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Abstract

This paper mainly focuses on the intelligent vehicle trajectory planning problem, based on the
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constraint requirements such as horizontal error, vertical error, location of correction point, type
of correction at the correction point and probability of correction generated during the flight of the
vehicle, combined with the coordinate data of the correction point given in the title, to plan the op-
timal path from the start point to the end point. In this paper, we use inequalities to abstract the
relevant constraints, construct the path dynamic planning model, 0-1 planning model, and hierar-
chical planning model, and apply the improved Dijkstra intelligent algorithm to find the optimal
trajectory of the intelligent vehicle. In addition, taking into account the actual situation, under the
condition of a certain probability of correction failure, the relationship between the model and the
number of correction points and the length of the trajectory is weighed so that the aircraft passes
through the least number of correction points, and thus the optimal paths found are more consistent
with the real situation. The difficulty of the problem is to minimize the number of correction points
and shortest trajectory under the premise of guaranteeing the error. In this paper, we first regard
the flight process of the aircraft as a process of error accumulation, and according to the correction
type of each correction point, combined with the distance error criterion between the initial point
and the rest of the correction points, we filter out the optimal distance from the initial point to each
point, and then according to the correction points to be selected, we integrate the error constraints
with the improved graph theoretic Dijkstra algorithm, so as to plan the optimal trajectory, which
makes the vehicle pass through correction points the least number of times and have the shortest
trajectory. In data sets I and II, the optimal trajectory distances are 106802.676 meters and
118730.036 meters, respectively.
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Figure 1. Flowchart of the improved Dijkstra’s algorithm
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Table 1. Table of trajectory planning results for dataset 1
= 1. BIRE | BIUEMRISERE

BIE R 5 AN ER A BIERTK PR 7 RIE RRTY
0 0 0 HR A
503 13.38791985 13.38791985 1
69 8.807342267 22.19526212 0
506 16.67556984 7.868227575 1
28 5.995366388 13.86359396 0
183 17.32335521 11.32798882 1
193 4.689211536 16.01720036 0
288 15.48671202 10.79750049 1
122 4.854493815 15.65199430 0
113 12.91477575 8.060281938 0
485 20.19511573 7.280339975 1
248 4220562731 11.50090271 0
612 23.73401365 19.51345092 &1L B

Figure 2. Shortest path of the trajectory for dataset 1
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2o PATHUL AR S B 5, AR 1 LR H ZORK R R 1. LR AR HIAH R S5
3 PR, B 13 MRIES, BRRKE L) 118730.0358 K. B&AR M =4ERCR EIWIE 3 s,
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Table 2. Coordinates of the optimal path
2. RIMBELER

RIE K5 X A bR Y bR Z HhAkbR
0 0 50000 5000
503 11392.96074 56973.01824 4097.858018
69 19835.93612 59347.29036 4903.014153
506 27388.62945 58657.65473 2807.726248
28 32952.07895 60824.8649 2263.991244
183 44139.68569 62558.04978 2660.04247
193 48636.48807 63754.13391 2079.649575
288 58196.77435 67621.58034 5278.055614
122 62703.29285 69398.64706 4962.722351
113 69920.50138 65952.91537 3959.23888
485 76763.63882 63601.13263 4761.696421
248 80615.35145 61875.60118 4762.594376
612 100000 59652.34338 5022.001164

Table 3. Table of trajectory planning results for dataset 2
= 3. BURE 2 MAUE MRS SRR

KIE SRS R IE AT BAR 2 W IERT KPR 2 RIE Y

0 0 0 HR A

150 10.87508045 10.87508045 0

238 19.82100418 10.94592372 1

234 2347539566 13.29346329 0

309 15.65917311 13.31163354 1

305 5.968714547 19.28034809 0

123 15.17310764 9.204393096 1

231 9.436726707 18.6411198 0

160 18.15390257 8.717175866 1

191 2.542440309 11.25961617 0

88 15.35486204 12.81242174 1

50 2326571646 15.13899338 0

96 13.76445924 11.4378876 1

61 6.481987198 17.9198748 0

326 18.80352704 12.32153984 A&k s5 B
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Figure 3. Shortest path of the trajectory for dataset 2
& 3. BOEE 2 MR
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