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Abstract: The traditional trajectory measurement is based on equipments like GPS and Total Sta-
tion. There are some shortcomings of these methods, such as the equipment is hard to set up, the
data is discontinuous, and the requirement for environment is high. A trajectory measurement
method that uses the position correction technology based on the dead reckoning system is presen-
ted. The heading installation deviation angle, pitch installation deviation angle and the scale factor
error of odometer can be estimated by the coordinates of the starting point and the end point. After
the completion of the dead reckoning, the high-precision data can be obtained by modifying the
trajectory with calculated system error. Experiment results show that the method is feasible and
the error is less than 0. 12m when the system travels 153m.
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Fig. 1 The scheme of azimuth estimation
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Tab. 1 Test route planning
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Tab. 2 The dead reckoning data of first route

. X [iR%/m Y [ ‘m Z %2 /m

1% 2 % 3% 4% 1% 2% 3% I 1% 2% 3% 1R
1 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
2 0.0774 0.0524 0.1294 0. 0002 0.0111 —0.2095 —0.2177 —0.3185 —0.0097 —0.0075 —0.0005 —0.0119
3 0. 1240 0. 0954 0. 1804 0.0292 —0.0230 —0.2556 —0.2950 —0.4864 —0.0154 —0.0102 —0.0068 —0.0214
4 0.1770 0.1020 0. 2546 0.0264 0. 0899 —0.4227 —0.2869 —0.6065 —0.0278 —0.0120 —0.0174 —0.0318
5 0.2053 0.1463 0. 3251 0.0295 0.0312 —0.4648 —0.4224 —0.8062 —0.0190 —0.0182 —0.0194 —0.0276
6 0. 2380 0.1986 0. 3480 0. 0506 0.0937 —0.5433 —0.4505 —0.8993 —0.0234 —0.0200 —0.0166 —0.0348
7 0.2794 0. 2086 0.4118 0. 0464 0.1037 —0.5945 —0.5355 —1.0633 —0.0299 —0.0285 —0.0267 —0.0437

8 0.3571 0. 2835 0.

o
—
ol

. 0591 0.0713  —0.8179 —0.7841 —1.4243 —0.0208 —0.0212 —0.0148 —0.0384
9 0.3933 0. 2995 0. 5859 0. 0431 0.1858 —0.7998 —0.9354 —1.7072 —0.0197 —0.0163 —0.0259 —0.0527
10 0.4271 0. 3365 0. 6505 0.0843 0.1681 —1.0493 —0.9649 —1.7125 —0.0207 —0.0167 —0.0265 —0.0633
11 0.4921 0. 3537 0.7113 0. 0645 0.1164 —1.0956 —1.0876 —1.9282 —0.0328 —0.0226 —0.0408 —0.0764
12 0.5368 0. 3882 0. 7516 0. 0814 0.1445 —1.1677 —1.1611 —2.0865 —0.0319 —0.0213 —0.0429 —0.0821
13 0.6262 0.4730 0.9206 0. 0844 0.2357 —1.3717 —1.3667 —2.4999 —0.0195 —0.0055 —0.0373 —0.0819

rms  0.3526 0. 2645 0.5156 0. 0537 0. 1200 0. 7848 0.7698 1. 4003 0.0226 0.0172 0.0251 0. 0504

R3 FEBREACECERYIE

Tab.3 The position correction data of first route

o X MiRZ%E/m Y %22/ m Z [MiR2/m

MY TR 2 % 5% %K 1% 2 % sk 4K 1% 2 % 5% %K
1 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
2 —0.0051 —0.0090 0.0092 —0.0099 —0.0194 —0.0290 —0.0373 0.0101 —0.0089 —0.0081 0.0018 —0.0014
3 0.0213 0. 0250 —0. 0004 0.0118 —0.0688 0.0151 —0.0250 0.0067 —0.0141 —0.0111 —0.0033 —0.0057
4 0.0124 —0.0203 0.0129 0. 0450 0.0283 —0.0620 0.0722 0. 0501 —0.0258 —0.0130 —0.0123 —0.0108

5 0.0000  —0.0376 0.0230 0.0015  —0.0459 —0.0149 0.0256 0.0132 —0.0165 —0.0193 —0.0129 —0.0014

6 —0.0086 0.0124 —0.0146 0.0166 0.0012  —0.0030 0.0874 0.0854  —0.0202 —0.0212 —0.0085 —0.0033
7 —0.0086 —0.0090 —0.0115 0.0072 —0.0043 0.0359 0. 0926 0.0861  —0.0260 —0.0298 —0.0170 —0.0069
8 —0.0167 0.0086 —0.0234 0.0101 —0.0653 —0.0219 0.0090 0.0267 —0.0155 —0.0226 —0.0021 0.0081

9 —0.0331 —0.0017 0.0010 —0.0090 0.0363 0.0729  —0.0653 —0.1167 —0.0130 —0.0172 —0.0107 —0.0016

10 —0.0122 0. 045 0. 0510 0. 0239 0.0028 —0.0870 —0.0057 0.0417 —0.0117 —0.0164 —0.0072 —0.0066
11 0.0114  —0.0101 0.0490 —0.0014 —0.0646 —0.0432 —0.0384 —0.0095 —0.0214 —0.0211 —0.0175 —0.0141
12 0.0152  —0.0061 —0.0143 0.0112 —0.0515 —0.0257 —0.0228 —0.0047 —0.0185 —0.0189 —0.0160 —0.0144

—_

3 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000

rms  0.0143 0.0196 0.0230 0.0163 0. 0397 0. 0414 0. 0484 0. 0509 0.0167 0.0174 0. 0105 0.0075
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Tab. 4 The dead reckoning data of second route
o X M2/ m Y [0 2 /m Z iR 2:/m
TR 2k sk ak 1k 2k sk 4k 1k 2k sk 4K
1 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0 0 0 0
2 0. 0066 0. 0402 0.1128 0.1222 —0.3619 —0.0711 —0.0007 —0.0829 —0.0119 —0.0123 —0.0079 —0.0077
3 0.0062 0.0528 0.1672 0.1970  —0.4964 —0.0686 0.0488 —0.0746 —0.015 —0.023 —0.015 —0.018
4 —0.0016 0.0738 0.2194 0.2430 —0.6985 —0.0263 0.0575 —0.0617 —0.0326 —0.0538 —0.0258 —0.0324
5 —0.0247 0.0809 0.3137 0. 3357 —0.8608 —0.0642 0.0848 —0.0808 —0.0386 —0.0528 —0.0232 —0.0476
6 —0.0362 0.1334 0. 3644 0.3844  —1.0360 —0.1292 0.0664 —0.1224 —0.0457 —0.0661 —0.0375 —0.0487
7 —0.0454  0.1340 0. 3964 0.4152 —1.0468 —0.1264 0.1650 —0.0634 —0.0569 —0.0717 —0.0435 —0.0573
8 —0.0526 0.1428 0.4304 0. 4484 —1.1793 —0.1513 0.0663 —0.1521 —0.0517 —0.0889 —0.0553 —0.0679
9 —0.1062 0.1324 0. 4544 0. 4706 —1.2206 —0.0824 0.1890 —0.1064 —0.0684 —0.1052 —0.0602 —0.0892
10 —0.0786 0.1324 0.5042 0. 5320 —1.5151 —0.2625 0.0895 —0.1737 —0.0716 —0.0868 —0.0612 —0.0794
11 —0.0775 0.1669 0. 5407 0. 5899 —1.7738 —0.2828 0.1064 —0.2096 —0.0829 —0.0691 —0.0693 —0.0609
12 —0.0627 0.1791 0.5731 0. 5889 —1.8084 —0.3176 0.1598 —0.1728 —0.0709 —0.0575 —0.0327 —0.0527
13 —0.0404 0.1986 0.6024 0.6270 —1.7691 —0.1415 0.2065 —0.1571  0.0529 —0.0583 —0.0385 —0.0367
14 —0.0253 0.2189 0.6317 0.6945 —1.9009 —0.2659 0.1609 —0.3185 0.0394 —0.027 0.0106 0. 0496
15 —0.0040 0.2144 0. 6524 0.7060 —2.0699 —0.3161 0.1675 —0.2621 0.0352 —0.0332 —0.037 0. 0388
16 0.0143 0. 2367 0. 6747 0.7271  —2.0361 —0.2621 0.2001 —0.2691 0. 029 —0.0408 —0.0254 0.025
17 0.0536 0. 2440 0.7094 0. 7760 —2.2649 —0.4325 0.1467 —0. 3631 0. 0259 —0.0459 —0.0229 0.0319
18 0. 0470 0.2962 0. 8464 0.9398 —2.6927 —0.4923 0.1801 —0.4057 0.0553 —0.0497 —0.0323 0.0359
rms 0. 0482 0.1674 0. 5059 0. 5444 1. 5442 0.2375 0.1334 0.2033 0. 0488 0. 0587 0.0382 0. 0489
x5 F_EBENEBEREE
Tab. 5 The position correction data of second route
o X |12/ m Y %2/ m Z [ 2/ m
SR 2% 3% 1R 1% 2% 3% 4% 1% 2% 3% 4%
1 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
2 0.0012 0.0014 0.0013 —0.0012 —0.0078 —0.0063 —0.0238 —0.0290 —0.0194 —0.0092 —0.0086 —0.0150
3 —0.0029 —0.0055 0.0003 0.0118 0.0345 0.0285 0.0133 0. 0060 —0.0262 —0.0183 —0.0160 —0.0288
4 —0.0124 —0.0041 —0.0129 0.0343 0. 0085 0.1029 0.0105 0.0458 —0.0375 —0.0475 —0.0268 —0.0464
5 —0.0063 —0.0397 0.0054 0.0152 0.1127 0.1175 0.0313 0.0783 —0.0491 —0.0681 —0.0245 —0.0469
6 0.0049 0.0181 —0.0014  0.0075 0. 1155 0. 0880 0. 0095 0.0729  —0.0599 —0.0557 —0.0390 —0.0614
7 —0.0167 0.0136 0.0167 0.0241 0. 1005 0.1094 0.1088 0.0524 —0.0623 —0.0605 —0.0349 —0.0615
8 0.0326 0.0168 0.0060  —0.0021 0.0500 0.1034 0.0120 0.0864 —0.0696 —0.0568 —0.0366 —0.0634
9 —0.0060 —0.0002 0.0016 —0.0038 0.0952 0. 0899 0.0842 0.1051 —0.0680 —0.0622 —0.0413 —0.0662
10 0.0290  —0.0157 0.0350 0.0036 0. 0602 0.0398 0.0270 0.0511 —0.0646 —0.0622 —0.0509 —0.0590
11 0.0074  —0.0015 0.0153 0.0082 —0.0580 0.0426 0.0262 0.0869 —0.0587 —0.0529 —0.0391 —0.0522
12 —0.0058 —0.0031 0.0180 —0.0267 —0.0052 —0.0215 0.0665 0.0129  —0.0385 —0.0401 —0.0317 —0.0446
13 —0.0033 0.0030 0.0368 —0.0219 0.0216 0.0111 0.1022 0.0152  —0.0365 —0.0398 —0.0365 —0.0492
14 —0.0047 0.0114 0.0064 0.0134 0.0771 0.1016 0.0463 0.0004 —0.0017 —0.0073 0.0037 —0.0133
15 —0.0047 0.0114 0. 0064 0.0134 0.0771 0.0416 0.0463 0. 0004 —0.0017 —0.0073 0.0037 —0.0133
16 0.0023 —0.0423 0.0000 —0.0089 —0.0028 0.0662 0.0428 0.0639 —0.0077 —0.0122 —0.0028 —0.0144
17 0.0041 0.0047  —0.0043 —0.0205 —0.0445 —0.0135 0.0647 0.0652 —0.0156 —0.0186 —0.0101 —0.0187
18 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
rms 0.0120 0.0163 0.0144 0.0155 0.0625 0.0684 0.0514 0. 0551 0. 0434 0.0419 0.0279 0.0427
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