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Abstract— "Home Automation" industry is growing rapidly. Home Automation is a way to have things around your 

home happen automatically. The first thing that comes to mind when folks think of home automation are robots, 

flashing lights, complicated electronics and a general feeling that their home is less of a warm home and more of a 

cold science experiment.  Home automation systems must comply with the household standards and convenience of 

usage. The term 'Home Automation' today applies to the next level of automating home electronics. The home 

automation system is intended to control all lights and electrical appliances in a home or office using voice commands.  

A Robot is a reprogrammable, multi-functional manipulator designed to move material, parts, tools, or a specialized 

devices through variable programmed motions for the performance of variety of tasks. In order to make a robot do 

anything it has to have a program or a set of programs that tell it to do certain tasks. Robots come in all different 

shapes and sizes. Some robots have been used to try and look and behave physically like a human being. Other robots 

are used for home entertainments. In this paper , many appliances of Home are followed and automated by Service 

Robot.  
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I. INTRODUCTION 

 

Home Automation is a concept that has been developing 

reasonably slowly when you compare it to how other 

technology such as televisions have progressed. Home 

Automation is also referred as Domotics. As Home Media 

devices become cheaper, Home Automation is a technology that 

more people will be looking into to install in their house. Home 

automation is one of the major growing industries that can 

change the way people live. Some of these home automation 

systems target those seeking luxury and sophisticated home 

automation platforms; others target those with special needs 

like the elderly and the disabled. There are many Home 

Automation technologies are available but there are no standard 

practices among designers, installers and contractors to realize 

the systems which has lowered the quality. It is important to 

study the actual process of developing the home automation 

systems so that the operations can be improved and updated 

where needed. 

 

     Robots are known to save costs, to improve quality and 

work conditions, and to minimize waste of resources. With 

increased flexibility and ease of use, robots are at the dawn of a 

new era, turning them into ubiquitous helpers to improve our 

quality of life by delivering efficient services in our homes, 

offices, and public places. 

 

Service Robots are the Robots which don't fall into other 

types of usage. These could be different data gathering robots, 

robots made to show off technologies, robots used for 

research,etc. These robots generally are autonomous but can be 

controlled, either remotely or manually, by built-in systems. 

They also might be synced up with Wi-Fi home networks or 

smart environments. service robot is a robot that is capable of 

providing services to its owner. 

 

Service robots can differ in specific functions, but their jobs 

usually can be described as helping humans perform tasks that 

are dangerous, difficult, dirty, repetitive or distant. A service 

robot can ease the workload of a human being in this way, 

especially if the task is frequent, such as with home chores. 

They also can be used in medicine, space, agriculture, fire 

fighting, hotels and entertainment and to perform industrial 

tasks. Service robots are particularly useful in the automotive 

industry, where heavy lifting and fine calibrations are required 

to build a vehicle.  

 

Domestic robots are widely popular. A service robot used 

around the home can do anything from vacuum a carpet to 

mow a lawn. A domestic robot can help its owner clean pools, 

mop floors and iron clothes. Some robots can even help home 

owners clean up after pets. In cases like these, a robot can 

routinely pick up fur that has been shed or it can clean litter 

boxes after cats have used them, ensuring that the litter boxes 

remain fresh and that odors are controlled.  

 

http://www.ijrmee.org/
http://www.wisegeek.com/what-are-domestic-robots.htm
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II. LITERATURE REVIEW 

 

Many researchers have expressed their views and technical 

parameters which have been proved useful for development of 

Home Automation and Service Robot.   

A study made by Gomez C , Paradells J [1] surveys the 

different architectures and technologies used in Wireless Home 

Automation Networks. Wireless home automation networks 

comprise wireless embedded sensors and actuators that enable 

monitoring and control applications for home user comfort and 

efficient home management. This article surveys the main 

current and emerging solutions that are suitable for WHANs, 

including ZigBee, INSTEON, Z-Wave, and IP-based 

technology. 

Ali Ziya Alkar , John Roach , Dilek Baysal [2] presents an 

IP Based Home Automation System in which designed a low 

cost hardware/software framework based on a unit IPAcBox 

which allows home/industrial automation systems to be 

accessed and controlled through a direct internet connection 

right out of the box even in dynamic IP configurations. 

 Fei Lu, Guohui Tian*, Fengyu Zhou, Yinghua Xue, Baoye 

Song [3] also presents Building an Intelligent Home Space for 

Service Robot Based on Multi-Pattern Information Model and 

Wireless Sensor Networks which concerned with constructing 

a prototype intelligent home environment for home service 

robot. In that environment, multi-pattern information can be 

represented by some intelligent artificial marks. Light-packs 

service robots can provide reliable and intelligent service by 

interacting with the environment through the wireless sensor 

networks.  

 

III.PROPOSED SYSTEM ARCHITECTURE 

 

     This project comprises of two sub-parts. The front end 

involves designing an Embedded C application to communicate 

with remote microcontrollers ARM7.The back end involves 

building a network of microcontroller based prototypes to 

emulate devices used at residential locations for the purpose of 

Home Automation such as temperate sensors, motors, 

occupancy (proximity) sensors, lighting control etc.Micro-

Controllers communicate with Service Robot via ZigBee-a low 

power ,low cost wireless communication protocol. 

3.1 Proposed Circuit Diagram 

The architecture of the system is depicted in following 

figures. Five main blocks are involved: The Server, ZigBee 

Module, Smart Devices, Easy VR Module, and the Service 

Robot. The home server is the information center and the 

control center of the whole smart home system. It provides 

means to store information, monitor the smart devices, send 

tasks of the user, prepare plans in a centralized way, and 

monitor the tasks execution by the service robot.  

 

The Service Robot used in this project is also called as Voice 

Controlled Robot (VCR) whose motions can be controlled by 

the user by giving specific voice commands. After processing 

the speech, the necessary motion instructions are given to 

Robot via  ZigBee Module. 

 

     The speech recognition software is speaker dependant. 

The special feature of the application is the ability of the 

software to train itself for the different voice commands for a 

particular user. The graphical user interface running along with 

the software provides a very convenient method for the users to 

train. It also provides many other facilities in operating the 

robot. 

 

   

     The voice communication is significant in human robot 

interaction among various communication media. The voice 

commands are used to control the robot and visual feedback is 

used to provide the precision control to the robot. This robot is 

also build up with obstacle detection module that generates the 

signal as the obstacle detects. The proposed system is capable 

of positioning the robot at tedious work space as instructed 

through command to get the actual visual feedback. This 

proposed system is controlled by voice commands. 

 

 

 3.1.1 Server 

 

     The master unit part is developed using ARM7 LPC2138 

development board is as shown in Fig 1. For best performance, 

the system gives better results in a quiet environment with the 

speaker’s mouth in close proximity to the microphone, 

approximately  5 to 10 cm. 

 

The LPC2138 microcontrollers are based on a 16/32-bit 

ARM7TDMI-S CPU with real-time emulation and embedded 

trace support, that combine the microcontroller with 32 kB, 64 

kB, 128 kB, 256 kB and 512 kB of embedded high-speed flash 

memory. 

 

     EasyVR is a multi-purpose speech recognition module 

designed to add versatile, robust and cost effective speech and 

voice recognition capabilities to virtually any application. 

EasyVR is the second generation version of the successful 

VRbot module and builds on the features and functionality of 

its predecessor. Along with features like 32 user-defined 

Speaker Dependent (SD) triggers and a host of built-in speaker 

independent (SI) commands, the EasyVR adds convenient 

features such as firmware update capability, 8ohm speaker 

output and additional SI languages. 

 
Fig 1 : Sever 

 

http://www.ijrmee.org/
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ZigBee technology works on low data rate. ZigBee provides 

low cost and low power connectivity for equipment that needs 

battery life as long as several months to several years but does 

not require data transfer rates as high as by Bluetooth. ZigBee 

can be implement in mesh networks larger than is possible with 

Bluetooth. ZigBee compliant wireless devices are expected to 

transmit 10-75 meters, depending on the RF environment and 

the power output consumption required for a given application. 

 

     A unique feature of ZigBee network layer is 

communication redundancy eliminate “single point of 

failure” in mesh networks. PHY include energy and link quality 

detection, clear channel measurement for improved 

coexistence with other wireless networks. 

 

  The Sever Flowchart is as shown in Fig.2 

 

 
Fig 2 : Sever Flowchart 

 

As per above master unit flowchart it is observed that how 

the master unit initiates and executes the Voice command. 

 

When voice command initiates from speaker’s mouth i.e. 

turn light On/off, Turn the television on/off, Turn the Fridge 

on/off etc. then accordingly Master unit gets activated and 

initialize Easy VR Module. 

 

After EasyVR module initialization the ZigBee network 

initialized. ZigBee is based on an IEEE 802.15 standard. Its 

low power consumption limits transmission distances to 10–

100 meters.  ZigBee devices can transmit data over long 

distances by passing data through a mesh network of 

intermediate devices to reach more distant ones. Also 

command displays on LCD display which is interfaced with 

ZigBee network and EasyVR module. 

 

When initialized of EasyVR module and ZigBee network 

then Activates the voice module, voice recognition is an 

important asset for a robot, increasing its ability to interact with 

human beings and above all using their most natural form of 

communication. With this module, we are controlling service 

robot by voice. 

 

 The module recognizes human voice. It receives 

configuration commands for the respective object but if fails to 

receive command then again module tries to recognize the 

exact human voice and then receives the correct command for 

the respective object and accordingly send object ID to the 

respective object through ZigBee network. 

 

 3.1.2 Application Node 

 

  The Application Node ( Smart Device ) which can be any 

home appliance like Freeze,TV,Washing Machine etc is as 

shown in fig 3 and the Flowchart is as shown in fig 4. 

 

 
Fig 3 : Smart Device 

 

The AT Mega 16 is a low-power CMOS 8-bit 

microcontroller based on the AVR enhanced RISC architecture. 

By executing powerful instructions in a single clock cycle, the 

AT Mega 16 achieves throughputs approaching 1 MIPS per 

MHz and to optimize power consumption versus processing 

speed. The AT Mega 16 AVR is supported program & system 

development tools, including C compiler, macro assemblers. 

 

MAX232 is an IC that operates on single 5V supply and it is 

integrated with two drivers and two receivers. All receivers can 

be used to convert RS232 levels to TTL/CMOS levels and all 

drivers can be used to convert TTL/CMOS level inputs to 

RS232 levels. 

 

 

 
Fig 4 : Flowchart 

 

    The appliance node unit module initialized once the 

EasyVR module recognition done. The LCD display initializes 

with ZigBee network and send location request to the 

respective object ID and accordingly the object wake up from 

sleep mode and send his location information on ZigBee 

http://www.ijrmee.org/
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network and once the information received to the ZigBee 

network it goes to sleep mode again. 

 

(The ZigBee standard has the capacity to address up to 

65535 nodes in a single network.) 

 

3.1.3 Service Robot 

 

    Service robots assist human beings, typically by 

performing a job that is light On/off; Turn the television on/off, 

Turn the Fridge on/off etc. And which is operated by a built-in 

control system. 

 

A service robot is a robot which operates semi- or fully 

autonomously to perform services useful to the well-being of 

humans and equipment, excluding manufacturing operations. 

 

 The Architecture of Robot is as shown in fig 5 and 

flowchart is as shown fig 6. 

 

 

Fig. 5 :Architecture of  Robot 

A DC Motor is a device that converts direct current 

(electrical energy) into mechanical energy. 

 

 

Fig. 6 : Flowchart of  Robot Operation 

As per above robot unit flowchart it is clearly observed that 

how the robot act and executes the received Voice command.  

When command received on the ZigBee network the 

service robot unit initialize the DC motor which moves the 

robot forward, backward, left & right. Initialize ID sensor 

which detect the object ID location and initialize ZigBee 

network.  

Once the appliance location and object ID received from 

ZigBee network, the robot starts to calculate the path using line 

following.  Line follower is a machine that can follow a path. 

The path can be visible like a black line on a white surface (or 

vice-versa) or it can be invisible like a magnetic field. Line 

follower build for Sensing a line and maneuvering (move 

skilfully or carefully) the robot to stay on course, while 

constantly correcting wrong moves using feedback mechanism 

forms a simple yet effective closed loop system. 

If robot finds any obstacle in between the path then again 

robot starts to calculate the path using line following and once 

reached the destination, execute the command with respective 

object ID command. 

IV.APPLICATIONS OF SERVICE ROBOT 

 

Menu driven systems such as e-mail readers, household 

appliances like washing machines, microwave ovens, and 

pagers and mobiles etc. will become voice controlled in future. 

http://www.ijrmee.org/
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 The robot is useful in places where humans find 

difficult to reach but human voice reaches. E.g. in a 

small pipeline, in a fire-situations, in highly toxic 

areas. 

  The robot can be used as a toy. 

 It can be used to bring and place small objects. 

 It is the one of the important stage of Humanoid 

robots. 

 Command and control of appliances and equipment 

 Telephone assistance systems 

 Data entry 

 Speech and voice recognition security systems 

 

V. RESULT 

 

The Sever Module and Robot Module are designed as per 

fig 1 and 2 respectively. 

In Sever Module the EasyVR Voice Recognition Module is 

activated and if voice is matched then Object (Appliance ) ID 

will be sent to ZigBee. 

     Currently robot module unit is ready and path testing is in 

progress. Robot will run over a white surface which has an 

arbitrary path drawn over it by using black paint. The task of 

the robot is to run exactly along this painted path. 

 

In this project, later on the expected result is that robot will 

recognise the ID of different home appliances from ZigBee 

Network and then according to voice command i.e. EasyVR 

Module the robot will reach at different appliances 

(destinations) and if any obstacle will found in between then 

Robot calculate the path again. 

 

VI.CONCLUSION  

 

In this paper we describe the architecture and 

implementation of a smart environment with ZigBee and 

Service Robot, in which the home server acts as an intelligent 

collaborator between our Service Robot and the environment. 

To demonstrate the practicability of a ZigBee and Service 

Robot assisted smart home environment, we came up with 

devices required to provide reliable services, developed them, 

and implemented software for management and control. 

The goal of our project is to show the usability of the 

service robots in our daily lives by constructing the smart 

environment for the service robots. This attempt is expected to 

enable humans to focus on the important tasks by liberating 

ourselves from unpleasant daily chores with the help of Service 

Robots.  

 

VII.FUTURE WORK 

 

Future work will focus on improvement of above proposed 

work and adding features to make a reliable smart home system. 
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