Jowigd glailw,nia Dbli,l g owjldy (oW pwww doliliad

T ; : g 3 : 5 T —
A sy Intelligent Multimedia Processing and Communication Systems (IMPCS)

Spring, 2022, 3 (1), 1-7 Received:30 /03/2022
DOR: 20.1001.1.27832570.1400.2.4.3.0 Accepted: 18/05/2022

Implementing a Realtime Localization System Based on
Zigbee Protocol

Omid Pakdel Azar

Assistant Professor, Malek Ashtar University of Technology, Iran. omidpakdelazar@srbiau.ac.ir

Abstract

Introduction: Real-time Localization System is one of the several technologies in order to track objects and
target locations. Satellite-based positioning systems such as GPS are not reliable due to strong signal attenuation,
especially in indoor environments, as well as the multipath effect. Distance-based methods generally include two
main parts: 1. Information based on a time interval or TOA and TDOA 2. Positioning based on information
received from distance measurement. In this paper, a novel positioning system is represented, which is based on
Ultra-Wideband technology. The proposed system is used to utilize the TDOA algorithm.

Method: The UWB positioning system uses the ultra-wideband Gaussian pulse, in which the time range of the
pulses is less than 0.5 nanoseconds with very high accuracy. Usually, positioning systems based on ultra-
wideband have several source nodes that calculate the reception time by deriving the pulse pattern from the target
node. The source node calculates the total average sending and receiving time between the source node and the
target node.

Finding: On average, the proposed module has an error of less than 1 meter in about 21 centimeters of distance
measurement, which is a very acceptable accuracy compared to GPS-based systems. This error can be solved by
creating an offset in the software.

Conclusion: Considering the weaknesses of the current positioning systems, in this paper, a system based on
ultra-wideband using a dwm1000 module and ZigBee communication was introduced. The test results report an
accuracy of about 10 cm for the module, and with the interpolation and calibration of personalized environments,
the amount of error can be greatly reduced. Considering the error of 10 to 100 meters in expensive modules with
GPS technology, this accuracy is an acceptable and negligible error. This system can be used for the internal
positioning of robots, hospital personnel, and factories.

Keywords: Realtime localization system, Ultra-Wide-band, Hardware implementation, Zigbee
protocol.
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Distance/m Test Data/m | Error/m
0.1 0.21 0.11
0.2 0.4 0.2
0.3 0.6 0.3
0.4 0.63 0.23
0.5 0.72 0.22
0.6 0.8 0.2
0.7 0.87 0.18
0.8 1 0.2
0.9 1.09 0.19

1 1.21 0.21
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Measuring Setting
Position/cm Position/cm Error/cm

X Y X Y
3 296 0 300 3.5
192 303 200 300 8.5
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295 308 300 300 9.4
295 3 300 0 5.8




