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Development of Tilt Module for Object Detection of Excavator
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Abstract
The construction industry has achieved many benefits through the mechanization of the construction. However, due
to accidents for construction machinery, the mortality rate has increased rapidly. Thus, the objective of this study is

to develop of tilt modules for object detection system of excavator.

The modified laser sensor that increase the

efficiency of object detection system was tested. Based on these results, tilt modules were developed through the
conceptual design and detailed design. Then, this tilt modules can be applied to the safety management system of
excavator and using this tilt modules will be able to improve the efficiency of the system.
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Figure 1. Casualty in total industry(2008)

Table 1. Causality in construction industry(2008)

2008. 1 ~ 12 2007.1 ~ 12 Ehe;ggg‘ige)
Total 20473 19,050 75
Injury 19,804 18,496 7.
Motality 669 554 20.8
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Figure 2. Reasons of safety accidents for
excavator
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Figure 3. Object detection system
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Figure 4. Object detection area(LMS221& LMS151)
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Table 2. Comparison LMS221 with LMS151

LMS221 LMS151
Size 196 x 352 x 266 mm 162 x 202 x 106 mm
Weight 9kg 1.1kg
Operating 6A 05A

Current
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Figure 5. Performance test of
LMS151(1)

Figure 6. Performance test of
LMS151(2)
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Figure 7. Conceptual design of tilt modules

(a) Conceptual design(LMS221)
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Figure 8. 1st detailed design of tilt
module

3.2.2 2z AA AA

12} AA] A= ]E AlofE Bt o s &
T Q= MUEES ARgSto] AT ShARE HEE -
= 98 HE7} Figure 8% o] 7l== HA|Ho
Figure 99} Zo] ©lE || Fo| Yol Aolia HA] Al
HE HFo] A= Fofgr QA== AR WAyt
ek

Figure 9. Object detection area of 1st detailed design

Figure 10. 2nd detailed design of tilt module
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Figure 11. Final detailed design of tilt module(front)

Figure 12. Final detailed design of tilt module(back)
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Figure 13. Tilting mechanism
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Figure 14. Control part of tilt module
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(a) Tilt module(front)

(b) Tilt module(back)
Figure 15. Tilt module units
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Figure 16. Concept diagram of object detenction(back)
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Figure 17. Mount of tilt module

(a) Tilt moduel(front)

(b) Tilt module(back)
Figure 18. Installed tilt module
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Figure 19. Data process algorithm
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Figure 20. Calculation of coordinate
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