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The Development of Tool Position Tracking system Based on UWB
for Automotive Assembly Process
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Abstract The automobile industry is representative industry of complex characteristics, which employing
10 million people, the largest manufacturing industry over $1 trillion in sales and assembling with 20,000
parts to make complete automobile and automobile assembly processes have a lower automation rate
than other processes , which is labor intensive processes of assembling to painted body with 3,000
components such as seats, built-in, instrument panel, glass, engine, transmission units. However, the
current assembly process does not have real-time monitoring. If a tool position tracking system is
adapted to assembly process for directing consistent work order and checking for missing work, the
productivity and quality improvement of the assembly process can be achieved by preemptively
preventing possible defects in the assembly process. So, this paper aims to develop a Tool Position
tracking system using UWB(Ultra Wide Band) with trilateration and proves their effectiveness for

real-time monitoring of automotive assembly process.
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Fig. 1. Tool Position Tracking System for Automotive
Assembly Process
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Fig. 2. UWB Tag Block diagram
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Fig. 3. Anchor Node Block diagram
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Where, C denotes velocity of light
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Fig. 6. Trilateration for Position Tracking
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Fig. 7. LOS and NLOS Environment Test
(a) LOS Environment (b) NLOS Environment
(c) Coordinates of 3 Anchors and 16 Test Points
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Table 1. LOS Environment Trilateration Test

(Unit : mm)
Real Pos Measured Pos Error

Pos

X y X y X y
Pl 1000 1000 851 1172 149 -172
P2 1000 2000 885 1858 115 142
P3 1000 3000 1101 2822 -101 178
P4 1000 4000 1058 4097 -58 -97
P5 2000 1000 1863 1182 137 -182
P6 2000 2000 1905 1921 95 79
P7 2000 3000 1885 3194 115 -194
P8 2000 4000 1900 3812 100 188
P9 3000 1000 2865 1111 135 -111
P10 | 3000 2000 2805 2190 195 -190
P11 | 3000 3000 2856 3124 144 -124
P12 | 3000 4000 2847 3854 153 146
P13 | 4000 1000 3889 906 111 94
P14 | 4000 2000 3892 2167 108 -167
P15 | 4000 3000 4194 2901 -194 99
P16 | 4000 4000 4115 4152 -115 -152
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Table 2. NLOS Environment Trilateration Test

Real Pos Measured Pos Error
Pos
X Yy X Yy X Yy
P1| 4910 1250 5292 1143 -382 107
P2| 4010 440 4109 4637 -99 -237
P3 3110 5750 3091 6000 19 -25
P4 870 4000 581 4025 289 -25
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Fig. 8. Tool Tracking Application Test
(a) Tag Attached electric screwdriver
(b)Auto Shop Field Test (c) Tool Tracking Application
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