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[ Abstract)

Pigeons show flocking and homing behaviors, which require characteristics including long-distance

weight-bearing and continuous flight, with excellent navigation and spatial cognitive abilities. Pigeons have been widely

used in animal robot research in recent years. Pigeon robots achieve motor behavior control by applying neural information

intervention to specific neural targets in the pigeon’ s brain. This review summarizes research progress in pigeon robots

based on the sensory system, motivation and emotional system or cortex and midbrain motor area respectively, according to

the distribution of hierarchical multi-level neural regulatory targets in the pigeon’ s brain, with the aim of providing

reference and guidance for further applied research into the use of pigeon robots in space perception, reconnaissance, and

anti-terrorism search and rescue.
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Table 1 Advances in research of pigeon robot

HeAl Ay NI L WYE ik
Type Year Research institutions Control targets References
FF R R GO B RS LA
Pigeon robot based on stimulus control at 2012 SDUST HA HD (4]
sensory system
2007 SDUST DIVA .PoA (2]
2012 SDUST DIVA .PoA .PAG [4]
2015 SDUST DIVA .PAG (5]
%;zi%jg’%%%?ﬁﬂiﬁi%ﬂiﬁﬁ%ﬂ@ 2016 SDUST DIVA [6]
e i 2017 SDUST DIVA .PAG (7]
Pigeon robot based on stimulus control at -
motivation and emotional system or cortex 2021 ZAY DIVA \PoA
SDUST DIVA (9]
2022 77U PoA (10]
SDUST PAG (1]
2012 NUAA ICo . ToS .SGP (12]
2014 NUAA 1Co . ToS [13]
2015 NUAA ICo . FRM ,LoC [14]
2017 SNU FRM (15]
SDUST ICo (16]
2018 ]
77U FRM (17
2019 77U FRM [18-20]
PSS KRR TIEA 00 SNU FRM 2
Pigeon robot based on stimulus control at NUAA FRM 2]
midbrain motor area SNU RT.OM TN . TSM AV [23]
2021
HHU FRM [24]
77U SGP (5]
2022 ]
NUAA FRM [26]
77U SGP [27]
HHU FRM (28]
2023 )
NUAA FRM »]
HHU FRM [30]

T :SDUST : IARBHE R s NUAA : B S8 AR s SNU « 8 [ 1 R R 5 22U RN R 5 HHU . B B s HA . ESCIRIRA B3 HD . FSCIR
AR DIVA : FL IR BT T T % PoA « i SUIRIS 83 PAG : 57K 8 Ji] Bl K B 1Co « PRI 5 ToS : K ERBERL IX 5 LoC « # BEAX ; FRM ;[ P 00 R 245
5 RT: I IR A% ; OM ML R TN <At ARAZ 5 TSME: o i 9 T i o 5 AV < JRSCIR AR B 5 SGP - o 2 2T 41 I el AT

Note. SDUST. Shandong University of Science and Technology. NUAA. Nanjing University of Aeronautics and Astronautics. SNU. Seoul National
University. ZZU. Zhengzhou University. HHU. Huanghuai University. HA. Hyperstriatum accessorium. HD. Hyperstriatum dorsal. DIVA. Dorsalis
intermedius ventralis anterior. PoA. Posterior pallial amygdala. PAG. Periaqueductal gray. ICo. Nucleus intercollicularis. ToS. Torus semicircularis.
LoC. Locus ceruleus. FRM. Formatio reticularismedialis mesencephali. RT. Nucleus rotundus. OM. Tractus occipito-mesencephalicus. TN. Nucleus
taeniae. TSM. Tractus septo-mesencephalicus. AV. Archistriatum ventral. SGP. Substantia griseaet fibrosa periventricularis.
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Table 2 Specific location information of related stimulation targets in pigeon robot

FA! PR LERUS ALY
Types Control targets Specific location
BT EE R SRR R RS THLE A HA AP 7.50-14.50, ML 0.50-4.00, DV 0.00-2. 00
Pigeon robot based on stimulus control at sensory system HD AP 8.25-14.25, ML 2. 00-4.00, DV 1.00-2. 50
HTFEHLRIE 2 2 5585 Bz S a2 A A AL 3R A DIVA AP 6.00-7.00, ML 1.50-2.50, DV 7.00-8. 00
Pigeon robot based on stimulus control at motivation and PoA AP 8.75-9.00, ML 0.25-1.50, DV 9.50-10. 00
emotional system or cortex PAG AP 3.50-4.50, ML 0.50-1.25, DV 7.00-8.75
ICo AP 2.00-4.00, ML 2. 00-5.50, DV 6.50-7.50
ToS AP 3.50, ML 4. 00-5.50, DV 6.50-7.25
LoC AP 1.00-2.75, ML 1.00-3.00, DV 8.50-10. 00
FRM AP 3.00-4.25, ML 0.75-2.00, DV 7.50-8.25
FETh ikiaz 3 DX 3 B0 RS Pl A RT AP 5.25-7.00, ML 1.75-3.75, DV 7.25-9.25
Pigeon robot based on stimulus control at midbrain motor area OM AP 0.25-8.00, ML 1.00-7.00, DV 7.50-8. 50
TN AP 5.75-7.50, ML 4. 00-6.00, DV 7.50-8. 50
TSM AP 4.00-10.00, ML 0.00-3.50, DV 6.00-10. 00
AV AP 5.25-7.50, ML 5.00-8.00, DV 6.00-8. 50
SGP AP 1.50-4.75, ML 4.00-5.50, DV 6.00-8. 25

AP BTG JG ; ML "PEEZA A DV B AR I ST 1) F 5 HA . B SCIRAR A 38 HD . ZCIRR TS0 DIVA , Fo I3 I8 BT H A% 5 PoA . 1y BUIR 4
JE 3 PAG ;KA R B 5 1Co0 « FEIAIA% 3 ToS s BRI IX. 5 LoC « W5 BEAZ 5 FRM . o 57 P 00 199 26R 25 440 5 R . o 0 158 98 42 5 OML: A o i 385 TN AR

A% TSM : I A PR AV JRECIRATELAN S 5 SGP - o 2 2T 41 ] el AR 5

Note. AP. Anteroposterior. ML. Mediolateral. DV. Dorsoventral. HA. Hyperstriatum accessorium. HD. Hyperstriatum dorsal. DIVA. Dorsalis
intermedius ventralis anterior. PoA. Posterior pallial amygdala. PAG. Periaqueductal gray. ICo. Nucleus intercollicularis. ToS. Torus semicircularis.
LoC. Locus ceruleus. FRM. Formatio reticularismedialis mesencephali. RT. Nucleus rotundus. OM. Tractus occipito-mesencephalicus. TN. Nucleus
taeniae. TSM. Tractus septo-mesencephalicus. AV. Archistriatum ventral. SGP. Substantia grisea et fibrosa periventricularis.
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