of designing the necessary support circuitry.. Temperature sensor we used here is LM35. The LM35 series are precision integrated-circuit temperature sensors, whose output voltage is linearly proportional to the Celsius (Centigrade) temperature. The LM35 thus has an advantage over linear temperature sensors calibrated in ° Kelvin, as the user is not required to subtract a large constant voltage from its output to obtain convenient Centigrade scaling. The LM35 does not require any external calibration or trimming to provide typical accuracies of ±1⁄4°C at room temperature and ±3⁄4°C over a full −55 to +150°C temperature range. Low cost is assured by trimming and calibration at the wafer level. The LM35’s low output impedance, linear output, and precise inherent calibration make interfacing to readout or control circuitry especially easy. It can be used with single power supplies, or with plus and minus supplies. As it draws only 60 µA from its supply, it has very low selfheating, less than 0.1°C in still air.



Fig.4 LM35 3. IR SENSOR The IR Sensor-Single is a general purpose proximity sensor. Here we use it for collision detection. It gives a digital output. The Smartec infrared sensors SMTIR99XX are sophisticated full silicon infrared sensors and comprise of so called thermopiles. Thermopiles are based on the See back effect, which is a long time standard for conventional thermocouples. The application of thin film technology allows the production of miniaturized and low cost sensor elements. For specific applications there is a version with a small openings angle (7°). The sensors can be used in measuring the radiation temperature without any contact. For different radiation temperature ranges various filters are available. The sensor type SMTIR9902 contains a temperature sensor for measuring the temperature of the sensor itself. The temperature range of the sensor-element is between -40 to 100 °C. The sensor is available in a standard TO05 encapsulation and is equipped with a 5.5 micrometer filter.



Fig.5 IR Sensors C. ZIGBEE ZigBee is a specification for a suite of high level communication protocols using small, low-power digital radios based on the IEEE 802.15.4-2003 standard for wireless personal area networks (WPANs), such as wireless headphones connecting with cell phones via short-range radio. The technology defined by the ZigBee specification is intended to be simpler and less expensive than other WPANs, such as Bluetooth. ZigBee is targeted at radio-frequency (RF) applications that require a low data rate, long battery life, and secure networking. The MRF24J40MA is a 2.4 GHz IEEE Std. 802.15.4™ compliant, surface mount module with integrated crystal, internal voltage regulator, matching circuitry and PCB antenna. The MRF24J40MA module operates in the non-licensed 2.4 GHz frequency band and is FCC, IC and ETSI compliant. The integrated module design frees the integrator from extensive RF and
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antenna design, and regulatory compliance testing, allowing quicker time to market. The MRF24J40MA module is compatible with Microchip’s ZigBee®, MiWi™ and MiWi P2P software stacks. Each software stack is available as a free download, including source code, from the Microchip web site http://www.microchip.com/wireless.The MRF24J40MA module has received regulatory approvals for modular devices in the United States (FCC), Canada (IC) and Europe (ETSI). Modular approval removes the need for expensive RF and antenna design and allows the end user to place the MRF24J40MA module inside a finished product and not require regulatory testing for an intentional radiator (RF transmitter)



D.GSM: GSM Modem Product provides full functional capability to Serial devices to send SMS and Data over GSM Network. The product is available as Board Level or enclosed in Metal Box. The Board Level product can be integrated in to Various Serial devices in providing them SMS and Data capability and the unit housed in a Metal Enclosure can be kept outside to provide serial port connection. The GSM Modem supports popular "AT" command set so that users can develop applications quickly. The product has SIM Card holder to which activated SIM card is inserted for normal use. The power to this unit can be given from UPS to provide uninterrupted operation. This product provides great feasibility for Devices in remote location to stay connected which otherwise would not have been possible where telephone lines do not exist. E.RELAY: A relay is an electrically operated switch. Current flowing through the coil of the relay creates a magnetic field which attracts a lever and changes the switch contacts. The coil current can be on or off so relays have two switch positions and they are double throw (changeover) switches. Relays allow one circuit to switch a second circuit which can be completely separate from the first. For example a low voltage battery circuit can use a relay to switch a 230V AC mains circuit. There is no electrical connection inside the relay between the two circuits; the link is magnetic and mechanical. Circuit symbol for relay:



Fig 6: Relay circuit The relay's switch connections are usually labeled COM, NC and NO: •



COM = Common, always connect to this, it is the moving part of the switch.



•



NC = Normally Closed, COM is connected to this when the relay coil is off.



•



NO = Normally Open, COM is connected to this when the relay coil is on.



The input terminal is a logical input either 0 or 1. If it’s given from a microcontroller it is either 0v or 5V. When the voltage is 0v the Vbe – base emitter voltage of the transistor is less than the transistor cut off voltage (0.7V). So the transistor is off and hence no current flows through the transistor collector. This switches off the relay. Similarly if the input voltage is 5V, the Base emitter voltage is greater than the cutoff voltage and the transistor is switched on. A current flow through the relay and relay is on in this case.
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III. SOFTWARE DESIGN MPLAB X IDE is a software program that runs on a PC (Windows, Mac OS, and Linux) to develop applications for Microchip microcontrollers and digital signal controllers. It is called an Integrated Development Environment, or IDE, because it provides a single integrated “environment” to develop code for embedded microcontrollers. HI-TECH C is a world class brand of compilers featuring Omniscient Code Generation, whole-program compilation technology, for Microchip Technology's 8-, 16-, and 32-bit PIC microcontroller and dsPIC digital signal controller architectures. HI-TECH Software is an Australian-based company that provides ANSI C compilers and development tools. Founded in 1984, the company is best known for its HI-TECH C PRO compilers with whole-program compilation technology, or Omniscient Code Generation (OCG). HI-TECH Software was bought by Microchip on 20 February 2009, whereupon it refocused its development effort exclusively on supporting Microchip products. The IDE is a “wrapper” that coordinates all the tools from a single graphical user interface– usually automatically. For instance, once code is written, it can be converted to executable instructions and downloaded into a microcontroller to see how it works. In this process multiple tools are needed: an editor to write the code, a project manager to organize files and settings, a compiler or assembler to convert the source code to machine code and some sort of hardware or software that either connects to a target microcontroller or simulates the operation of a microcontroller. IV. WORKING When the light intensity sensed by the LDR’S in the transmitter section is less than optimum level as desired by user, then there is no warning being sent to the receiver. If the light intensity sensed by the LDR’S in the transmitter section reaches more than optimum level as then there is a warning being sent to the receiver by the Zigbee . As soon as the zigbee in the receiver section receives the warning from the transmitter the Robot module starts moving towards the direction towards the place where the fire accident occurred and then after reaching the fire spot some water is being pumped out to extinguish the flames. On the other case When the temperature around the receiver section(Robot module) is less than optimum level as prescribed or when there is no data received from the transmitter section the robot doesn’t react but When the temperature around the receiver section(Robot module) is more than optimum level as prescribed then the robot starts pumping water to its surroundings. V. CONCLUSION A contingency path-planning method has been presented for the automated robot vehicle, which provides a framework for the inclusion of anticipated, probabilistic obstacle motion in the planning process. Meanwhile some extra features were added to the robot module make it a fire fighting robot. In order to reach to the spot the robot has to plan contingency paths so that it doesn’t get collide with the obstacles. REFERENCES [1] M. Buehler, K. Iagnemma, and S. Singh, The Darpa Urban Challenge:Autonomous Vehicles in City Traffic. New York, NY, USA: Springer-Verlag, 2010. [2] L. Fletcher, S. Teller, E. Olson, D. Moore, Y. Kuwata, J.How, J. Leonard,I. Miller, M. Campbell, D. Huttenlocher, A.Nathan, and F.-R. Kline,“The MIT-cornell collision and why it happened,” J. Field Robot., vol. 25,no. 10, pp. 775–807, 2008. [3] A. Kushleyev andM. Likhachev, “Time-bounded lattice for efficient planningin dynamic environments,” in Proc. IEEE Int. Conf. Robot. Autom, May 2009, pp. 4303–4309. [4] J. Miura and Y. Shirai, “Probabilistic uncertainty modeling of obstacle motion for robot motion planning,” J. Robot. Mechatron., vol. 14, no. 4, pp. 349–356, 2002. [5] I. Hwang and C. Seah, “Intent-based probabilistic conflict detection for the next generation air transportation system,” Proc. IEEE, vol. 96, no. 12,pp. 2040–2059, Dec. 2008. [6] M. Tay and C. Laugier, “Modelling smooth paths using Gaussian processes,”in Field Service Robotics (Springer Tracts in Advanced RoboticsVolume). New York, NY, USA: Springer-Verlag, 2008, pp. 381–390.
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