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ABSTRACT 

Robotic systems are one of the key solutions for providing smart services. Time is a 

critical issue when dealing with people who experience a sudden cardiac arrest that 

unfortunately could die due to inaccessibility of the emergency treatment. Therefore, an 

immediate treatment using Automated External Defibrillator (AED) must be 

administered to the victim within a few minutes after collapsing. Hence we have 

designed and developed the Ambulance Robot, shortened as Ambubot, which brings 

along an AED in a sudden event of cardiac arrest and facilitates various modes of 

operation .The prototype with biomedical sensors are used for monitoring the patient 

health continuously, the location of the patient can also be tracked in case of emergency 

via gsm. 

Key words: Smart healthcare, smart cities, emergency management, robotics. 

1. INTRODUCTION  

The concept of high-tech machines that can serve the people well or relieve humans of tiresome 

chores has been an object of human imagination. It can be seen with many of todays 

occupations have been replaced by automation in order to help prevent manual handling 

injuries in the workplace. The smart world is expected to involve ubiquitous sensing, 

computing, and communication to achieve comprehensive interconnections of physical 

perception, cyber interaction, social correlation, and cognitive thinking [1]. Increasing 

population density in urban environments demands adequate provision of services and 

infrastructure. This explosion in city population will present major challenges including air 

pollution, traffic congestion, health concerns, energy and waste management [2]. As an 

emerging platform for that domain, a mobile robot can be employed in order to facilitate the 

health care operation as a smart operating vehicle in smart cities [3]. In contrast, a mobile robot 

would be able to travel throughout the environment and can put their position wherever its 
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condition. Mobile robot is an autonomous or semiautonomous machine that capable to move 

around in their environment and also can perform various tasks either with direct or partial 

control by human supervision or completely autonomous [4]. With using multiple sensors for 

navigation, this robot is able to navigate from a point to a given destination without losing the 

correct path or hitting obstacles. There are various sensor types used for autonomous navigation 

in mobile such as vision and range sensors. Mobile robots are mostly used to investigate 

hazardous and dangerous environments where the risks for human operation exist. This robot 

can also be used to interact with human such as take care the elderly and doing household 

chores [5]. In future smart cities [6], mobile robots can take over some tedious and time-

consuming tasks. Most rescuers occur shortly after the event of a calamity happens. In that 

event, human rescuers will organize the rescue planning to get out to the calamity areas, find 

the victims, and help them as fast as possible. They have very short time to find the victims in 

any calamity situation; otherwise the likelihood of finding the victims still alive is nearly zero. 

In such a critical situation, technology can be used to support rescuers in different tasks. 

Intelligent mobile robots and cooperative multiagent robotic systems are increasingly being 

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

robot that can do such tasks is well known as rescue robot. Rescue robot [7] is a robot that has 

been precisely designed to do rescuing jobs in situations that are hazardous for mankind to 

handle it, for instance rainstorms, collapsed buildings, obstructions, and dangerous substances. 

In the case of health 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 [8]. Details of that information are depicted in Figure 1 for various territories. In practice, 

the advent time of ambulance is far above the ten minutes standard. This is owing to many 

obstructions during the process of dispatching an Ambulance and it may defer the patient from 

receiving the service on time. Substantially different factors prevail in this issue ranging from 

traffic congestion, difficulty to locate the address, long distance, and so forth. Any one of these 

delays can lead to increase response time. Meanwhile, it is a very hard task for bystanders to 

locate the nearest Automated External Defibrillator (AED) in a situation where someone is 

suffering from sudden cardiac arrest. In order to tackle these problems, we have designed and 

developed an ambulance robot (AmbuBot), which can place a small package containing an 

AED to save lives of cardiac arrest victim.    

1.1 Existing System  

• Time is an essential issue when relating to individuals who go over a prompt variance in the well 

being. That may even happen sudden passing of a man, if legitimate emergency treatment isn't 

given until the arrangement of reasonable medicine through the specialist's remedy.  

• Accordingly giving of prompt treatment i.e., emergency treatment is must to the casualty in the 

wake of falling. Step by step innovation is developing radically, among which mechanical 

autonomy is additionally one of such stream.  

• Consequently in this paper we are proposing a help for the casualties, by giving expected means 

to protect from the sudden vacillation in the well being. Thus with the assistance of a mechanized 

framework a quick protect help is given. 

• It takes more response time. In smart cities, due to traffic, sometimes ambulance will not reach 

the emergency spot on time, it may causes death. 

• To overcome these problems, Ambulance robot is used. 
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1.2. Proposed System 

• The proposed ambulance robot for smart cities provides the service of ambulance with AED to 

help someone having a cardiac arrest. 

• No need to wait for the ambulance to give first aid solutions. 

• An emergency message and current position of victim will be generated 

• Also, message can be sent to the family members regarding current situation of the victim. 

• It performs time-consuming tasks. 

• It can be operated in auto or manual mode. 

1.3. BLOCK DIAGRAM 

 

2. HARDWARE REQUIREMENTS 

• ATMEL MICROCONTROLLER 

• ECG SENSOR 

• HEART BEAT SENSOR 

• IR SENSOR 

• GSM 

• GPS 

• RELAY 
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• ROBO 

• LCD 

3. ATMEL MICROCONTROLLER 

Atmel Corporation was a designer and manufacturer of semiconductors before being acquired 

by Microchip Technology in 2016. It was founded in 1984. The company focuses on embedded 

systems built around microcontrollers. ... It specializes in microcontroller and touch systems, 

especially for embedded systems. 

 

Figure 1 

3.1. ECG SENSOR 

The Shimmer3 ECG (Electrocardiogram) sensor records the pathway of electrical impulses 

through the heart muscle, and can be recorded on resting and ambulatory subjects, or during 

exercise to provide information on the heart's response to physical exertion. 

 

Figure 2 

3.2. Heart Beat  Sensor 

Heartbeat Sensor is an electronic device that is used to measure the heart rate i.e. speed of 

the heartbeat. ... You can find the Principle of Heartbeat Sensor, working of the Heartbeat 

Sensor and Arduino based Heart Rate Monitoring System using a practical heartbeat 

Sensor. 
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Figure 3 

3.3 IR Sensor 

An infrared (IR) sensor is an electronic device that measures and detects infrared radiation in 

its surrounding environment. ... When an object comes close to the sensor, the infrared light 

from the LED reflects off of the object and is detected by the receiver. 

 

Figure 4 

3.4. GSM 

 The Global System for Mobile Communications (GSM) is a standard developed by the 

European Telecommunications Standards Institute (ETSI) to describe the protocols for second-

generation (2G) digital cellular networks used by mobile devices such as mobile phones and 

tablets. 
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Figure 5 

3.5. GPS 

The Global Positioning System (GPS) tells you where you are on Earth. ... One way to track 

them would be to have a GPS receiver installed in the car! The GPS, or Global Positioning 

System, is one of the hottest technologies around, and no wonder 

 

Figure 6 

4. RELAY 

The relay is an electromechanical switch used as a protecting device and also as a controlling 

device for various circuits, equipments, and electrical networks in a power system. 
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Figure 7 

5. ROBO  

A combining form extracted from robot and meaning "automated, automatic, or robotic," used 

in the formation of compound words: an automatically generated robo-tweet appearing in my 

Twitter feed;a robo-advisor that provides algorithm-based investment advice. 
 

 

Figure 8 

6. LCD DISPLAY 

A liquid-crystal display (LCD) is a flat-panel display or other electronically modulated 

optical device that uses the light-modulating properties of liquid crystals combined with 

polarizers. Liquid crystals do not emit light directly, instead using a backlight or reflector to 

produce images in color or monochrome. 

 

Figure 9 
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7. SOFTWARE REQUIREMENTS 

• KEIL UVISION 

• EMBEDDED C 

8. CONCLUSION 

In future we aim to improve the hardware of the AmboBot to more flexible structure such as 

omnidirectional . We also consider improve the system from robot to multiple robots for 

collaborative performance . We even consider equipping the current mobile robot, with a drone 

robot partner which can fly in collaboration with the current system for faster performance in 

addition for operation in higher elevations. Moreover, we have also considered the possibility 

of adding more advanced features such as integrating the body-attached sensor with portal 

service so that external user will be able to monitor the patient wherever they are. This portal 

service will ask users for some personal information during sign-up in order to keep their 

account secure. Furthermore this system will prompt the user to key-in a username and 

password before the user can have access to the data/information in the system. We believe that 

this research will result in better way to save someones life during cardiac arrest and reduce the 

burden of lay rescuers to find an AED on the premises so that can bring more practical and 

commercial value to our society and hopefully future smart cities. 
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