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SUMMARY

Position Awareness Technology is very important factor for movements
and performance of Robot. We generally categorize Position Awareness
Technology into two type of Scene Analysis and Proximity Method according
to characteristic of the sensor. In order to use these sensors for locating
robot, it requires enough space for sensor installation on the robot. Because
present developed robots don’t have enough space for installing sensors, the
robot performance is limited.

As a solution of this space problem, performance platform which can
detect robot location has developed, installing CDS cells in the platform.
Ilumination change resulted from robot’s movement calculates robot location.
To minimize error on position awareness of robot, reference parameter
regarding illumination change is calibrated with filtered parameter.

Using the collected sensor data, To estimate plurality of robot location
were grouped within the range of sensor values.

Robot stayed on the platform suggests a pass plan for distance moving
from robot’s current position to a goal position. By a route planning, plurality

of robot reaches a given target point and it is commanded motion
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of CDS Sensor

Fig .1 Configuration of Location Module
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Function 00 (Check the response and address)
Request
Address Function END
01 00 5d
Response
Address Data(1byte) END
01 01 5d

Fig. 7 Protocol of the Communication State Check
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Function 01 (Send the Digital Sensor Data)
Request
Address Function END
01 01 5d
Response
Address Data(8byte) END
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Fig. 8 Protocol of the Binary Data Collection
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Function 02 (Send the ADC Sensor Data)
Request
Address Function END
01 02 5d
Response
Data(string)
368, 372, 333, 356, 334, 297, 369, 267,
368, 372, 333, 356, 334, 297, 369, 267,
368, 372, 333, 356, 334, 297, 369, 267,
368, 372, 333, 356, 334, 297, 369, 267,
368, 372, 333, 356, 334, 297, 369, 267,
Addross 368, 372, 333, 356, 334, 297, 369, 267, ND
01 368, 372, 333, 356, 334, 297, 369, 267, 5d
368, 372, 333, 356, 334, 297, 369, 267,

Fig. 9 Protocol of the A/D

convert data Collection
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Fig. 13 Average output voltage of the grouped sensor space
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Table 1 Grouped reference value

Group Reference Comparator input
Group 1
1.725v 0.8625v
(Reference 1)
Group 2
1.730v 0.8650v
(Reference 2)
Group 3
1.724v 0.8620v
(Reference 3)
Group 4
1.727v 0.8635v
(Reference 4)
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Table 2 Environment setting with illumination in KS standard

Set the
[Mlumination | Sensor data average | KS standard
environment
0 Ov A Robot recognized
40 0.4409v
D Shadow recognized
60 0.7019v
80 0.8961v
Corridor
100 0.9619v E
Meeting room
150 1.1156v
170 1.2617v
Auditorium
210 1.3781v
F Gymnasium
250 1.5417v
Meeting room
300 1.6811v
350 1.7166v
400 1.7899v Classroom
G
450 1.8810v Office
500 1.8999v
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Fig. 18(a) Rating D Fig. 18(b) Rating E

Fig. 18(c) Rating F Fig. 18(d) Rating G
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Fig. 23(a) Location identification Fig. 23(b) Location identification
module sensor part module controller part
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Fig. 30(a) Robot Position
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Fig. 30(b) Mapping of Center Outcome of Robot
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Fig. 31(a) Robot Position
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Fig. 32(a) Robot Position
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Table. 3 Grouping and the actual measurement error of the robot

Pattern The actual Position .
—_—— distance Measuring (xl;r())’r)
(x,_y) x_y)

1 18 28 16 32 2 -4
2 29.5 100.5 28 100 1.5 0.5
3 235 168.5 24 168 -0.5 0.5
4 87.5 28 88 28 -0.5 0
5 86 94.5 88 92 -2 2.5
6 92 165 92 164 0 1
7 151 355 148 36 3 -0.5
8 143 104 140 104 3 0
9 161 168 160 168 1 0
10 53 61.5 56 60 -3 0.5
11 59.5 1339 60 136 -0.5 3
12 131.5 55.5 132 60 -0.5 -0.5
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Fig. 42 Experimental methods of error rate to the movement
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Table 4 Performance and Path Plan of the Robot Content
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Table 5 Story along the Robot Performance Area
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