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Cooperative Navigation Technology for Multiple UAVs
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Abstract: UAV is an abbreviation for Unmanned Aerial Vehicle. Compared with manned vehicle,
UAVs have characteristics of wide-range in application, low cost and strong survival abili-
ty. Because of the broad prospect in the military and civilian field, researchers are attracted by UA-
Vs both at home and abroad. Cooperative navigation technology has greatly expanded the scope of
UAVs applications. It can not only improve positioning accuracy of UAVs, but also for the stabili-
ty, security and reliability. Recently, cooperative navigation technology has been researched and
applied in the aspects of formation navigation, target monitoring, tracking and so on. The research
status and progress of cooperative navigation technology are divided into four levels in this paper:
cooperative navigation concept, basic principles, development status and necessity would be de-
scribed in the first part; secondly, the relative navigation methods in cooperative navigation are
classified and analyzed, mainly including principles, advantages and disadvantages, application sce-
narios of radio navigation and visual navigation. Then, the cooperative navigation is summarized
from the aspects of navigation purpose, cooperative navigation optimization algorithm, filtering
method, information fusion and fault-tolerant strategy. At last, key problems and development
trend of multi-UAV's cooperative navigation are discussed.
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Fig. 1 The chart of cooperative navigation
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Fig. 2 The chart of cooperative navigation structure
2 BXSMARXNAREHE

AR A0 7 3R 52 B[R] 5 A B AR Z L bR
A 2T B AETC AL ) S A b AT 22 ) B A
S RO i AR 0 Ty R AT AR A5 S

FHFETCAMUREAE S 2 3R 58 52 B P ] S A0 ) o 2
FBLo ARSCHTWTSE 8 W3 R]-S F0 B9 0 % 5 02 22 0
ALZH B H 2t BN F T 7 22 0 AATLER Il A 20 BA 45
To AR XS B 0 AR 9 57 R AR AL
SRR T 48 Xt S AT A% TR BE A8 S B o 9 2 A2
RERE 58 (4 T 1 P8 BE 7 LA B S IR B A9 A A
B o AR TEANLBIAXS T S 3 FR
(3SR T BAR B 3

LEROEGSIWI BN

B3 HENSMAXSEE
Fig. 3 Classification chart of relative navigation method
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Fig. 4 Classification chart of cooperative navigation

optimization algorithm
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