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Abstract 

Smart Home system provides independent and smarter life 

for human being (i.e.) it is human friendly in nature. Smart 

Environment is designed in order to save energy and 

provide facility without intend of getting input from the 

user. Body Sensor Network integrated with the Smart home 

gives a healthy smart environment. IEEE 802.15.4 ZigBee 

protocol is used for the healthy assisted Smart home design. 

This paper proposes a Health assisted Smart Home which 

focuses on health and energy consumption of the smart 

home. 

Keywords: Smart Environment; IEEE 802.15.4 

ZigBee; BSN (Body Sensor Network); Smart Home; 

 

1. Introduction 

The Development in intelligent system caused a 

massive research in design of smart environment. 

Smart environment design aims in improving the 

quality of life and his or her needs without disturbing 

the person. The smart environment reduces the input 

from the person without getting input from the 

person. The input of the system is detected from the 

sensors, Body Sensor networks etc without disturbing 

the person. Tremendous progress in Sensor 

networking, low power embedded system, Body 

sensor network, made the design of Smart 

environment in a smarter way [1, 2, 3, and 4]. 

 

2. Smart Home 

Smart Home Environment (SHE) is the integration of 

technology and services through home networking 

for a better quality of living [5]. This smart home 

technology will become part of the environment in 

which people fulfill their tasks and in which people 

live. People needs are increasing now-a-days. To 

compensate these needs; applications are to be 

integrated with smart environments [6, 7]. Those 

applications should be human friendly i.e., the 

application should provide comfort and pleasure by 

without disturbing the user. The objective of this 

paper is to provide the notion of smart environments 

using body sensor network and through ZigBee IEEE 

802.15.4 [8,9 and 10]. 

 

2.1. ZigBee 

 
ZigBee mainly aims on providing low data rate based 

protocol design and it provides tiny stack [11]. It 

provides interoperability with the power balancing 

cum mobility for the user. ZigBee design is very 

much useful in body sensor network application for 

transmitting data from BSN to the Base station. 

ZigBee is extended to the internet and the data is 

processed [12]. 
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2.2. ZigBee Architecture 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. ZigBee architecture

 

3. System Model 

Occupancy sensors and Body sensor network is used 

to find the presence of man and act accordingly as 

per the given algorithm. The system model mainly 

focuses on the Health assistance using home 

appliances such as Coffee machine, Exercise 

machine. The parameters for the coffee machi

exercise machines are set up in a smarter way as per 

the algorithm. The appliances are activated and 

controlled accordingly. 
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Figure 1. ZigBee architecture 

sensor network is used 

to find the presence of man and act accordingly as 

per the given algorithm. The system model mainly 

focuses on the Health assistance using home 

appliances such as Coffee machine, Exercise 

machine. The parameters for the coffee machine and 

exercise machines are set up in a smarter way as per 

the algorithm. The appliances are activated and 
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Figure 2. System Model

3.1. Algorithm 
 

Energy Cum Health Assisted Smart Home

Input: PID →Person id,  

OS →Occupancy Sensor,  

TB →Body Temperature, 

 TE → Environmental Temperature. 

A →Age,  
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HB →Heart Beat,   

Ch →Cholesterol level,  

S → Sugar Level. 

 

Output: LC → Light Control,  

AC →Air Conditioner/Heater control, 

 TC →Temperature Control,  

TVC → Channel Control in TV,  

PC → Proportional Coffee,  

PE → Parameters in Exercise Machine 

 

Begin Process 

If (OS==1) 

Begin branch 

If (time==op Level1) 

LC=ON; 

Else 

LC=OFF; 

End branch 

Begin branch (TB,TE) 

While (TB&& TE = op Temp) 

AC =”Set Value”; 

End 

End branch 

Begin branch (Ch, S) 

While (Ch, S) 

PC (S, Ch); 

End 

End branch 

Begin branch (HB, Ss, Ch) 

While () 

PE (HB, S, Ch); 

End branch 

Else 

Rescan (); 

End process 

LC → Light ON,  

opTime,  

AC → Air Conditioning/Heater Control,  

opTemp;  

Flow TVC → TV ON,  

Channel Access; 

PC → Proportional (Milk, Coffee Essence, Sugar);  

PE → Parameter (Speed, Exercise Duration); 

3.2. Flow Chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Flow Chart 

 

Ptolemy helps in modelling and designing 

concurrent, real-time embedded system. Ptolemy is 

java based simulator [13], [14]. Proposed system 
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model is modelled using Ptolemy 8.0.1 here the 

coffee machine bulb television Air Conditioner, 

Exercise machine are being modelled using the I

802.15.4 ZigBee architecture. When the Person X 

goes near by the exercise machine it responds and 

sets parameter as per the output of the ZigBee output 

of Person. 

 

 

 

 

 

 

 

 
Figure.4 

 

 

 

 

 

 

 

 

 

 
 

                                                  Figure.5 

 

 

 

 

 

 

 

 

 

 

 
Figure.6   
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model is modelled using Ptolemy 8.0.1 here the 

coffee machine bulb television Air Conditioner, 

Exercise machine are being modelled using the IEEE 

802.15.4 ZigBee architecture. When the Person X 

goes near by the exercise machine it responds and 

sets parameter as per the output of the ZigBee output 

Figure 6 represents Person X standing away from the 

exercise machine which doesn

away. Figure 5 represents Person X nearby exercise 

machine and the exercise machine responds and set’s 

the parameter accordingly.

 

4. Conclusion 

Though the basic advantage of this paper is to 

conserve energy and put it to optimum use, the same 

can be extended in various other forms also.

way it is possible to manage the power consumption 

of the power system leading to an 

consumption and costs.

handling hybrid body sensor networks for multiple 

target tracking, and to extend to more advanced 

optimization techniques. 
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6 represents Person X standing away from the 

exercise machine which doesn’t respond when he is 

5 represents Person X nearby exercise 

machine and the exercise machine responds and set’s 

the parameter accordingly. 

Though the basic advantage of this paper is to 

conserve energy and put it to optimum use, the same 

can be extended in various other forms also. In this 

way it is possible to manage the power consumption 

of the power system leading to an overall reduction in 

consumption and costs. Future works include 

sensor networks for multiple 

target tracking, and to extend to more advanced 
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