EBRFEEFHICE F8 (LB

%425 1993

ll

~ v BV TEENRE L AR BN RRE
iz B % EEREER

BEAEA - AR
(19934 9 A10E2H)

Event-related potentials in varied-and consistent-mapping visual search

Makoto Miyatani and Toshiyuki Akai

This study investigated the effects of display load (number of positions to be processed) on
event-related potentials (ERPs) during visual search in different mapping conditions. ERPs were
recorded from nine adult subjects, who were required to respond if stimuli, which consisted of a
horizontal array of five different characters, contained target numbers (consistent-mapping, CM) or
target alphabets (varied-mapping, VM). In VM conditions, P300 latency increased and P300 ampli-
tude reduced with increasing display load. Larger display load also resulted in enlargement of
search-related negativity. But in contrast, in CM conditions, display load did not affect P300s, nor
increase search-related negativity over the whole scalp. The sequential changes of topography of
search-related negativity in VM conditions suggests that this negativity may contain three deflec-
tions which differed in topography and the time course. A tentative linkage was suggested between
the psychological processes involved in the visual search and these deflections as well as the
fronto-central N310 and the occipital N190, which were affected by display load both in VM and CM
search tasks.
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Table 1
Performance data as a function of task and display load
(+SDs)

Task Load Reaction time (ms) Miss (%) False alarm (%)

P1 417.0+42.9 0.4+0.9 0.0£0.0
C,M, P2 436.2449.7 0.4%0.9 0.2+0.4

Training

P5 446.2+43.0 0.1£0.4 0.5%£0.5

P1 427.7+42.3 - 0.8+1.4 0.2+0.3
CM P2 441.1£51.4 1.0£1.7 0.5+0.9

P5 451.1+46.9 1.7£3.3 0.3%£0.3

P1 481.84+49.9 1.4%£2.4 0.2£0.3
VM P2 547.2+71.6 4.91+6.6 0.3£0.4

P5 627.1+79.5 13.8+9.8 0.9£0.5



Table 2

The amplitude and latency of P300s for target at Pz
as a function of task and display load

(£SDs)

Task Load Amplitude (V) Latency (ms)

P1 21.1£5.3 494.4x+ 64.8
CM P2 19.1£5.0 507.8+ 75.1
P5 19.8%£5.0 523.3% 56.4
P1 19.9%£5.9 522.2% 56.1
VM P2 16.7£5.2 634.4£110.8
P5 12.3+5.0 666.7+ 96.4
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Figure 1. Grand-average target ERPs at Pz in
consistent- (CM, left panel) and varied-mapping
(VM, right panel) visual search, superimposed
for three display load conditions.
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Figure 2. Grand-average nontarget ERPs in
varied-mapping visual search, superimposed
for three display load conditions. Vertical
EOGs were also depicted.
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Figure 3. Grand-average nontarget ERPs in
consistent-mapping visual search, super-
imposed for three display load conditions.
Vertical EOGs were also depicted.
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Figure 4. The difference waves obtaind by
subtracting ERPs for the lowest display load
(P1) condition from those for the middle (P2,
thick lines) and highest (P5, thin lines) load
conditions in varied-mapping visual search.
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Figure 5. Scalp distribution of the P5-P1 difference
waves in varied-mapping visual search. Mean
-amplitude of each electrode site in the latency
range of 320-360ms (solid lines), and 440-480ms
(dotted lines) was divided by the square root of
the sum of squares of 10 measured amplitudes.
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Figure 6. Effects of stimulus category (target ver-
sus nontarget) on ERPs at Cz (left panel) and
Oz (right panel). Each ERP was averaged
across three display load conditions.
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