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Method to expand the measuring range of Apriltags based on relative positioning

Chen Mantong Hou Peiguo

(Tnstitute of Electrical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: There is a problem of low positioning accuracy when using Apriltags to measure tags in long distance. In this paper, we
analyze the causes of the problem, and propose a method to improve the longitudinal measurement accuracy and range of Apriltags based
on relative positioning technology. This method solves the problem by dividing long distance into few short distance and obtains the space
position by calculating with ensuring the measurement accuracy. When both direct measurement and indirect measurement results exist,
combine the respective advantages of the two methods through the way of data fusion. This method can effectively improve the
longitudinal distance measurement accuracy of tags at medium and long distances while ensuring the measurement accuracy of transverse
distance and height. We verified the effectiveness of the method by conducting the simulation experiments and real experiments,
achieved the reduction of 1 dm absolute measurement error and 0. 45% relative measurement error at a distance of 3 m (equal to 12.5
times the tag size).
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Fig.2  Principe of relative positioning
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Table 1 Comparison of measurement

errors in experiments 1~3 (%)

SIS EEENE FHRE RMRZE KR i Fre

R B %
SE 1 -0.24 -0.05  -0.01 -0.40 85.7
SE2 0 -0.53  <0.01 <0.01 0.11 100
S5 3 1.07 0.04 0.01 0.13 100
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Table 2 Lateral distance data of experiment 4

I 5 LR B B SR
LA HAE/ mm AHXT IR 22/ % S IEEE/ mm AN IR 22/ %
EHH 510. 67 2.13 489.73 -2.05
T HIEL 506. 85 1.37 491.52 -1.70
e 454.53,545.53 -9.09,9. 19 445.55,537. 54 -10.89,7.51
(2.5%,97.5%) 4717.53,541. 86 -4.49,8.37 461,79,536. 42 -7.64,7.28
(25% ,75%) 497.07,515. 93 -0.59,3.19 471.32,510. 61 -5.74,2.12
F3 U84 P EEEHE
Table 3 Longitudinal distance data of experiment 4
B B 5 B2 B B ST HE
JE AR HAE/ mm AN IR 2/ % SR IAEE/ mm AN R 2/ %
L 3032.13 1.07 3 010.20 0.34
EEIEL 3 000. 07 <0.01 2 990. 58 -0.31
e fE 2 988.23,3 008. 61 -0.39,2.29 2975.25,3 020. 81 -0. 83,0. 69
(2.5%,97.5%) 2 992. 48,3 005. 80 -0.25,0.19 2 975.62,3 009. 42 -0.81,0. 31
(25% ,75%) 2997.75,3 002. 52 -0.07,0. 08 2 984. 64,2 995. 12 -0.51,-0.16
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Table 4 Coordinate composite errors

DL AR A R 22 T ARG iR %
RN RN BdREG MR EEE BdRERS
16.6707 13.2246 12.3205 81.4015 45.0960 48.5322
34.9059 19.4768 15.0955 69.9429 50.9051 33.4422
16.1200 10.7542 11.602 1 76.4602 53.2775 54.9534
13.6920 8.1231 89527 81.5113 40.5460 46.3449
8.2896 6.1971 6.7320 51.5703 31.3024 35.6284
16.0419 164162 12.5532 40.5225 25.6142 27.2275

TESES 6 W, AT SN R, e i i A A 3 R



82 B E S AR 37 &
E cor 20 TN
gﬁ —— HBIE
i — HiEmE
K0 - —— KalmanJ&i
@ é 0or "
= =
B 6ot X 20
3 —— R E i 20
#X —e— HEWE {s0 %f& % "
— A Ao
.\/\—iﬁﬁin s = -
g F 40
140 @ & -20
i e e i : . L
'\Q/'\f—o\, 60 200 210 220 230 240 L
0 2 4 6
. 0 50 100 150 200 250
SERRHL I 8] 77s

B 13 SE8 5 Tt B AR e B e R R 2
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in experiment 6 (including partial enlarged drawing)
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