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Abstract: Intelligent devices using ICT technology have been introduced in the field of construction machinery to
improve productivity and stability. Among the intelligent devices, Machine Guidance is a device that provides
real-time posture, location, and work range to drivers by installing various sensors, controllers, and satellite
navigation systems on construction machines. Conversely, the efficiency of equipment that requires location
information, such as machine guidance, will be greatly reduced in buildings, and tunnels in the GPS blind spots.
Thus, the other high-precision positioning technologies are required in the GPS blind spot zone. In this study, we
will develop a relative position measurement system that provides precise location information such as construction
machinery and robots in a local area where the GPS reception is difficult. A relative position measurement system
tracks a marker in the form of a sphere installed on a vehicle by using the image base tracking technology, and

measures the distance and direction information to the marker to calculate a position.
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Fig. 1 Relative position measuring device available
in GPS blind spot
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Fig. 2 Configuration of relative position measuring
device
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Table 1 Positional precision according to image

resolution

Area Image width Precision per

Width resolution pixel

(mm) (pixels) (mm)
1200 2.50

3000 1600 1.88
1900 1.58
1200 417

5000 1600 3.13
1900 2.63
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Fig. 3 Target detection using color and shape
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Fig. 4 Target detection conducted outdoors
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Fig. 5 Tracking result using CSRT algorithm
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Fig. 7 Result of target detection
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Table 2 Accuracy of measured position

Measured position
(x, y, z) mm

Reference position
(%, y, ) mm

4191.18, 20159.91, 2113.99 4187.50, 20150.40, 2121.20

2460.55, 18271.35, 2110.26 2469.00, 18265.40, 2105.40

-306.15, 17834.96, 2071.44 -288.80, 17829.19, 2074.50

-1748.77, 17497.78, 2070.70 -1750.70, 17500.90, 2066.70

-2960.59, 16846.14, 2065.94 -2944.90, 16838.30, 2076.20

-2417.97, 15147.14, 2085.06 | -2425.60, 15143.90, 2082.80

-199.13, 15263.18, 2080.07 -198.60, 15263.20, 2080.10

2279.30, 15246.59, 2098.52 2270.90, 15257.90, 2090.40

4336.88, 15759.49, 2099.67 4315.40, 15771.60, 2112.30

2619.00, 18293.88, 2118.00 2620.10, 18299.69, 2104.10
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Fig. 12 Result of target detection

Table 3 Accuracy of measured position

Measured position
(%, y, z) mm

Reference posiion
(X, y, z) mm

4791.38, 18560.46, 597.69

4758.13, 18569.37, 594.38

2199.25, 1797491, 621.42

2222.18, 17991.78, 612.47

2097.57, 28367.97, 746.56

2113.32, 28340.45, 748.90

-3615.78, 27054.28, 701.46

-3598.40, 27040.75, 693.84

-1284.29, 18642.11, 641.85

-1257.37, 18650.08, 649.49

870.89, 21082.07, 669.22

852.77, 21085.33, 666.86

2985.52, 22738.45, 687.46

2954.48, 22748.25, 690.44

7935.90, 22804.06, 652.69

7935.48, 22795.30, 669.15

11065.51, 20357.54, 648.54

11038.02, 20371.89, 630.61

7312.77, 17250.73, 538.35

7330.11, 17239.40, 549.11
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Fig. 13 Error of measured position
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