o556 % 4 11 1) t oE xR B K F F R Vol. 56 No. 11
2022 4F 11 H JOURNAL OF SHANGHATI JIAO TONG UNIVERSITY Nov. 2022

XEHE.1006-2467(2022)11-1438-09 DOI; 10. 16183/j. cnki. jsjtu. 2022. 232

BE TR o R AT A B 69 TG AL G A 9 )-S5 A0

FHEE, K&, @A, F R
(L LT o Ezﬁﬁ:?ﬁ%, P2 7100725 2. i TP % 64T B S BRSOt . 72 710065)

B OE. O REFRALNRZRNE R R AVRER R FARRAEIT TG RAISALEEK
ME AT PR S EFME L AN EX—FA, @& 2N RANL R E — R -FHr £,
Hk, fhﬁ/&#}biﬁiﬁﬁﬂiﬂ‘%ﬁi%ﬂ%,iﬁ"l%iﬁfxyﬁ/\ﬂ%%l‘}\ﬁiﬁ‘zl‘ﬁl 49 48 xt ik B Ao A0 25 F A4S
B R EBBARAZ R AL R AR TR R — BT E AL R TIREREFEA L%
MEHLSTFMAZEEASERZMNEZHATFMREELA R —FMLFER T RE.28ET
#aﬁﬁ:ﬁ%ﬁaﬁhﬁ#ﬁaﬁﬁﬁﬁﬂ%ﬁmf:%ﬁ 30 min AR AW, RIEH L6 . AIEF d L

BEAli BREZSAMKHAEO Il m/sF b miEEZFTEHRETHRBFRAAIERN T KA T

ﬁ%%.
KR W B A AR AL S A B — s A
FESES: V249,32 XEktRERL: A

Cooperative Navigation of UAV Formation Based on
Relative Velocity and Position Assistance
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Abstract: Because the navigation errors of inertial navigation system accumulate with time, the unmanned
aerial vehicle (UAV) formation that only relies on inertial navigation system for positioning cannot obtain
precision navigation information in long time flight. To solve this problem, this paper proposes a
cooperative navigation scheme for master-slave UAV formation. First, the UAV is equipped with relative
navigation sensors to measure the relative velocity and position information between the members of the
master-slave UAV formation. Then, considering the relative pose of formation members, the spatial
unified transformation scheme is studied. The absolute navigation information measured by each member
of UAV formation by inertial navigation system and the relative navigation information measured by
relative sensors is unified into the same navigation coordinate system. Finally, a cooperative navigation
scheme based on relative velocity and relative position assistance is given. The 30 min simulation results
show that the speed and position errors of each cluster converge to 0. 1 m/s and 5 m respectively under this

scheme, which is more suitable than the inertial navigation system.
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Fig.1 Diagram of UAV cooperative navigation scheme
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