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Fig. 1 Schematic representation of the expl procedure
Test image was displayed to the subject's one eye, 1.5 s later the mosaic
noise of a 10 Hz flash rate was displayed to the other eye. After 300 ms,
the suppressed test image transformed to another image or stayed
unchanged. The subject was told to press a key on the keyboard
immediately if he saw something except the noise, and the time from the

new figure's appearance to the key response was recorded.
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Fig. 2 Schematic representation of the exp2 procedure

A low contrast test image was displayed to the subject's one eye, above or below the fixation, during the 3 s' display the figures may stay unchanged or

change back and forth every 500 ms, meanwhile the mosaic noise was presented to the other eye, both above and below the fixation. After the 3 s'

display, 500 ms' noise was presented to the eye which the test image was just displayed, then the screen was cleared and subjects were required to judge

whether the figures were displayed on the upper or the lower half of the screen.
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Fig. 3 Topological changes took less time to break into dominance

(a), (b), (c) corresponding to results of expl.1, expl.2, expl.3. The suppressed figures with topological changes took less time to break

into dominance than those of nontopological changes or unchanged, results also indicated the ring itself doesn't have specialty here.

(*P<0.05, **P<0.01).

22 K2

SEHS 1T A TC AR A L SR R T R AN 40 0 A L
ZIRIHARA, T SR b ) 45 SR RE AR IR AN ER A |
BEuFs, W RATER)TZMES, e 2 wie
KA EAAIIFTE. 286 2 LAUEMIS k) %52

fibr, LIRS SEE 1 A BRI A B
AR SEAT 2 YA TTAN R IR, R T2
I PR s b B EA B K58m0, R0 2 324
AT LU AR R 5 T P — s SR 1 1%
SN T (7, SO DU 48 b5 1 10



2014; 41 (6)

PRI, & ELNIHNH T X RN EEIRM5E ©555.

TR QAFC)TER, SIE 2 A R R AT
ANTTREM LI B, B T AT R I e B S 4%
SEIEPEN A 1) P B IR BT et HEf
CAEAT Ge vt o0 AT, 3XAN ARG Ot T 5258 1 % WL PR A
AIERAETE.

ST AREA R, 20 A cateh trial H RIS 5 Fa b
DB R T35 T 2 N BR 44 il & Fh 4
N I 3 AR B R AR AR R, PR A I B S
2.1 4 FhAAF R O 3 252 A Bt H A
PSSy PR IIE e ! O DIt P/ SD i A 12
MFERE, 1 ANIEFT 2 ANRDE SR, 51 AN 2
AN R, AR R 2B P JR3 s o e 2 A
(fy, DRIGAE—2, )N PR RISE N b —4l. 4y
ST 4 RSB N ORI IERA, F SPSS #AH il
Gty aT, GEvh Iy i XU 3R S Uy 22 A0 AT
ORI MR R R AR R R IR RS BLAE
AR L3 (F,, 15=0.030, P=0.864), M1k 5151
TR B (F15=7.244, P=0.017), JaEBARALRLSE
{1 2N AN B35 (F,15=0.655, P=0.431). R WAL
YU JIBE rFORTFh A8 A T I A % 35 v TR
AL, HIX RN AN Z AR PN A R 1 4%
T AN )RR JEE PR AR AR AR B T8 5
XA SR AT BLA B, 78455 2 AN IR 1R 5055
H, IR AT IR PR D 3 AR AR PR 3B ANER,
(H N RIR I ARA —AN R AR, [RIAL T4
HEMCIRAS I, 7T Be 49 2 A9 AL B I ToK-F - A2,
M AAT BRI TS 78y, AP 1 g S HE A )
ISP ATE A

SR 2.2 HXUHFE 2x3 Wi, Wi EUA R Y
PR, AR A AR JEE T Sy ey /N 31K = AN K

(a) (®)
0.790| 0.810}
00 Y

0.780 0soof ®@
& 0770} b
‘g‘ ‘ 00 0.790 |
£ 0.760}
o 0.780}
S 0.750)
@)

0.740} & 0770;

0.730} % 0760}

L Al geit 6 FiE L M HAIIERR, WK R E
SEMFETT 220 T a5 RN R AR 5 R AR
PREFE I A A IS 75 (Fo.50=0.365,  P=0.697),
AN 7 (1) N 53 (F15=6.092,  P=0.026),
JARAR A RREE 1) BN AN i 2 (Fp0=0.090,  P=0.914).
T7EESITARNT, 0 AR S TR IR R 2 e T
e, HIX—RNAZ AR AN AR R T
P25, AN R 2 R AR AN AR A 12 P 4 W e A 5
. MESRPATBUEH, B 1A 24 3N
F18) 384 sk T 1) XA T8 EALPAR EEOR, AN 2
o, WAEOGE AN, (H R A W Sk I
GyPEIBAT 20, AN RECRE IS R 2 it %
HEAR N RN B8, 3 R L SE R R R 40 A2 4k
B R AR AN, B CZERIN): St
AR, IRFRIAE SRt o B ZE AR, HEf
WA E TR, A 2N L AR
5y, HORX K Re AR AT DR IOALE: T H, 46
FARAG AT AEH AN R IX R T ASZ R AR A
FEFERIREMmT, BIGIR2 JLAN IR I 308 vs. JLANIRI
WU, TN AT R A

SEHG 2.3 SR T RIS SER, W 2x3 )
i IR S TR, SRR R = A
KA ARG SL 50 KOG 3L 300 Mk, 2l e
T 6 MG HL T BRI RS, XU 3R AT 2
IIATEE R s RS R AR R B 1AL
HAEHA R (Fp0n=1.456, P=0.248), #Hifh 1L
A5 1) 52 2 (F 1, 19=10.180, P=0.006), Jai 48
AT P 1) 32 3N A 23 (F g, ,=0.622,  P=0.543) ] LA
B ARSI e B(E 4).

(©)
0.760 |
*Q
0.740 |
0.720f OO

0O
oe 0700f

o 0.680 b

¢ (40} o2

Fig. 4 Topological changes are easier to detect during suppression

(a), (b), (c) corresponding to results of exp2.1, exp2.2, exp2.3. Topological changes (increasing or decreasing numbers of holes) make the figures easier

to be detected than nontopological changes; while different extent of mere local-feature-changes (changes in contour) doesn't make any differences;

interaction also doesn't exist.
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Implicit Perception of '"Holes" Under Continuous Flash Suppression”

CHEN Ya-Qi"?, ZHOU Tian-Gang", CHEN Lin"
(" Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract The Global First theory considers the global properties of objects could be described as topological
invariants, with the earliest detection and highest priority in visual processing. The theory is supported by
accumulating evidence in conscious vision, but remains unclear in implicit perception, the perception in the
absence of awareness, whose mechanism and application have been studied a lot in cognition research for years. In
the present study we probed into the processing of global properties in implicit perception by means of a variant of
binocular rivalry called continuous flash suppression, in which our target stimuli were suppressed by dynamic
mosaic noise patterns in order to achieve subconscious vision. The number of holes, a crucial topological invariant
of an object, is the target of this study. In Expl, the disk, the S and the O shape were used as target stimuli, the
shapes might change or not after being suppressed, subjects reported the breakthrough of suppressed figures by
keypress, we measured the suppression time of the figures, and found stimuli of topological changes(changes of
numbers of holes in stimuli) took significantly less time to get into dominance, comparing with those of
non-topological changes or unchanged. In Exp2, disks with different amount of holes or similar arcs were used as
target stimuli, subjects were required to perform a 2AFC task after a 3s display in which the suppressed figures
might be presented in the upper or lower visual field, the detection accuracy were compared, which indicated that
the topological changes have a higher chance to be detected during suppression. The result strongly supported
Global First in implicit perception, and revealed the high priority of topological properties in human visual

processing, meanwhile it suggested the possible subcortical visual processing of topological properties.
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