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Abstract 

 

Robotic systems are one of the key solution for providing smart services. The purpose of this paper is to introduce a novel robot 

in order to overcome some difficulties in providing an Automated External Defibrillator (AED) device at the nearest location of 

victim suffering from sudden cardiac arrest and also rescue the people from disaster and fire accident in the shortest possible time 

before the advent of the ambulance. We designed and developed an ambulance robot, called it Ambubot, that brings along an AED 

to help lay rescuers for saving patients life in a sudden event of cardiac arrest. The first aid to the victim can be carried out once 

an incident alarm is transmitted to the Ambubot station by sensing via mobile phone application. Such applications transmit 

required information to the Ambubot center for further execution. Ambubot center is integrated with three independent servers 

namely database server, message controller, and GIS server. The Ambubot robots are located in Ambubot stations when several 

stations can be covered via single center where human operators are located. In this method, not only Ambubot follows instructions 

of human operator till the robot reaches the location of victim and delivers the AED but also provides instruction to the people in 

the location for applying the AED hence the lay rescuers will dry the victim's chest and attach the AED pads by themselves while 

instructed and monitored by the human experts in the main center in real-time. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Emergency situations refer to any unforeseen event that can jeopardize and bring significant injuries on a person’s life. This 

situation can be broken down into two basic categories, natural and manmade calamities. Natural calamity is the phenomena of 

nature caused by environmental factors that can bring catastrophic consequences. Different forms of natural calamities like drought, 

earth quake, extreme temperature, typhoon and volcano strike according to the vulnerability of the area in the globe. On the other 

hand, the catastrophe can also be caused as the consequence of technological or human hazards, including industrial accident and 

transport accident, where it is commonly known as manmade calamity. 

Natural calamity is generally inevitable and ubiquitous worldwide that kills thousands of people and destroys billions of dollars 

of habitat and property each year. According to the International Disaster Database (EM-DIT )’s data the number of deaths reported 

is getting less, however the number of people reported affected by natural calamity is increasing dramatically. It was due to global 

warming and the fact that the technology advancement makes the frequency of global calamity tends to be higher. Therefore, 

decreasing the rate of mortality is usually seen as the most effective way. 

The road accident at present is increasing to greater extent. The loss of human life due to accident must be avoided. Traffic 

Congestion and tidal flow are major facts that cause delay to ambulance. In order to save human life from accidents we introduce 

a scheme called ITLS (Intelligent Traffic Light system).The main concept behind this scheme is to provide a smooth flow for the 

emergency vehicles like ambulance to reach the desired position in time and thus minimizing the delay caused by traffic congestion. 

In the case of emergency situation, it is common to call the emergency hotline to seek for assistance which often the ambulance 

will be dispatched to the scene in average of ten minutes time. Details of that information are depicted in figure 1 for various 

territories. In practices, the advent time of ambulance is far above the ten minute standard. This is owing to many obstructions 

during the process of dispatching an ambulance and it may defer the patient from receiving the services on time. Substantially 

deferent factors prevail in this issue ranging from traffic congestion, difficulty to locate the address, long distance and so forth. 

Any one of these can lead to increase response time. 
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Fig. 1: Response Times of Ambulance Services in Various Countries 

II. LITERATURE SURVEY 

By considering instances where human failing could be axed by possible robotic alternatives, it is proposed a future where robots 

would be elevated in our society to function in roles beyond that of mere service entities, but actual allocators of resources and 

indenters of people. To build the set of common multidimensional components we need to take a close look at many conceptual 

cousins of smart city and trace the roots of the terms popularly used. A variety of the labels can be largely categorized into three 

dimensions technology, people, and community. The conceptual variants are mutually connected with substantial confusion in 

definitions and complicated usages rather than independent on each other. 

In the process of providing better services to all citizens and improving the efficiency of administration processes, the concept 

of a smart city has been lauded as a promising solution for the coming challenge of global urbanization. The main challenges for 

the healthcare domain of smart cities are using ICT and remote assistance to prevent and diagnose diseases, and deliver the 

healthcare service in addition to providing all citizens with access to an efficient healthcare system characterized by adequate 

facilities and services. The Internet of Things revolution is redesigning modern healthcare with promising technological, economic, 

and social prospects. 

Hence it is required to develop new smart technologies to provide advanced healthcare service to the citizens of smart cities and 

in this paper we aim to present one of feasible solutions for one of the critical problems of modern cities. Despite the very useful 

functionality of AED and even though this device is placed in various public areas nowadays, practical operation of AED still 

requires improvement which motivated us to develop a robot to perform such critical task in smart cities. Real case scenarios show 

that it is often difficult to find out the nearby AED when a panic situation occurs, bring and apply it to the victim. Several people 

are also required to get familiar with AED in advance. 

III. EXISTING SYSTEM 

In smart cities, due to traffic, sometimes ambulance will not reach the emergency spot on time, it may causes death. It takes more 

response time. To overcome these problems, ambulance robot is used. 

IV. PROPOSED SYSTEM 

The proposed ambulance robot for smart cities provides the service of ambulance with AED to help someone having a cardiac 

arrest and also for rescue the people in disaster management and fire extinguisher. No need to wait for the ambulance to give first 

aid solutions. An emergency message and current position of victim will be generated. Message can be sent to the family members 

regarding current situation of the victim. Robot can be operated in auto or manual mode. 

V. BLOCK DIAGRAM 

 
Fig. 2: System Block Diagram of Ambobot 
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 GSM 

GSM stands for Global System for Mobile Communication and is an open, digital cellular technology used for transmitting mobile 

voice and data services. The GSM emerged from the idea of cell-based mobile radio systems at Bell Laboratories in the early 

1970s. The GSM is the name of a standardization group established in 1982 to create a common European mobile telephone 

standard. The GSM standard is the most widely accepted standard and is implemented globally. The GSM is a circuit-switched 

system that divides each 200 kHz channel into eight 25 kHz timeslots. GSM operates in the 900 MHz and 1.8GHz bands in Europe 

and the 1.9GHz and 850MHz bands in the US. The GSM is owns a market share of more than 70 percent of the world's digital 

cellular subscribers. 

The GSM makes use of narrowband Time Division Multiple Access (TDMA) technique for transmitting signals. The GSM was 

developed using digital technology. It has an ability to carry 64 kbps to 120 Mbps of data rates. Presently GSM support more than 

one billion mobile subscribers in more than 210 countries throughout of the world. The GSM provides basic to advanced voice 

and data services including Roaming service. Roaming is the ability to use your GSM phone number in another GSM network. A 

GSM digitizes and compresses data, then sends it down through a channel with two other streams of user data, each in its own time 

slot. It operates at either the 900 MHz or 1,800 MHz frequency band. 

 Relay 

A relay is an electrically operated switch. Many relays use an electromagnet to operate a switching mechanism mechanically, but 

other operating principles are also used. Relays are used where it is necessary to control a circuit by a low-power signal or where 

several circuits must be controlled by one signal. The first relays were used in long distance telegraph circuits, repeating the signal 

coming in from one circuit and re-transmitting it to another. Relays were used extensively in telephone exchanges and early 

computers to perform logical operations .A type of relay that can handle the high power required to directly control an electric 

motor is called a contactor. Solid-state relays control power circuits with no moving parts, instead using a semiconductor device 

to perform switching. 

 
Fig. 3: Fig Shows Connections of Driver Circuit, Renesas Microcontroller Board & GSM 

 LCD 

LCD is a type of display used in digital watches and many portable computers. LCD displays utilize to sheets of polarizing material 

with a liquid crystal solution between them. An electric current passed through the liquid causes the crystals to align so that light 

cannot pass through them. LCD technology has advanced very rapidly since its initial inception over a decade ago for use in lap 

top computers. Technical achievements has resulted in brighter displace, higher resolutions, reduce response times and cheaper 

manufacturing process. The liquid crystals can be manipulated through an applied electric voltage so that light is allowed to pass 

or is blocked. By carefully controlling where and what wavelength (color) of light is allowed to pass, the LCD monitor is able to 

display images. A backlight provides LCD monitor’s brightness. Over the years many improvements have been made to LCD to 

help enhance resolution, image, sharpness and response times. One of the latest such advancement is applied to glass during acts 

as switch allowing control of light at the pixel level, greatly improving LCD’s ability to display small-sized fonts and image clearly. 

 Driver Circuit 

Here the driver circuits are used to control the operations of firing unit, laser unit & audio reception unit present on the robotic 

module. Here three types of driver circuits are used they are ground driver, laser driver and motor driver circuit. 

100RPM 12V DC motors with Gearbox 

6mm shaft diameter with internal hole 125gm weight 

Stall Torque = 1.5kgcm torque No-load current = 60 mA(Max) Load current = 300 mA(Max) 
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 Motor Driver Circuit 

The Device is a monolithic integrated high voltage, high current four channel driver designed to accept standard DTL or TTL logic 

levels and drive inductive loads (such as relays solenoids, DC and stepping motors) and switching power transistors. We have used 

this driver circuit to drive the motors of the robot. Each L293D is used to drive two motors. 

 
Fig 4: Motor Driver Circuit 

Two L293D’s are used to drive four motors. When both the inputs are low the motor will be in the halt state, when the first input 

is high and the second input is low the motor will move in the forward direction, when first input is low and second input is high 

the motor will move in the reverse direction and when both the inputs are low the motor will be in the halt state. 

 Motors 

NR-DC-ECO is high quality low cost DC geared motor. It contains Brass gears and steel pinions to ensure longer life and better 

wear and tear properties. The gears are fixed on hardened steel spindles polished to a mirror finish. These spindles rotate between 

bronze plates which ensures silent running. The output shaft rotates in a sintered bushing. The whole assembly is covered with a 

plastic ring. All the bearings are permanently lubricated and therefore require no maintenance. The motor is screwed to the gear 

box from inside. 

 
Fig 5: 12v 100 rpm DC Geared Motor 

 Heartbeat Sensor 

The Heart Beat Sensor provides a simple way to study the heart's function. This sensor monitors the flow of blood through Finger. 

As the heart forces blood through the blood vessels in the Finger, the amount of blood in the Finger changes with time. The sensor 

shines a light lobe (small High Bright LED) through the ear and measures the light that is transmitted to LDR. The signal is 

amplified, inverted and filtered, in the Circuit .By graphing this signal, the heart rate can be determined. 

Usually Heart rate will be calculated for 1Minute. For a healthy human being we get heart rate of 72 pulse rate per 1 minute.  

For real time applications we cannot wait for 1minute each time because if there is any disturbance in calculating for ex: if patient 

is not properly keep his finger inside the device means again we have to take the readings. For this we are following averaging & 

sampling method. In this we are calculating heart rate for each 5 seconds & we are replacing that value in array of 12 characters. 

After replacing each value we will add the entire array. After the 12th value we will replace the 13th value on the 1st array element 

so that we will get average heart rate value for 1 minute. For 5 second approximately we get rating of 6. 
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 L293 Motor Driver 

 
Fig. 6: L293 IC 

The L293 is an integrated circuit motor driver that can be used for simultaneous, bidirectional control of two small motors. 

The L293 is limited to 600mA, but in reality can only handle much small currents unless you have done some serious heat 

sinking to keep the case temperature down. Unsure about whether the L293 will work with your motor? Hook up the circuit and 

run your motor while keeping your finger on the chip. If it gets too hot to touch, you can't use it with your motor. The L293 comes 

in a standard 16-pin, dual-in line integrated circuit package. The pin out for the L293 in the 16-pin package is shown below in top 

view. Pin 1 is at the top left when the notch in the package faces up. Note that the names for pin functions may be slightly different 

than what is shown in the following diagrams. The following schematic shows how to connect the L293 to your motor and the 

PIC. Each motor takes 2 PIC pins. This table assumes only one motor is connected to the PIC. Here is a table describing the control 

pin functions. Note that the enable pin is always high when the motor runs so we can simply pull it high on the circuit board and 

then it will not take up 2 extra PIC pins. 

 
Fig. 7: L293 Integrated Circuit 
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 Solar Panel 

Solar panel designed to absorb the sun’s rays as a source of energy for getting electricity. Amubot that is ambulance robot will be 

operated with solar panel. 

 Renesas 

Renesas microcontroller board provides a useful platform for evaluating the Renesas suite of development tools for coding and 

debugging, using high performance Embedded Workshop as well as programming the device using Flash Development Toolkit. 

 
Fig. 8: 64 pin Renesas Microcontroller Board 

 Software used 

 IDE: Cube suite+ 

 Flash tool: Flash programmer 

 Android 

Android is a software package and Linux based operating system for mobile devices such as tablet computers and smartphones. It 

is developed by Google and later the OHA (Open Handset Alliance). Java language is mainly used to write the android code even 

though other languages can be used. The goal of android project is to create a successful real-world product that improves the 

mobile experience for end users. 

VI. WORKING PRINCIPLE 

It is an ambulance robot, placed at different position on Roads. If any user or patient faces health issues, he needs to open an 

Android Application in his smart phone. Open AmbuBot Application in smart phone. This can be done by any user or patient or 

surrounding neighbors. Once the application is open, user needs to click the AmbuBot Button. An SMS is sent to the nearest 

Ambulance (Robot, i.e. Ambubot) with GPS location about the patient. Ambubot reaches the patient location with first aid kit. 

AmbuBot will send alert to the hospital and doctors about the patient. Surrounding people can assist the patient with the first aid 

kit and by communicating with the doctor. The doctor number will be displayed in the robot. AmbuBot will be operated with Solar 

Panel (Renewable energy). 
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VII. ADVANTAGES 

 Used in many different ways to find and save the victims in a faster and more efficient way. 

 It is designed to do rescuing jobs in situations that are hazardous for mankind to handle it, for instance rainstorms, collapsed 

buildings, obstructions, and dangerous substances. 

 The ambulance would be able to cross all the traffic junctions without waiting. 

VIII. APPLICATIONS 

 In smart cities, we can implement this robot for rescue purpose in the sense it can some one’s life. 

 This module can be used for multiple purposes like Ambulance, Fire Extinguisher and disaster management. 

IX. FUTURE SCOPE 

In future, this project can be taken to the product level. To make this project as user friendly and durable, we need to make it 

compact and cost effective. Going further, most of the units can be embedded along with the controller on a single board with 

change in technology, thereby reducing the size of the system. 

X. CONCLUSION 

The project is designed using structured modeling and is able to provide the desired results. It can be successfully implemented as 

a Real Time system with certain modifications. Science is discovering or creating major breakthrough in various fields, and hence 

technology keeps changing from time to time. Going further, most of the units can be fabricated on a single along with 

microcontroller thus making the system compact thereby making the existing system more effective. To make the system applicable 

for real time purposes components with greater range needs to be implemented. 
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