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The purpose of the current research project has been to compare learning
strategies of navigational cues between humans and pigeons to understand the underlying mechanisms
of the well-known high performance of homing by pigeons. In the main experiment, we trained humans
and pigeons to find a goal defined by redundant sets of spatial information (local vector cues and
configuration of landmarks) and then tested them under a condition in which the landmarks were
rearranged as if different goals were indicated by each cue. The results suggested that whereas
humans tended to use local vector cues only, pigeons also attended to configural information in
order to solve the inconsistency of the two sets of vector information. Other experiments revealed
the characteristics of visual information processing that would support the suggested great
performance of landmark use in pigeons.



@)

Goal)
B

(

VR

® @

4cm

LV
LM
LV

@)

(2)

3)
(4)

(3 @

LM

12

CG (Canonical

85% 4
284x 31l4cm 150% 150cm 25
2cm 5x 5
LM
25
2 LM 25
2 LM
LM LM 4
9
LV LM
9 1 4
9
16
1
6 2
2SD
CG GE (Geometrically Equivalent)
CG LV GE ) C D ( LV CG

A



LV GE LV CG GE
12
15
8
5x 5
2
8
1
2
BCG(+Lv)
BGE(+Lv)
@ LvOnly
oother
B C D E F
Condition
(1)

) 6
(22
85% 4
23x 18 cm
284x 314cm
8
1
1)
4 8
8
3
3
8 x 8 = 64
2
5
3) VR
(1)
VR
(4) 100 -
go .
o 80 -
(5]
S 70 -
o)
= 60 -
g 50 -
& 40 -
§ 30 -
= 20 4
10 1
0 .
A
1
100
90 -
80
< 70
60
1
1) 50 |
40
1 1 30 -
20 -
1 10 i
2 o |
LV .
(3) 9

2 3 4 5 6 7 8

( 959%Cl)



)

®3)

(4)

configural sense

2

2 1)
(2)

VR
VR
LV

Spetch, M. L. (1995). Overshadowing in landmark learning: Touch-screen studies with pigeons and
humans. Journal of Experimental Psychology: Animal Behavior Processes, 21, 166-181.

Ushitani, T., & Jitsumori, M. (2011). Flexible learning and use of multiple-landmark information by
pigeons (Columba livia) in a touch screen-based goa searching task. Journal of Comparative
Psychology, 125, 317-327.

(2019).

, 69, . .
Watanabe, A., Fujimoto, M., Hirai, K., & Ushitani, T. (2019). Pigeons discriminate shapes based on
topological features. Vision Research, 158, 120-125. doi.org/10.1016/j.visres.2019.02.012.
Sekiguchi, K., Ushitani, T., & Sawa, K. (2018). Use of redundant sets of landmark information by
humans (Homo sapiens) in a goal-searching task in an open field and on a computer screen. Journal
of Comparative Psychology, 132, 178-188. doi: 10.1037/com0000097.
Jitsumori, M., & Ushitani, T. (2017). Rapid visual processing of picture stimuli by pigeons in an
RSVP (Rapid Serial Visual Presentation) task. Journal of Experimental Psychology: Animal
Learning and Cognition, 43, 127-138. doi: 10.1037/xan0000132.

17
(2018). VR 3
2018 2018 12
21 .
(2018).
37 2018 12 1 .
(2018).
37 . 2018
12 1
(2018).
37 2018 12 1

Watanabe, A., Imamura, F.,, Shimada, K., & Ushitani, T. (2018). Use of postion-matching memory
task for testing metacognition in pigeons. 78 .2018 8 29




Shimada, K., Ohkita, M., Watanabe, A., & Ushitani, T. (2018). Investigation of visual short-term

memory in pigeons (Columba livia) using a change detection task. 78
2018 8 30 .
Kurimoto, R., Ushitani, T., & Matsuka, T. (2018). Does accurate memory predict the categorical
learning in pigeons? 78 .2018 8 30
. (2017). VR
2017 .2017 12 12
. (2017).
36 .2017 12 3
(2017).
. 81 L2017 9 21 .
Ushitani, T., & Mochizuki, S. (2016). Perception of subjective contours in pigeons (Columba livia).
76 .2016 11 25 .

Yamaguchi, M., Ushitani, T., Uechi, T., & Ichikawa, M. (2016). Perception of figure element size by
pigeonsis affected by element arrangements. 76 .2016 11 24

Fujii, K., Hoshino, Y., Katsube, M., & Ushitani, T. (2016). Do differently colored objects enhance
object-based attention in pigeons? 76 .2016 11 23

Fujii, K., Hoshino, Y., Katsube, M., & Ushitani, T. (2016). Object-based attention in pigeons: Effects
of enhanced independence between objects. Poster presented at the 39th European Conference on
Visual Perception. 2016 8 31 . L’Auditori of Barcelona, Spain.

Ushitani, T., & Mochizuki, S. (2016). Perception of the Kanizsa illusion by pigeons when using
different inducers. Poster presented at the 39th European Conference on Visual Perception. 2016 8

31 . L’Auditori of Barcelona, Spain.

Fujii, K., & Ushitani, T. (2016). Object-based attention in avian species, pigeons and hill mynas.
Poster presented at the 31th International Conference of Psychology. 2016 7 29

Ushitani, T., Fujii, K., Katsube, M., Hoshino, Y., Goto, K., Imura, T., & Tomonaga, M. (2016).
Object-based attention in evolution. Paper presented at the 31th International Conference of
Psychology. 2016 7 27 .

1
Fujita, K., Nakamura, N., Watanabe, S., & Ushitani, T. (2017). Comparative visua illusions:
Evolutionary, cross-cultural, and developmental perspectives. In J. Cal, G Burghardt, G, I.
Pepperberg, C. Snowdon, & T. Zentall (Eds.) APA handbook of comparative psychology: Perception,
learning, and cognition, Vol. 2, (Pp. 163-181). Washington: American Psychological Association.
http://dx.doi.org/10.1037/ 0000012-008.

¢y

@

SAWA, Kosuke

SEKIGUCHI, Katsuo

FUJII, Kazuki

HIRAI, Keita

MANABE, Yoshitsugu



YATA, Noriko

WATANABE, Arii



