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Fig.1 Navigating neuroinformational circuits!
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Fig.2 Biological circuit model for mammalian navigation behavior
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Fig.3 Framework for interest-driven brain-inspired autonomous navigation
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Fig.7 Relative brain-inspired localization method based on social location cells/grid cells™”
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Fig.8 Incorporating interest-driven convolutional neural network architecture™
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Fig.10 Framework for interest-driven brain-inspired autonomous navigation implementation

W
it i
JPERTBL iR i RS

BT i Jtss B HAR S LE W 4t
Fig.11 Brain-inspired sensors and the biological structures

they draw on

WO =0 B ab 37 X R G B IS LR iU 4
855 B A A YR IR A IR T o 2Rl 1 St AN
FEAETEAWT & R S35, B0 SC B e s 20 B
3.4.2 KT

TR X KRS ot 28 O 245 (14 232 ) BB A AR Gt S0 i vy
3 T A PR 1 O DI A LA o 248 s A AR E K
Sl N RIGREAS SEI VRS B i AL A Bt

ISR MIFEF A 2400 15W, il fi 4
M 22 o0 AL BEAILH , 1Pk i) 7 2045 B 2077 9
8 R AR — R ARRIFA TR S BT R A S5
B BAT A R e (AR BEREIR AR A

L5 G RN AR PEH , B AL TR UK 2l 9 26 %
E AT BB IEA PR S — R 1 SR AL AR AR AL
BT A [ F) Al 22 1o 24 5 15 03 S A i 26 it v b,
TRk PR i 1 S R AR PR AR B RS A BT R 2
REAASTR 53 1 22 00 28447 25 o 22 o 2% i 11 A [R] 26 R 0 135 5L 0
FFREJZ R RRE™, FE2E NN A 3 U A AR BER 2E i
EEIESREISEIR TH N S kRN s S L E R et
e AT ARG ORI T A RPN S LS T
P28 AR, AT IR 22/ BRI R SIS, SR T sl R
I AR teh £ 8 4 4k BB AR EE , IR0 O7 IEATHIRAFAERCRAR
REFERIF IR, 5 — M7 iR e S A A i ) BRI5E
15 B LARK ) 1 A T 20 , SR MR 2 ~J A% it RS
AR 1 ot 22 00 205 Jp A5 PR ik v o 222 ) 2600 3 5 X Ao 2
TR R Al SR SI2 T DA J5 S B 81 5 245 2 T oy FEE 4D ik
MR AL BRHLH . A SOV AT A i 5 2 DAVIS346 04



10 LIRAEE L P N

Feb. 25 2024 Vol. 35 No.02

AHHLAT DYNAP-CNN ZEfii ot Fr, B I 2R 47 B CNN #% 46t Jit
SNN 323 T FHR BT Ag, il 12 BioR . 2k HATRE
FEAR R PRAE AL 3 SR T Eh T2 M5 R RAE L S5 5
BB K R {5 5 5 SR —FB ARG HE , AR A TE K
FEE e 5 11 SNN AR R A5 AT K AR R -

e 53 (b G

12 T CNNE R SNN () F-HH ]
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Interest-driven Brain-inspired Autonomous Navigation Technology in Unknown
Complex Environments

Wang Chenxu', Xiong Zhi'?, Yang Chuang’
1. Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China

2. Key Laboratory of Navigation, Guidance and Health-management Technologies of Advanced Aerocraft, Ministry of
Industry and Information Technology, Nanjing 211106, China

Abstract: As unmanned systems become more widely used, traditional navigation technology is difficult to meet the
autonomous intelligent navigation performance requirements of unmanned systems when facing complex tasks and
unknown environments. Mammals can achieve efficient, intelligent and environment-adaptive navigation behavior
driven by interest. The interest-driven brain-inspired autonomous navigation technology inspired by this has the
potential to solve the shortcomings of traditional navigation that cannot meet the requirements of real-time, accuracy
and low power consumption at the same time. First, the mechanism of mammalian brain navigation is expounded;
Second,the technical framework of interest-driven brain-inspired autonomous navigation is summarized; Then,the key
technologies and implementation approaches of brain-inspired autonomous navigation are sorted out from four
aspects: Self-perception, environmental cognition, memory reasoning and interest decision-making and the
shortcomings of related research were pointed out; Finally, the shortcomings of the current brain-inspired autonomous
navigation technology were analyzed and prospects for future integrated development were made.

Key Words: brain-inspired autonomous navigation; interest-driven; continuous attractor neural network; brain-
inspired multi-source fusion; spiking neural network; brain-inspired chip
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