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Abstract: Intelligent robots require efficient real-time interaction with the environment, which
places new demands on the diversity of location representations and on the real-time, adaptability,
robustness, and low power consumption of localization, leading to many new challenges for tradi-
tional localization technologies. The development of brain-inspired localization technologies, based
on the mechanisms of the neural localization circuits in the brain, provides a new solution to ad-
dress these problems. The principle and methods of brain-inspired localization are elaborated, the
system framework and computational models of brain-inspired localization are discussed, and the
future development of brain-inspired localization is projected.
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Fig. 1 Outline of the paper
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Fig. 2 History of the discovery of spatial localization cells in the brain
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nerve cells in the brain
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Fig. 4 Neural circuit principle for localization in the brain



6 S fir 5 B

2024 411 A

IDEVA S|

R i 388 3= A i s S WL S5 22 5 A IR AR R
B RN IR R L M SR BT FE 2B
AR, e T LUK B 09 3 5 A UL A Sy
P A5 BOGTSEAT B Wr g w] LR Bl 78 I
B 2800 B B RRAE A AR L L ML AT A SR IR VA B
SRR ARIRHE B, XA E RS
Rk IR RS R DA SIS

2 B

R H 28 2R (8% P o7 240 B 2 R, AR i 22 A
BRE B B A TR e R AN TR G i 0 B B iz 3
e A MW RO B b 5 A RN Sk Ty ) 2
FELAT DA 2 Bt | B3 M A 4 21 A AR R . A AL
4 A RN Sk 1) 48 AR PIT A R B Y T AL F R 45 A
JE 440 R R BT () 240 L T 2 B 1) 3 Bl R B R 5B B i)
S FIFH P A% 2 B R AT B AR AR A, DA T AE 3 St
A SIS B

3 B RAE

i3 3 DA B R A e 1 AR AR R L DAAM IR AR
KNS WAL bR B PR A b R A S T E R R TR M
RAEZHA AL EARE R . HPh LA &y oy
b R AT LLRAE [ B 7E 25 (8] v i 47 28, DLAR BB AR AE

S5 1 AL bR Zr AT DA AE 9 1R 22 T 1 AH 6 7 26 % =3
] 56 28 Pk AR bR 2 AT DL G i as Bk S . Rk Y
FE VP28 BRI AR A A ] B Ak bR FR R G Ml R AIE 25 ]
PEER I AN 20 m KBTI H R 5T i
EYNEIP AR ==

2 KMEMERRITEER

AREANE T HME N RGEAELRL, 40T T 2k 2
57 200 K T 2 B8 1 ol 28 A B 1 T B R R O vk ATt
AR,
2.1 EREMRFIER

B3 DR VA5 W e A e S N R VA= -
T i o7 R AE G A i, RGHEZR & 5 iR .
I T2 i 22 152 25 A% R Al 2R MU AD B0 20 B 1) 7 15
G55 A M TH 0 R A G O 2 P e 2 ) 486 1 R A
RS A A BB AT 115 b B, o v b LR N & B
RO &5 IR X X Sy B AE BT 2 e %R
ik, A 2 BE ML N 1Y E 7R oK

1) 2 figi o7 & JE A

56 R A5 W5 R ML, 46 B e AT B4 e B
BRI i A S A Ry SIS ki o7 B R T A% R S
. W N RS AL AR I 2 AR B 45

N R KBS
KM E R s R 5 R RER
i &S B RS
. KR M (e ‘J_u
g @E%ﬁ;—‘ I o0 B P E
(aan 5 : _J EARE g |
T PN i : E : f
H iy — ; 3
- e | g S
USOIIVIURIIIVIIIIIIwe _; » ‘y%% iigg i 2
ettt g i ;
i Sl R R i
m " i S
; ; [ KT ; :
@ IMU i : ‘ En: A A } i -
; B X

5 EMEMRKIER

Fig. 5 The framework of the brain-inspired localization system
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Fig. 6 Computational models of brain-inspired localization
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