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Development of a Real-Time Position Tracking System for a
Manufacturing Process Based on a UWB Sensor Using a Kalman
Filter

Seung-Hyun Jeong, Deuk-Sung Choi

Division of Electronics & Information Engineering, Yeungnam University College
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Abstract Assembly process data can be gathered in real time in a manufacturing execution system (MES)
server using proximity sensors, barcodes, RFID, ZigBee, Bluetooth, wireless sensor networks, etc.
Although this is suitable for identifying process flow and checking production progress, it is difficult to
trace the location of individual workers in real time for missing work or trajectories within the work
area. To overcome this, the location and trajectory of the working tool can be analyzed in real time
through a position tracking system of an operator's working tool. It can instruct the operator to perform
a consistent working process. Productivity and quality improvement can be achieved by an alarming or
blocking operator with possible assembly defects during the assembly process in real time. To this end,
we developed a real-time tool position-tracking sensor system based on Ultra Wide Band (UWB)

trilateration using a Kalman filter to eliminate mechanical vibration and radio communication noise.
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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. 5. Test Bed for Repetitive Test

(a)Test Bed Drawing
(b)Test Bed for Space Coordinates
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Fig. 7. Trilateration for Position Tracking
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Fig. 9. Repeated Experiment Using Test Bed in
Electromagnetic Reflective Laboratory
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Table 1. 2700mm Repeated Experiment of X, Y Axis

Measured Data Moving Kalman Filter
Pos (mm) Average(mm) (mm)
X vy X y X Yy
MIN | 2687 | 2673 | 2691.2 | 2679.2 | 2693.4 | 2683.2
MAX | 2722 | 2723 | 2709.6 | 2710.9 | 2708.4 | 2709.4
PP 35 50 18.4 31.7 15.0 26.2
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Fig. 12. LOS and NLOS Environment Test
(a) LOS Environment (b) NLOS Environment
(¢) Coordinates of 3 Anchors and 16 Test Points

Table 2. LOS Environment Trilateration Test

(Unit : mm)
Real Pos Measured Pos Error
Pos
X y X y X y
P1 1000 1000 879 1139 121 -139
P2 1000 2000 892 1868 108 132
P3 2000 3000 1885 3154 115 -154
P4 2000 4000 1902 3852 98 148
P5 3000 1000 2895 1101 105 -101
Table 3. NLOS Environment Trilateration Test
Real Pos Measured Pos Error
Pos
X Yy X Yy X y
P1| 4910 | 1250 | 5182 | 1165 | -272 85
P2| 4010 440 4113 637 -103 -197
P3| 3110 5750 3074 5783 36 -33
P4 870 4000 683 4047 187 -47
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Tool Tracking Application Test
(a) Tag Attached electric screwdriver
(b)Auto Shop Field Test (c) Tool Tracking Application

Fig. 13.
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