S A ki o B =

CAAI TRANSACTIONS ONJINTELUIGENT] S"ﬁSTEM.

4

Pifs 8810 SAT R AR FLt R

Buifpis, e, MR

FIHASLC:

BRIfEise, S e, XSONMEL D55 880 8447 B S BORBFTEHE (). B BE R G4, 2021, 16(1): 1-10.

DUAN Haibin, XIN Long, DENG Yimin. Technology research review on homing pigeon—inspired navigation[J]. CAAI Transactions on
Intelligent Systems, 2021, 16(1): 1-10.

TELR )15 View online: https://dx.doi.org/10.11992/tis.202009049

A BRI A FAh SCEE
PESLAMBIF ST ik i
Advances in visual SLAM research

BHEZRL2FAR. 2020, 15(5): 825-834  hitps:/dx.doi.org/10.11992/tis.202004023
TCCPH 2 IS AEAIL S N SR %) 1 FH 5 ot Jre

Research progress and application of memory neural network in robot navigation

BB R Gi244]. 2020, 15(5): 835-846  https://dx.doi.org/10.11992/tis.202002020
FETF BB T A AU VIR b TR 4 Bh 8 37 )71

Seabed terrain—aided positioning method based on improved particle filtering for AUVs
BHERG2FR. 2020, 15(3): 553-559  hitps://dx.doi.org/10.11992/tis.201903027

D B LIt 7 5 PP e B 5 Ay bR i
Aerial refueling target tracking using a falcon visual tectum information integrating like method

BHER G244 2019, 14(6): 1084-1091  https://dx.doi.org/10.11992/tis.201909005

R T B D AL B TC AL N BR AR AL
UAYV indoor path planning based on improved D* algorithm
BHER G . 2019, 14(4): 662-669  https://dx.doi.org/10.11992/tis.201803031

PRGN il i35 1R 25 AR I TR A A 0 H]
Application of model switching to suppress oscillation error in unmanned submarine navigation

FHRER S 2# . 2017, 12(2): 250-257  https://dx.doi.org/10.11992/tis.201612038



http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
https://dx.doi.org/10.11992/tis.202009049
https://dx.doi.org/10.11992/tis.202004023
https://dx.doi.org/10.11992/tis.202002020
https://dx.doi.org/10.11992/tis.201903027
https://dx.doi.org/10.11992/tis.201909005
https://dx.doi.org/10.11992/tis.201803031
https://dx.doi.org/10.11992/tis.201612038

5516 B 1 B OB R & o i Vol.16 No.1
2021 41 H CAAI Transactions on Intelligent Systems Jan. 2021

DOI: 10.11992/1i5.202009049

HEBARTANSMBE AT RERE

BOgED, FR, IR IR
(L AFTMREMRIKRSF A FE A TR, LT 100083; 2. MIRFEIF, )~ & EI] 518000 )

& E:AIEASERIT NN SRR, A SCE R AR TERIFHAT J, b B A 4 00 . 58 1
PR 2 A7 AT T AR RS AL AT N S LR S L . BEAE, AB T LR EA AR MBI EUE RS R E AT
S S AR AN EAR Y, TR RS TS AT A AL AL E R RS, S T — A sl A D) = B B R g T R
FERY, 43 50 505 6% 5 b iy KU B 2 S A L 2D E e ) N E B S L AT O T U G R, IR T IHE S
R BEE R . e, WNERSIFE AT M S TEANL A SN &, #5075/ AT B R E] TG A
B AR ALE BT, I T 0515 89 05 54T i S e AR R SR 5 0 1l

KR ER; WERD A W T DR s MR 7 B T AL

FESES. V24932 XEIREG: A  XEHS: 1673-4785(2021)01-0001-10

W35 AR BRIBIE, Fk, WIS AESHEETHNSMERTRER J). BERFFR, 2021, 16(1): 1-10.
#1325 A1&3: DUAN Haibin, XIN Long, DENG Yimin. Technology research review on homing pigeon-inspired navigation[J].
CAAL transactions on intelligent systems, 2021, 16(1): 1-10.

Technology research review on homing pigeon-inspired navigation

DUAN Haibin'"?, XIN Long', DENG Yimin'

(1. School of Automation Science and Electrical Engineering, Beihang University, Beijing 100083, China; 2. Peng Cheng Laboratory,
Shenzhen 518000, China)

Abstract: Toward homing pigeon (Columba Livia) inspired navigation technology, we first introduce behaviors of hom-
ing pigeons and analyze the behavioral experiments and mechanisms of map-and-compass navigation and visual-land-
mark navigation, respectively, in this paper, then describe the representative simulation and theoretical models of hom-
ing pigeons. Based on the homing behavior mechanism and position entropy theory, we propose a dynamic switching
three-stage homing model, establishing a mapping relationship among the behaviors of map-and-compass navigation,
leg length redirection, and mosaic map navigation and providing the simulation results of the proposed homing naviga-
tion model. Finally, based on the similarity between the homing behavior of homing pigeons and autonomous naviga-
tion of a UAV, we establish the mechanism mapping from the homing behavior model of homing pigeons to autonom-
ous navigation of a UAV, and discuss the future research direction of navigation technology imitating the homing beha-

vior of homing pigeons.
Keywords: homing pigeon; map-and-compass; visual nabigation; mosaic map; positional entropy; UAV
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Fig. 1 Magnetic compass experiment of homing pigeon
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Fig.2 The inclination compass of pigeonsI22I
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