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SUMMARY

A Human tracking robot is a robot that can follow a human by judging
the location of the human in a real time. Conventional human tracking robots
using a camera or an ultrasonic sensor have a serious problem that the robot
can not follow a human because they can not recognize human’s position in
an inclined or obstacle environment.

To solve this problem a human tracking method using GPS was
developed. Since the position of the person is recognized by using the GPS
only, this method requires the use of expensive and accurate DGPS in order
to reduce the position error. Another problem is that it is impossible
according to satellite or ionosphere conditions.

In terms of practical use of human tracking robot, it is necessary to
develop a human tracking method based on an inexpensive and inaccurate
GPS. In this case, however, since the position error increases and the position
changes severely due to the random nature of the DGPS error, the human
tracking performance deteriorates significantly.

In this paper, we propose an localization of a human position based on the
information of the average human movement and rotation by using
mexpensive GPS. This method not only reduces the position error but also
smoothes the path of the human. It can also enable the robot to follow the
human even when the satellite signal is not received in a short period of
time.

To do this, we estimate the average amount of traveling distance and
rotation of human, and these distance and rotation information are fused with
GPS information using extended Kalman filter. This method can improve the
human tracking performance of the robot because it can reduce the position
error and smoothen the sudden change of the path. In order to evaluate the
applicability and possibility of the method in real environment, we present

experimental results for various situations using a real robot in a real world.
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Fig. 5 Experimental environment for line

Table 2 Reference positions of line (unit : m)

Reference position

start point (159081.33, 45898.847)

end point (159014.00, 45899.146)

_20_




Fig. 6 Experimental environment for curve

Table 3 Reference positions of curve (unit : m)

No.

Reference Position

(159005.22, 45939.51)

(159006.07, 45941.29)

(159013.88, 45963.52)

(159022.62, 45970.76)

(159033.15, 45978.02)

1
2
3
4
5)
6

(159047.48, 45980.76)
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Fig. 7 Results of line tracking (n=2)
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Table 4 Characteristics of position error for n=2 (unit : m)

Error
DGPS EKF
RMS 2.83 2.66
Max. 4.06 3.86
Std. 2.97 2.85
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Table 5 Characteristics of position error for n=10 (unit : m)

Error
DGPS EKF
RMS 2.83 2.46
Max. 4.06 3.46
Std. 2.97 2.62
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Fig. 9 Results of line tracking (n=20)

Table 6 Characteristics of position error for n=20 (unit : m)

Error
DGPS EKF
RMS 2.83 2.29
Max. 4.06 3.41
Std. 2.97 247
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Fig. 10 Results of curve tracking (n=2)

Table 7 Characteristics of error for n=2 (unit : m)

Error
DGPS EKF
RMS 1.89 1.38
Max. 411 3.94
Std. 2.28 1.92
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Fig. 11 Results of curve tracking (n=10)

Table 8 Characteristics of error for n=10 (unit : m)

Error
DGPS EKF
RMS 1.89 0.96
Max. 411 2.40
Std. 2.28 1.25
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Table 9 Characteristics of error for n=20 (unit : m)

Error
DGPS EKF
RMS 1.89 0.73
Max. 411 1.99
Std. 2.28 0.95
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Table 10 Results of position error according to n (line) (unit

Max.

3.86

3.46

341

Std.

2.85
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RMS

2.66
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2.29
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Table 11 Results of position error according to n (curve) (unit

Max.

3.94

2.40

1.99

Std.

1.92
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RMS

1.38

0.96

0.73
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Fig. 13 Results of 1* line tracking

Table 12 Characteristics of position error (unit : m)

Error
DGPS EKF
RMS 2.21 1.81
Max. 4.07 3.34
Std. 2.45 2.06
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Table 13 Characteristics of position error (unit : m)

53080 155030

Error
DGPS EKF
RMS 0.85 0.76
Max. 2.60 2.02
Std. 1.03 0.89
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Table 14 Characteristics of error for curve path (unit : m)

Error
DGPS EKF
RMS 1.78 0.90
Max. 3.92 3.73
Std. 2.10 1.28
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Table 15 Characteristics of error for curve path(unit : m)

Error
DGPS EKF
RMS 0.91 0.61
Max. 2.67 1.62
Std. 1.13 0.73
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Fig. 23 Results of experiments for complex outdoor environment (2" run)
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