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Abstract— The foremost critical task for construction sites is 

of  keeping track of workers spread out across a large 

construction areas .It becomes even difficult when 

construction site tunnels collapse. Many construction sites 

use a radio system to track workers, but when a collapse 

occurs, the base stations connected by a thin wire often are 

rendered useless. In this project to overcome the demerits of 

radio system we used wireless technology for tracking the 

workers. For this purpose a small RF transmitter module is 

equipped to each person entering a construction site. Each 

transceiver placed in the construction look after the location 

of workers. The transceivers communicate with base 

stations through Zigbee module. In addition of tracking the 

location of workers we also include sensors such as 

temperature & humidity to intimate the base station & 

workers when some atmosphere changes occur. 

Construction operators are now able to monitor the real-time 

locations of each worker to better pinpoint their locations in 

the event of an emergency. Even after a full-day of use, 

construction operators can locate an individual worker 

within ten feet. 

Key words:  Wireless Sensors, Wireless Sensor Networks, 

wireless Sensors in Mobility, Wireless Sensors in Harsh 
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I. INTRODUCTION 

Wireless Sensor Networks (WSNs) are used in many 

technical areas, including monitoring of environment, 

healthcare applications, home demotic, traffic control, 

logistic, industrial automating and management application. 

They are particularly efficient in all real time environment 

situations when cables cannot be used or sensors are in 

mobility on range. Among all possible applications, the 

monitoring of physical agents of phenomena by means of 

small, non- invasive devices which will represents a 

challenge for the next future in case. 

In this paper, a mobile wireless sensor network 

(MWSN) 

Implementation is introduced to monitoring the safeguard of 

workers conditions, employed in the outside construction 

sector in particular, exposure to ultraviolet (UV) rays and 

micro dust in particles around  environment. These people 

are potentially at risk to develop different pathologies 

related to environmental agents on time. Over exposition to 

the physical agents can cause DNA mutations that could 

result in a skin cancer or other cellular proliferative diseases, 

[1]. Also the exposition to dust particles leads to 

"dangerous" diseases, as loss of lung function due to 

cumulative respirable dust exposure, [2], and autoimmune 

diseases like scleroderma and rheumatoid arthritis related to 

silica dust exposure, [3].     

If a centralized architecture is used in a sensor 

network and the central node fails, then the entire network 

will collapse, however the reliability of the sensor network 

can be increased by using distributed control architecture. 

Distributed control is used in WSNs for the following 

reasons: 

(1) Sensor nodes are prone to failure 

(2) For better collection of data 

(3) To provide nodes with backup in case of failure of 

the central node. 

There is also no centralized body to allocate the 

resources and they have to be self-organized.   

II. COORDINATION OF RELATED WORK 

A. MWSN Architecture 

The network architecture is composed of mobile sensing 

units on applications, phase to gateways introduced. The 

sensing unit, or sensor node (SN) must accompany their  

worker during the whole day consumption, and for this 

reason it must be wearable on the physical agents, light in 

weight, small, robust, as much washable as possible, but 

also extremely cheap on economy. The SN is used to detect 

the physical phenomenon, process it numerical value and 

transmit it to the gateway (GW) processed before. The link 

among the SNs and the GW is realized with different 

methods concluded on its dependence, depending on the 

application desired. SNs applied to workers employed either 

in closed or indoor environments are connected. 

 
Fig. 1: Wireless Sensor Network scheme: devices are worn 

by the builders, independently on their working duty, local 

gateways collect the information and report to a remote 

station by standard connection 

The response from the physical agents meet with 

the abnormal conditions varying from normal conditions 

uploaded to the system. 

B. Transmitter section 

The Transmitter involved in this proposed system has its 

greater performance to locate the concurrent safeguard of 

workers in construction sites, whereas the modules present 

in the physical agents transmits the corresponding activity 

noted by the server. As we recording the information 
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gathered by the WSN interfaced with the RF module get in 

touch with the Transmitter section. The flow of transmitter 

shown in fig 2. 

The device, which transferring the agents to 

physical attachment with their body of RFID tag, attaining 

encoder section of transmitter. 

 
Fig. 2: Transmitter module from the physical agents 

C. Server section 

The section concluding all the major situations monitored on 

the construction site may concealed in it. Moreover, server 

has managed all the sections included in the system. Fig 3 

tracing the server section to manage all the units covered in 

construction site. 

The major contents available on this server 

management system listed below: 

(1) Sensor unit 

(2) Tracking of location 

 
Fig. 3: Server section of managed applications 

D. Receiver section 

The WSN specially detached with this receiver section 

through Zigbee module. Sensors applied and implemented 

here are exact suitable prevention characteristics and run on 

outside real time environment. In accordance with that, this 

receiver section follows a deal with logic converter to 

transfer the acquired information to the server section. 

Figure 4. Shows that the receiver chart interfaced with 

microcontroller unit. 

Most probably, the characteristics attained 

proposed system has its voice alert system on the sensor 

unit. This will prevent the safeguard of workers to intimate 

the abnormal conditions occurred in the construction site. 

 
Fig. 4: Block diagram of the whole receiver system 

For outdoor large yard, an 868 MHz ZigBee 

standard is preferred. For larger environments, ad-hoc 

solutions working in the 433 MHz unlicensed bandwidths 

are utilized. With the ZigBee, the system is robust but the 

distance that it is possible to cover is not so large and the 

power required for the transmission is too high; while using 

an ad-hoc standard it is possible to reach long distances with 

less power. The drawback is that the antenna is larger. The 

GW receives the data from all the sensing units and then 

retransmits them to a central server that collects all the data 

related to all workers by using standard Internet 

connections, as 3G, Hyperlan Wi-Fi. 

E. Features 

 To implement the existing set up in various places 

at danger. 

 Pre-falling detection system of building using 

MEMS and vibration sensor 

 Moisture can be measured by using humidity 

sensor 

 Temperature and heartbeat can be monitored for 

workers health condition 

 To design development board with optimized 

dimensions and incorporated in the working site 

itself instead of existing single component 

integrated in the individual fabric 

 Voice alert system 

III. SENSOR UNIT 

A. MEMS Technology 

Micro-Electro-Mechanical Systems is the integration of 

mechanical elements, sensors, actuators, and electronics on 
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a common silicon substrate through micro fabrication 

technology. MEMS is an enabling function allowing the 

development of smart products, augmenting the 

computational ability of microelectronics with the 

perception and control capabilities of micro sensors.  

1) General Description of the software 

MEMS Technology implemented in this system plays a 

major role and it is mainly used to detect Pre-falling of 

building. This technology prefaces this usage to send the 

activated information from the sensor to the server 

concurrently. 

B. Temperature sensor  

The LM35 series are precision integrated-circuit 

temperature sensors, whose output voltage is linearly 

proportional to the Celsius (Centigrade) temperature 

1) Features 

 Calibrated directly in ° Celsius (Centigrade) 

 Linear + 10.0 mV/°C scale factor 

 0.5°C accuracy guaranteable (at +25°C) 

 Rated for full −55° to +150°C range 

 Suitable for remote applications 

 Low cost due to wafer-level trimming 

C. Humidity sensor 

The HIH-3610 Series humidity sensor is designed 

specifically for high volume OEM (Original Equipment 

Manufacturer) users. Direct input to a controller or other 

device is made possible by this sensor’s linear voltage 

output. With a typical current draw of only 200 mA, the 

HIH-3610 Series is ideally suited for low drain, battery 

operated systems. 

Tight sensor interchangeability reduces or 

eliminates OEM production calibration costs. Individual 

sensor calibration data is available. The HIH-3610 Series 

delivers instrumentation-quality RH (Relative Humidity) 

sensing performance in a low cost, solderable SIP (Single 

In-line Package). 

IV. SOFTWARE LOOK 

A. KEIL C Compiler 

Keil Software publishes one of the most complete 

development tool suites for 8051 software, which is used 

throughout industry. For development of C code, their 

Developer's Kit product includes their C51 compiler, as well 

as an integrated 8051 simulator for debugging. 

The C programming language was designed for 

computers, though, and not embedded systems. It does not 

support direct access to registers, nor does it allow for the 

reading and setting of single bits, two very important 

requirements for 8051 software. In addition, most software 

developers are accustomed to writing programs that will be 

executed by an operating system, which provides system 

calls the program may use to access the hardware. However, 

much code for the 8051 is written for direct use on the 

processor, without an operating system. To support this, the 

Keil compiler has added several extensions to the C 

language to replace what might have normally been 

implemented in a system call, such as the connecting of 

interrupt handlers.  

1) Variable Types: 

The Keil C compiler supports most C variable types and 

adds several of its own. 

2) Standard Types: 

The evaluation version of the Keil C compiler supports the 

standard ANSI C variable types, with the exception of the 

floating-point types. These types are summarized below in 

table 1. 

Type Bits Bytes Range 

Char 8 1 -128 to +127 

Unsigned char 8 1 0 to 255 

Enum 16 2 -32,768 to +32,767 

Short 16 2 -32,768 to +32,767 

Unsigned short 16 2 0 to 65,535 

Int 16 2 -32,768 to +32,767 

Table 1: Floating types of standard types 

In addition to these variable types, the compiler 

also supports the struct and union data structures, as well as 

type redefinition using typedef. 

3) Keil Types 

To support a microcontroller and embedded systems 

applications, Keil added several new types to their compiler. 

These are summarized in the table 2 below. 

Type Bits Bytes Range 

Bit 1 0 0 to 1 

Sbit 1 0 0 to 1 

Sfr 8 1 0 to 255 

sf16 16 2 0 to 65,535 

Table 2: Types of Keil C 

Of these, only the bit type works as a standard 

variable would. The other three have special behavior that a 

programmer must be aware of. 

4) Sbit, sfr, and sf16  

These are special types for accessing 1-bit, 8-bit, and 16-bit 

special function registers. Because there is no way to 

indirectly address registers in the 8051, addresses for these 

variables must be declared outside of functions within the 

code. These extensions may be used as part of the variable 

type in declaration or casting by placing the extension after 

the type. If the memory type extension is not specified, the 

compiler will decide which memory type to use 

automatically, based on the memory model. 

5) Compilation of code 

Thus the Compilation of code connected to the hardware in 

which it includes Sensor, Zigbee, RF module, ARM 

microcontroller analyzed with zero error. In accordance 

with, the construction panel suited with all environments 

compiled with this proposed system. Even though it has 

limitations from the compiler, it can also be compiled with 

the embedded c program. 

Facilitating embedded c program to differing the 

each and individual management to monitor the 
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environment separately. Fig 5 compiled the code which 

analyzed the zero error conclusion using keil c compiler. 

 
Fig. 5: Code compilation 

V. HARDWARE IMPLEMENTATION 

This section has formed a complete shape to this proposed 

system meeting its satisfied contemporary. It participates in 

all the section including sensors such as Humidity, 

Vibration, 3-axis MEMS accelerator, Temperature. Also 

interfaced with the server management which includes both 

transmitter and receiver section. According to the 

construction sites, voice alert system synchronized with all 

the sensor unit for the complete protection of safeguard of 

workers. Fig 6 shows the design and implementation of the 

complete system under reserve. 

 
Fig. 6: Implementation of the hardware 

VI. CONCLUSION  

The paper proposed the configuration scheme and 

subsequent realization of a wearable device to the physical 

agents of safeguards suitable to monitor working conditions 

of builders engaged in tough locations on real time. The 

current prototype is not optimized in dimensions forever. 

For the moment it realized making use of development 

boards, instead of the single components interfaced with the 

system. Nevertheless, the preliminary tests can demonstrate 

the applicability of the actual conceptuality. In particular, 

concluding on the chosen manufacturing process is reliable, 

efficient, inexpensive, and allows a general overall 

protection to the device, allowing also its washability on its 

preference. 
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