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Extension of the Transformational Group Structure Theory on
Similarity Judgments to Two-dimensional Dot Patterns

YASUHIRO SHIBATA,t* MASAHIRO TAKASAKI,t TOSHIO KONISHI,
DA1 OkANO,t HIDENORI OGATAt and KANAME AMANOt

We extend the transformational group structure theory on similarity judgments of one-
dimensional elliptic patterns (linear binary patterns) to that of two-dimensional dot patterns
(square binary matrix patterns). Specifically speaking, we define the transformational group
structures of pattern pairs by the four cognitive transformation groups, i.e., the identity, the
dihedral, the translation and the value-reversal transformation groups, and then predict their
orders of similarity by the structures. Simple experiments and tests show the validity of the

model.
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Table 1 Two-dimensional dot pattern pairs and their

transformational group structures with the rated
similarity (average and standard deviation).

.| Transformational
Pattern Pair Group Structure Average (SD) | Average (SD)
o0 00
oo oo 6.9 (0.9)
99 99 6.9 (0.9)
o0 oo
33 89 6.9 (0.9)
23 o0 6.8 (0.9)
6.4 (1.6)
—98-Se I 6.7 (0.9)
o2 9 6.6 (1.1)
oce Oe
se_os 6.8 (1.0)
28 90 6.7 (1.3)
oe O 6.7 (1.3)
OO0 OO
Se e 6.7 (1.3)
o o8 5.1(1.3)
47(1.4)
—23 29 1 DAPAR ¢ 51(1.2)
i 5.1(1.4)
3e o0 53(1.2)
ge 8o 49(15)
46(1.3)
—52 92 DAP 44(13)
s o6 42(1.6)
22 o0 40(1.7)
s o8 41015
[
38(1.5)
[ ]
D 40014)
20 929 4.2 (1.5)
00 00
S 40(15)
o 5.1 (1.8)
00 ee 52 (1.6)
oe 60
3 40(1.7
R R 4D 45 (1.4)
.~ 42(16)
o0 ee
sS S¢ 43(1.6)
ge 80 43(16)
o o5 35(1.6)
o0 o9 3.3(1.6)
00 Oe PR A RD 32(13)
i 30(1.7)
ge_ee 30(1.4)
so o3 | 1.9 (1.0)
i 1.9 (1.0)
88 20 1.8 (0.9)
35 &3 19(1.2)
oo o9 1.5 (0.9)
o® OO0
o0 oo 14 (0.8)
00_ee 1.4 (0.9)
R E 1.7(0.7)
es oo 2.1(1.4)
20 2o 20(1.3)
% S 1.4 (1.0)
0O @0
o 19(1.2)
25 o6 1.9(1.1)
99 29 14 (0.8)
OO0 ee
Se oo 1.4 (0.8)




Vol. 43 No. 12

2RILF vy b ¥ —> D D = Dy IZ, FARRIC P I
P=PyxP, 12, RiZ RIZHIGL T\ 3%, £H#aEE D,
P, RIZEWICHMHT, BO A LHEEL 42, Lk
DoT, RETHT LI, FEEMEHMOEHREEE
F® 2RIGF v bR =V NBERT B EDTES.

3. RMBBELIRFD TR

I ITI, Y- NOEHEEER o RMN
THAERC & 2B HTREYE (FHE—BTTREE) 1t k-
TERL, ZOLBBERE (BRI, Ny—rEE
BEREE) 2BPEONERF (KN BRI 3.
Y, 1 2R, BHEHICL 289 - NoHE
AR L I3 e UADVT I OETHBERICLD
HEEBARR L THBEERTS. T2, £
# D, P, ROAaML FHBEOFENE (LL A
D?*=D) ickb, 2RTF v b ¥ —r D22
UTFTE&RINS 20 HOLBRBHECENTZ L
MNTED,
o ESTHBME: FMB T T b bESE e
THEEBARER 87— N BIRHEE.

o Ml D, P, R: ZNFNEHE D,
P, R THEZ#RRER (Y — > N BRkEE

o BEHIRHYE DP, PR, RD, DPR: 22
¥ DP, PR, RD, DPR TiRU »THE
THARHE 288 — MOBRRES, i, &
ZIEREE DP OERICIIRFOEHEEE D, P T
BEEEBATAHETH 5 EBEEINTVS,

o LEEHEEE DAP, PAR, RAD, DAPAR,
DAPR, PARD, RADP, DPAPR, PRARD,
RDADP, DPAPRARD : 0L ES
RO/ Y — WNORBREE. 7oL 21T, DAP
ZE¥EE D, P ONAHCHELBRARERI L%
HIKY 5,

o EAREEREE B M EOMEERTHENS Kk
Wk — i O BRI

ZLTC, Brn8y —rrtiz Z2hEnOEICHY T
LEBBEER R OL I, kE, AETIIEEEH
ETHEL METEL TREIL Tw 3,

R, TOXI)BEHEHEBEOERICEILT, 2
¥ — NOFLEDIEFERE EF AR & E
FREQRFITFHT 29~ EFBEEEDO KL
i, EHRBEE T ZH0/88 —  NOEMEY S(T)
ELT, BHEMEE T, T;, Ti (M—FHEEEL
RS 2 w) Tl T

S(E) < S(T.), S(T;) < S(TiAT;) < S(1),
(1)

BURYEHINTIC Y 5 2SRRGB 2 KICF v b8y — v A HLk 4069

1 (6.7)

DAPAR(5.1)

PAR RAD DAP (4.4)
DAPR PARD RADP

D (4.0) P R (45 PRARDADP

RDADP DPAPR PRARD (3.2)

PR RD DP

\l/

DPR
EQ.7)
B1 2K5GF v by —r RoFREDNIFZ FRIT 5 v &K
& P fiE

Fig.1 Hasse diagram which predicts similarity order of
two-dimensional dot pattern pairs with the rated
similarity.
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