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Estimation of double-flash threshold by single-visual evoked potentials.

Tomoyuki Yoshida (Institute of Psychology, University of Tsukuba, Ibaraki 305)

The difference threshold of double-flashes was estimated by means of multiple regression analysis from
components of single-visual evoked potentials and stimulus intensity. Double and single flashes were presented to
six subjects. SOA values of a double-flash was changed from 50ms to 110ms in 5 ms steps. Subjects were required to
report the stimulus as a double or single presentation. VEPs were recorded at the occipital area (Oz). The results
revealed adequate correlation between double-flash threshold and the latencies of two negative peaks (C2 and C4)
of a single-VEP and suggest that the threshold is properly estimated from a linear equation of the stimulus intensity

and the latency of both C2 and C4.
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Table 1 SOAs at different percent of correct descriminations.
__ Double flash threshold is SOA at 50% correct.
5 %W 50% 70%
HEE (fE—L) 12 3 12 3 12 3
#ERF YK 60.0-  70.0 69.5 87.5 85.0 90.0 ms
MR  60.0 75.0 72.9 77.5 75.0 80.0
SH 65.0 85.0 71.5 100.0 75.0 105.0
OK 75.0 75.0 82.3 92.3 85.0 95.0
KS  75.0 80.0 82.6 98.5 85.0 100.0
TN 90.0 95.0 94.0 96.4 100.0 100.0
T 70.8 80.0 78.8 92.0 84.2 95.0 ms
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Table 2 Correlation matrix of the SOAs of descriminations.
I 12ft—L 3t—L
5% 50% 70% 5% 50% 0%
5%  1.000
12ft—=L 50% 0.982%% 1.000
70% 0.855 % 0.844 % 1.000

5% 0.772 0.713 0.548 1.000
3ft—L 50% 0.556 0.412 0.339 0.588 1.000
70% 0.531 0.378 0.305 0.625 0.992%%  1.000

*p< 05, *%p< .01

HEEZMNE LN/ (Cl-t=2.86,df=4,p<.05; C2

AY 12ftL SUB.SHE sfeL t=2.15, df=5, p<.05;C5--t=2.51, df=5, p
<.05). —%, ¥—/sM&EMIE C2-C3-C3-C4T

AV EHLIE O J7 455 % K TH ISR & Ao 127,

A C1-C2 - CA-C5TWREIIR s Wih o7 (Fig 2).

EAN TIMGREE & VEP OBIHRICBWT, 2R T T

WA Z ORISR ATRE ORI & L b i S, i

DOEMBRLND Z EPBEOETLHRSINT
W% (Connolly & Gruzelier, 1982 ; Donchin & Lind-
sley, 1965 ; Vaughan, Costa & Gilden, 1966). AHf
BTHLNLTFT—FbINOLOBEE-HTHLD
f?) 2 7.

DL, BRI 4 S VEP GHSER I LD
BRSO - IRIFXRL D500, MAN - AT
B CTHEAERIE—ET, SRS OIRIE - HREICE
LR SN o7z, £2C, HESRMIMNIZEHRST

e ——

yAY
ad
_ 64
SpV = * p<0.05
=
s =T
Fig. 1 Averaged VEPs to single light flash. 5 4

Cl, C2, C3: positive components. C2, C4:
negative components. Trial numbers are de-
picted at left side. Average: N=50.
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Fig. 3 Averaged VEP of all trials in each subject.
A: positive component. W: negative compo-
nent. Average: N=650.
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Table 3 Averaged latencies of components of VEP,
Cl, C3, C5: positive component. C2, C4: negative component.
FHIE 12(t—L
VEPHST Cl1 cz  cs3 C4 C5
WERF YK 51.5 (2.54) 66.3 (2.24) 117.3 (2.56) 148.9 (3.13) 218.5 (2.78)
MR 54.5 (3.56) 66.6 (2.37) 119.7 (1.48) 172.2 (1.48) 216.6 (3.52)
SH 52.5 (1.52) 68.8 (3.20) 107.5 (1.72) 151.0 (2.26) 205.0 (3.61
OK 72.5 (1.84) 116.8 (1.88) 170.4 (3.31) 207.4 (2.77)
KS  50.7 (1.30) 73.1 (2.47) 127.0 (1.41) 185.3 (4.36) 218.4 (2.50)
TN 76.8 (2.43) 93.4 (4.36) 126.4 (1.92) 174.4 (2.21) 209.2 (2.84)
T8 57.2 (9.88) 73.5 (9.30) 119.1 (6.57) 167.0 (13.0) 212.5 (5.49)
W 3ft—L
VEPHS® Cl1 c2 . C3 c4_ cs5
WERY YK 54.4 (2.59) 68.6 (2.23) 102.6 (4.29) 153.9 (3.80) 228.7 (4.93)
MR 64.4 (1.91) 76.4 (2.94) 120.7 (2.31) 172.8 (4.11) 227.4 (5.68)
SH 60.4 (2.93) 76.8 (3.43) 112.2 (1.90) 163.6 (3.89) 209.9 (3.24)
oH 75.9 (3.73) 125.8 (2.63) 166.2 (2.10) 247.1 (3.11)
KS 53.5 (1.95) 77.2 (1.57) 132.9 (1.77) 170.7 (3.07) 236.4 (12.2)
TN 95.9 (2.91) 126.0 (2.60) 136.2 (3.88) 152.9 (1.52) 210.4 (2.60)
Ty 65.7 (15.6) 83.5 (19.2) 121.7 (11.6) 163.4 (7.64) 226.7 (13.3)
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Table 4 Correlation matrix between SOAs of different
descriminations and latencies of components.

hiil:3 12ft—L 3ft—L

Tl 5% 50% 70% 5% 50% 70%

W9 C1 0.829 0.843 0.813 0.813 0.123 0.162
c2 0.942%% 0.928%% 0.887% 0.877% 0.293 0.313
Cc3 0.585 0.690 0.665 0.608 0.302 0.253
C4 0.565 0.678 0.336 —0.327 —0.254 —0.287
C5 —0.361 —0.253 —0.056 —0.696 —0.264 —0.340

*p<.05 k% p<.01
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Fig. 4 Off-and on-responses and an impulse re-
sponse systhesized with both responses.
Solid line (C2-C4) : components examined
in this paper. Dotted line (C3-C5) : com-
ponents in Yoshida & Yoshida (1984).
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