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A Study on Position Estimation of Movable Marker
for Localization and Environment Visualization
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Abstract: Indoor localization using an artificial marker plays a key role for a robot to be used in a
service environment. A number of researchers have predefined the positions of markers and attached
them to the positions in order to reduce the error of the localization method. However, it is practically
impossible to attach a marker to the predetermined position accurately. In order to visualize the
position of an object in the environment based on the marker attached to them, it is necessary to
consider a change of marker's position or the addition of a marker because of moving the existed object
or adding a new object. In this paper, we studied the method to estimate the artificial marker’s global
position for the visualization of environment. The system calculates the relative distance from a
reference marker to others repeatedly to estimate the marker’s position. When the marker’s position is
changed or new markers are added, our system can recognize the changed situation of the markers. To
verify the proposed system, we attached 12 markers at regular intervals on the ceiling and compared
the estimation result of the proposed method and the actual distance. In addition, we compared the
estimation result when changing the position of an existing marker or adding a new marker.
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based on marker position
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[Fig. 3] General workflow of proposed method for marker’s
position estimation
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[Algorithm 1] Selecting representative marker

Input: Set of marker {m;, m, _m, }EM,, ..., M,
Output: Representative marker m, .,

i1, d—0

1: While i = n do

2. if(m; = M, )thenm, <—m,

3 if (M, ()&, ,(y) # &) then
4 if(i=1) then

5 d—distance of (M. ,F/ ,ﬂlref)
6: My, <My

7 if(i =1)

8 if(d > distanceof (M., ;, M., ,)) then
9 M,y <M

10: i«—i+1

11: return m,
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[Table 1] Result of position estimation using proposed method

M?g@r Reference position (x,y) | Estimation result (x,y) ](E:‘rr:l))r
0 (0, 0) (0, 0) 0
1 (180, 0) (182.85,-1.23) 3.11
2 (0, 180) (0.47, 180.15) 0.49
3 (180, 180) (182.51, 178.39) 2.98
4 (0, 360) (0.91, 363.81) 3.92
5 (180, 360) (183.42,362.9) 448
6 (0, 540) (2.34, 544) 4.63
7 (180, 540) (184.99, 542.22) 5.46
8 (0, 720) (3.13, 725.85) 6.63
9 (180, 720) (180.83, 726.55) 6.60
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|DDZ Ig [Table 3] Result of position estimation after adding marker’s
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77777 Marker Reference position (x,y) | Estimation result (x,y) Error
; Previous position D Current position D (cm)
p P
' of marker of marker 0 (0, 0) (0, 0) 0
. .. 1 180, 181.83, 0. 1.
[Fig. 9] Position change of marker 4 and 5 (180, (18183, 0.50) ?
2 (0, 180) (1.17, 180.12) 1.18
[Table 2] Result of position estimation after changing marker’s 3 (180, 180) (180.37, 178.82) 1.24
position using proposed system 4 (0, 360) (0.93,361.21) 1.53
Marker | Reference position | Estimation result Error S (180, 360) (180.34, 362.91) 293
ID (xy) xy) (cm) 6 (0, 540) (2.59, 541.83) 3.17
Previous 3 (180, 180) (180.37, 178.82) 1.24 7 (180, 540) (182.21, 540.79) 2.34
Previous 4 (0, 360) (0.93,361.21) 1.53 8 (0, 720) (3.51, 723.46) 4.93
NZ 9 (180, 720) (182.07, 722.39) 2.39
Current3 (0, 180) (0.00, 180.21) 0.21 10 (0, 900) (4.54, 903.89) 5.97
Current4 (180, 300) (182.28,299.17) 2.42 11 (180, 900) (185.75, 903.34) 6.49
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