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Fig. 1 Prefabricated module mockup used for the
assembly in laboratory environment experiments
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Fig.2 Assembly process carried out

by the Kinova Jaco® robotic arm
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Table 1 Equipments, materials and resources used

Computer processor Intel CORE 17 8th Gen
Robotic arm Kinova Jaco®
Motion planning Movelt!
Camera Logitech C170©
Digital theodolite Leica 3D Disto©
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Table 2 Planned location for point 1, 2, 3 and 4 (mm)
Name Position X Position Y Position Z

Point 1 0.0 25.0 0.0
Point 2 0.0 25.0 375
Point 3 0.0 0.0 375
Point 4 -250.0 25.0 0.0
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’ Launch Rviz and Movelt! Rviz

v :> ’ Visualize
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‘ Move robot to initial position Movelt!
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‘ Move robot to final position

Fig.3 Protocol of the assembly process

for the test without any deviation correction
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Fig. 4 Goal position results without

any deviation adjustment
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Table 3  Average location in the test without deviation

correction and distance from planned location (mm)

Name | Position X Position Y Position Z | Distance
Point 1 -65.20 -106.50 14.90 147.53
Point 2 -47.70 -94.10 -10.10 136.84
Point 3 -47.10 -93.00 -1.80 111.41
Point 4 -188.60 99.20 -22.60 98.93
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Fig.5 The ArUco markers used in the experiment
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Fig. 6 Protocol of the assembly process
for the test with the ArUco markers
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Fig. 7 Scheme of the recognition of the grasped
object by using the ArUco markers
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Fig. 8 Goal position results using markers

Table 4 Average location in the test with ArUco

markers and distance from planned location (mm)

Name  Position X Position Y Position Z | Distance
Point 1 11.50 11.80 9.40 19.87
Point 2 11.40 10.10 1.90 40.24
Point 3 13.20 -10.30 28.20 19.15
Point 4 -238.10 18.10 -14.20 19.77
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Fig. 9 Protocol of the assembly process
for the test with the digital theodolite

Fig. 10 Scheme of the localization of coordinate

recognition by using a digital theodolite
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Fig. 12 Goal position results by
using digital theodolite

Table 5 Average location in the test with digital

theodolite and distance from planned location (mm)

Name  Position X Position Y Position Z | Distance
Point 1 -6.10 10.60 6.90 17.09
Point 2 -7.90 -18.60 40.70 44 .43
Point 3 -6.40 6.00 43.80 10.80
Point 4 -254.40 26.00 5.40 7.04
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