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On the Field-effects in the Neighbourhood
of Light Stimuli and Their Summation

——The Problems and Their Experimental Proof——

Noriyoshi IcHIKAWA

Department of Humanities
(Received September 12, 1970)

The investigation has been conducted to examine the next three problems : the first was
to make clear the aspect of the field-effects at the places near one light stimulus, the
second was to make sure of the summation of field-effects, that is, the problem of whether
such effect of two light stimuli becomes equal to the sum of each effect, and the third
was to test whether the field-effect of one stimulus is weaken by the other stimulus that
lies in the direction of the effect, that is, the bloking-effect by the other stimulus.

Next experiments were designed to examine these problems. In Exp. I, a small light
point (test stimulus) was placed at the varions positions in the outside and inside of the
light stimulus of a line, and the light threshold values were measured. The value t
and the relative value (t—to)/to present the strength of field-effect. In Exp. I for the
second problem, the stimulus of two parallel lines was presented and threshold values of
the point at varions positions between two lines were measured. The results were compared
with those outside the stimulus of two lines and the stimulus of a line.

To examine the third problem of blocking-effect, three stimulus patterns as shown in
Fig.9 were used in Exp. §. The value ts outside the stimulus of two parallel lines were
compaired with those outside the stimulus of a line.

The results oftained in Exp. | and Exp. [ were as follows :

(1) A marked elevation of threshold value was seen on the edge of a linear stimulus.

(2) The threshold values in the area between two linear stimuli were higher than in the
outside of the stimuli.

(8) In the area, the summation of values for each position was seen, but it was not seen
outside the stimuli.

From the result of Exp. §, the blocking-effect by interpositional stimulus S, was
founded in regard to the threshold values, but was not confirmed about relative values in
this condition.

In view of the above results, it is concluded that the field-effect is distinctly strengthend
on the edge of a light stimulus and inside it, and there is the summation of field-effects

between the two stimuli.

I MEOME

RESRARIBOEL BT 351 B SN B L% b 1o & T hkn
BHRCBEL T, TOBMERNE VHARINTET
Wb, BIXIEBORXIE, RSO DI1ZIF2E
CHHBIL CRGE T % & 00, FIEOBED InTe %
OBAIAIGL THAT 54, BuBOBEMARI—ED

BfRAE AT ¥, BA0EAMREHINTWS, *
Ofts, FIBOEBEZHRD CRIBMPHOBOWE Y, RiBK
BREE L IBOFMK « FBOEES /r L EHNERO B
2 B TRENERIZ DWW T S HA WREIED B Tn»
Bo

LALZ 5 L EOERBT G, TN &
CHERFZET>HEE4«RHIL TS, Th D



10 Bulletin of Nagoya Institute of Technology Vol. 22 (1970)

DHDER SDEZEIE, ROMEX LD TH D, FDH
—i&, EFEOBE L X L BHR L OBRTH D, —RIC
FIBOBEE 2881, BHMROFEEL L ToXERET
AT, LarL, &7« /MR, &BND, BFE -
ER®, BB oo i,  FIBIEE AUE D TEWN
BETITREIRTET T2 e m8Ee D b Tw
Do INER/MRPUIBISORERIR LA TWDA, &
KABPCENTEBHE, FCHEY oXF vy
¥ VB TREBEIEHROBZNBR EF SN TS, ZDLH
TR BIIRD 2 HMIT DN, O % #8335 6 E M
H%,

Bk, BHROMBEMOMENRS 2, BHREOM
EEL X, »5REBEAMBOKRIB & BHL T, Bt
EBCERENDFE, ZOEMEBc L 2PENELYE
o> THIEIRNRL VRO ONIRETH D, ZOHEBK
DWTHE, BECARID OfFfRRS YD, FOBIMERA -
&T12 RERWREETTR o Thb, FORETIE,
MEDHREEM A MBI DRV EWS, Lial, &
N e &1« MRNE RO BB TRSLAWL DR
FRFAROHRIRD b, KIBEORT v
* VBOHBRINTITEETHFAD, ZOHRBTHE
MBI T 5 DI OIRERA O B F RS K TF
ZOTRAEVHERMBLTNS, ZOMER, RME:
WUEBESRE b2 EEEET I ERTH S, B—D
B CHEAHEEEBOMIIIIETR, £OMMOE:
RABEOE MBI AL i\ Eie &A%, fafahT
Whe ZOLDICHMEE FIBAEE: OBEMS, S8
MEORMAEIN TN B,

BT, KRB E T OB R L OBEFRHHTICKT 55
DRI DHLNT ThH 5. B - LB ORECE
%R RIERE A D < 38, AR O BEREAEE O B AIM:
EHBMCL, ZOBRCESWTEOHEBRAYEHEX
VA, EOBNEINEME, HEX Y 1mmbl
BENAECBIL TTH Y, LD RiciiEE L o EETe
FIBOBEFRE L O TEANBR TR, EE0H
WD TORAFERCESWTERIN TS0,
EEEFCRERANGEWEEZRT I ER A%, Ll
MEOWENBHEL T, ZOKRZ L3ELE, €
TEDBREDHROMERY L5 SDRDh, —ROBRS%
LTHALERS D, ZOHRIEEOHARDSBEOBE
EXROLDICLLIELE 2 5, NILOTER XNIE,
FIBE B WTHBROMEERL, 2 DOPREOBFNC
Lo TERADPERBRINTWS, BT, NHCH T
L BEFUEWERTE, fBOBHTL Y bREXE DL
Who BER R 2 EREMEE DA (enhance-
ment) A4 5HL, Mach FH1O L L CEABA
THY, F/MERORISHER Cb, EHRFHDIZE

BLBEOMBENENT AR LR > TW5b, ZOKK
BEREBIIEADMEXHAE L TW5,

BLEARROBRICEEH T 5 3 DOEEARMBES 18
L T& e, ABRTWMY BT X5 &+ 5B, Rl
EEEFCHEAR LOBOBX ORELYBLNCTHE
ROBHROMEEC DN TGO & T » THhiz
WEWHFETH D,

HEI PR O BT H T RIT T RIB O B
N THHRAEED TEFRI0D, 2R 3D 2D
DHBERIEOWT, — GO 1Tk o Tk LB
LTWbe o T ZeET5EBL, ZhbOWE
I D B B RIBEA B E OV TOREBIN TN EDT
y BONABANTAETS B, URSHE, RRETIEE
T BLERHHIEFIEI ETHRV. ZhEVHRET
BHERIT, Zhbo AN AMBEEEY AR T DTk
LRI bDTH b,

I ARBAERFCHTIH0REOKE

KB RD TEWATCR, BORI ¥ RTRERYE
LLBEL RBHER~R2, ZoR&Z, mREACES
FEEHRICOWTH AECRHbNS1®, FeBil, —iR
CHRB L MRICRELEZERTS &\ )5 FCHEs
HELTH, AROBENBONIEREID LN T
319, Uxl, R s8meilgiezoFHEs
DEREETHITCR, FOBEOREOBXNHERTS
AEHLACIN T, £ 2 CUTOIMX RER%
L7,

® B 1

ZDRBRCEAREOER PO E LT, FLEDH
&AM AD 5T 0.25 « 0.5mm 2\~ ZSEEEEEIC B
3 AEREDOREEZFAN S,

CHIB SRS & O HIEFR)

Fig. 1 TR¥ B84 1 OB A BIEEORS
592.3mm DFIETFATE ECERL, TOREEAAE
B oW CRIBR O R L D KEFLEORE 42 DAL BT
BEXEERL, TOXRERELXHE TS, WEE,
BROZ 77 OB RINEKERETS 5,

KR, BX24E42°52 (30mm), 5112 (2 mm),
%X 8radlux TH 5, FlBREMRL, HHE17 0.4
mm) OEEXHETHIERTH S, MEIHEE - HE
£ 2ETOEL TRD, £ DOROLIRFEEE O FHHE
t #HH LU, EhBEEFONERORESHEEE, 8
HREO HROPE#RMO S 2 BB THLER 512
», WMELRMEROBEOMME to R EL, WHEOM
NEHE (t —to)/to #HHTSH, ZDOMEIHKFIED
PEYRTHDOTH 5,



S

LA EHEBR IR AY ¥R F22 % Q70D

Fig.l A Luminous Stimulus pattern used in

Exp. I.

(t, to)

11

BRI TR L, BIRRIC D T b T -
fro AL, HEHCIXEEHEORNIO I WHOIR THE
Xgt, ALBNEHBREIL2 A TH - T, ERITEL
& THFINEORIEGE 2T be e, BHERML
2o
(R

Wl o CEEREA, M BRE R X OV E DR REY
o TRLUERA, Fig.2 DQA)«BITh oD, HEIL24
OEHETH » T, MHORBTEREOBREL, g
EEBEEORER Y R LD TH b, EBBLLT,
BEBRE DR 2 DFER Y Table.1 TRL 7,

Fig.2 X Y ROBEBEANREHRIND,

1) FIBCEEERTCE B S HERE DL <RE L
D, FOEFRLYENS CREVCEEARETARES,

R D PIER & 4 & OBEFIR BTk, £ DKL &
B TH D PIROBIE 2 1BIFAEZOFX 2R T, HL
CHRHEIBO MR D TH - T, NERLDEX
A OEAIE, BFNEERETLI DL Bbh b,
(3) FEIRME HRH L T2, HEOKETOEMEE—T

»Y, BT LIEA EERN,
€23

@)

Table.1 The results of Exp. 1.
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Edge

Outside

Central

position| 0.5

—0.25 0

0.25| 0.5 | 1.0 | 2.0 | 3.0 | 4.0 | 6.0 | 10.0

Binocular

0.80
0.24

9. 69
9.06

7.85
8.80

8.18
8.50

8.70
8.50

8. 06

5.70

5.25
5.82

3.28
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3. 05]
3.55
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2. 60‘
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vision
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|
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The value of light threshold(t)
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Table.2(A) The results of the stimulus of two parallel lines in Exp. I
(t, to}
\ Xmm | Areg between | pqge Inside Edge Outside
\\ i
AN Central
Ss\\ o —1 [—0.5]—-0.25 0 |—0.5 position 0.5 0 0.25 | 0.5 1 3 6
Ta 0.72] 2.7| 3.2 | 2.65 5.6 9.4 85| 9.5/10.9| 2.9 3.0 1.7 1.48 0.76
Am 0.83 2.6 | 3.4 3.381 7.0 6.8 6.0 9.4| 7.8| 3.0 2.0 1.95 1.18 0.8
Mean ‘ 0.78 2.65 3.3 | 3. 23‘ 6.3 \ 8.1 7.250 9.4 | 9.35 2.95 2.5| 1.83 1.33 0.78
((t--to)/to]
\ Xmm Are; Efl?;reen Edge Inside Edge Outside
\ Central ‘
\ —1|-0.5—0.25 0 [—0.5 ;G 050 0 025/ 05| 1 | 3 6
Ss to
T — 2.8} 3.4| 2.7 6.8]|12.1 10.812.1|14.1| 3.0 | 3.2| 1.4} 1.1 0.1
Am 2.1 3.1 36| 74| 7.2 6.2(10.3| 84| 2.6 | 1.4| 1.3} 0.4 —0.036
Mean 2.45 3. 25% 3.15| 7.1| 9. 65i 8.5|11.2111.25 2.8, 2.3| 1.35 0.75 0.03
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Table.2(B) The results of the stimulus of a line in Exp.I.
Ct, to)
‘ > o
\ Xmm Inside Edge Outside
NN
N \‘\ o X ‘
° AN entra.
s\ | position —0.5‘ 0 |05/ 05| 1 | 3 1 6 | 10
Ta | 0.62 84| 8.4 ‘ 4.2 1.89 1.38 1.09 1.47 0.96 0.78
Am 0.64’ 8.2] 9.0 3.79 275 2.3| 1.38 142 1.15 1.0
Mwnla@ 830&N1MM234L&‘L@145L% 0.89
((t—to)/to)
~ _ _
\\ Xmm Inside Edge Qutside
NN
A Central
. \k pontion| =05, 0 0251 0.5 1 | 3 | 6 | 10
Ta | — | 125|125] 58] 20| 1.2] 0.8 1.4 0.5/ 0.3
Am | — | 11.813.1| 49! 33| 2.6 12| 1.2| 0.8| 0.6
Mean l-——— | 12.15|12.so[ 5.351 2.65 1.90 1.00, 1.30 0.65 0.45
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Fig.10 The figures represent the results of Exp.
I. Graph B indicates the relationship
between threshold luminance t and the
variation of interval distance d. Graph A
was presented to compare with the results
of B.



18 Bulletin of Nagoya Institute of Technology Vol. 22 (1970)

@) ®
250L xx xx =
200
150+
d
100¢ @ ®)
80: i ¢
-~
80r o5 S~ ~ x=0.5mm
501 === ~
. sof
= 30p -
< - T~ x=1.0m
1 1.0 __ x=1.
= 20 .
e ST LY
10 2.0 __ . e
7-
5 L L L . d
0.1 0.5 1.0 1.5 2.5 ma

The distance between S, and S,
Binocular vision

— ——= Monocular vision
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of light threshold obtained in Exp. I.
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Table.3 The table accounted by formula
Mb—Ma to examine the
blocking-effect.

Ctl % :Mb—Ma<Mc
=< dmm|
\\\\\ 0.5 1.0 1.5 2.5
Xmm |
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B .0| 0.028{ 0  *—0.008% 0.003
vision 1 50| 0.001% 0.007% 0  * 0.004*
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Table.4 The table accounted by formula
Mb—Mc to examine the
blocking-effect.
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\ x\
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