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Event-related potential study on perceptual processing of inverted tooth image
Yukihiro Nomoto, Shinichiro Aoki, Mitsuhiro Ohta
Department of Oral Diagnostics Nihon University School of Dentistry at Matsudo

(Director: Prof. Takanori Ito)

This study compares the difference the information processing of “character” and “tooth” by
comparing 20 beginners(novice) who have acquired text book knowledge about tooth forms and 20
intermediate students(advance) who have also acquired empirical knowledge as well, using
event-related potentials(ERP).

The subjects were presented with a schematic diagram of “character” and “tooth” at a ratio of
2: 8 according to the oddball task, and were instructed to press the button only when the target
stimulus was presented. In the analysis, the ERP waveforms were averaged to obtain the averaged
waveform, and the principal component analysis was performed.

As aresult, in the information processing process of “character”, the ratio of the components
of “N2b”, “P3a”, and “P3b + SW composite” was the same for both advance and novices. In the
information processing process of “tooth”, the ratio of “P3a” and “P3b” was large for both, and the
same tendency was observed. However, the advance was divided into “N2b + MMN composite”,
“P3a”and“P3b”, and the difference in information processing process from the novices became
clear.

From the above, “character” task is processed in the same way, but in the “tooth” task,
advances who have acquired empirical knowledge seemed to recognize patterns early, and perform

efficient processing.
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Tablel RIGERRE., VAS, IEFRDLR

J I g i) VAS E&E
(ms) (%)
X FRE FE 137 63 96
(137) (22) (6)
kA 125 69 98
(144) (16) (5)
HiERE P& 805 62 96
(157) (22) (5)
hikE 805 61 97
(139) (26) )

n=20, Mean(SD), BZlit-B¥fE]. VASIEStudent’ s t test (n. s)
FEE[I x2 test (n. s)
21 BREIX. BEZLICEELPHRERMIC
DLW TDHITo1=,
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Table2 3% REBICHITSHERPOD G 73T (AFHFE)

B iy

s ER;}{%?%—;%\ EoER BTy BNERS B BRSSO ERS HoERS BNERS

0-30 0. 132 0. 039 0. 326 0. 208 0. 048 0.010 0. 541 0. 065
31-60 N100  0.183 0. 078 0. 048 0. 064 0. 438 -0.012 0. 397 0. 277
61-90 0. 004 0. 094 0.011 0. 032 0.615 -0.116 0.138 0. 320
91-120 ~0.010 0. 021 0. 030 ~0. 010 0. 484 ~0. 046 0. 425 0. 147
121-150 MMN 0. 201 0. 031 0. 005 0.313 0. 185 0. 203 0. 565 0.521
151-180 R 0. 11T 0. 170 0. 783 0. 157 0. 105 0. 017 U, 557
181-210 N2b 0.074 0. 249 0. 253 0. 852 0. 158 0. 400 0. 232 0.815
211-240 0,042 0. 396 0. 101 0. 691 0,233 0. 398 0. 541 0,527
941-270 0. 217 0.785 0. 058 0. 375 0. 204 0. 273 0.827 0. 310
971-300 0.215 0. 839 0. 145 0. 256 0.233 0. 398 0. 780 0. 298
301-330 0. 201 0.870 0. 164 0. 144 0. 143 0. 395 0. 863 0.134
331-360 P3a 0. 291 0.738 0. 258 0. 086 0. 168 0. 603 0.708 0. 022
361-390 0. 423 0. 665 0.519 0. 036 0. 223 0. 851 0. 384 0. 081
391-420 0. 392 0.511 0. 686 0. 041 0. 140 0.924 0. 183 0. 187
491-450 0. 362 0. 306 0. 832 0. 105 0. 238 0.878 0. 159 0. 223
451-480 0. 376 0. 207 0. 835 0. 228 0. 362 0. 825 0. 054 0. 05
481-510 0. 400 0. 256 0. 625 0. 338 0. 478 0.743 0. 088 0.018
511-540 P3b 0. 559 0. 225 0. 496 0. 328 0. 637 0. 598 0.274 0. 005
541-570 0.736 0. 256 0. 410 0. 097 0.707 0. 404 0. 427 0. 046
571-600 0.815 0. 310 0. 227 ~0. 079 0.818 0. 251 0. 368 0. 154
601-630 0. 898 0. 289 0. 141 0. 02 0. 856 0. 313 0. 258 0. 113
631-660 0.939 0. 188 0. 143 0. 066 0. 869 0. 268 0. 197 0. 193
661-690 S W 0.935 0. 140 0.135 0. 173 0.844 0. 358 0. 044 0. 215
691-720 0.938 0. 139 0. 141 0. 201 0. 851 0. 423 -0. 131 0. 033
791-750 0.902 0. 165 0. 146 0. 189 0.824 0. 356 -0. 112 0. 033
A 6. 94 4.18 3. 42 2. 62 6. 75 5.91 4. 66 2. 62
% R 27.77 16.73 13.70 10. 45 27.02 23. 63 18. 64 10. 47
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Tabled &) REBIZHITHERPO XS 2 (AFAEFE)

EE pi
I ERI;@? R e I I VN e T EoERsy  BoEs  moERS EERS
0-30 0. 340 0.211 0. 380 0. 400 0. 189 0. 200 -0. 018
31-60 N100 0.307 0.211 0. 537 0. 240 0. 586 0.231 0. 282
61-90 0. 080 0.073 0. 468 -0. 073 0. 356 -0. 029 0. 109
91-120 0. 060 =0. 079 0. 698 0.115 0. 044 0. 463 =0. 007
121-150 MMN 0. 052 0. 029 0. 654 0. 019 0.136 0.826 0. 386
151-180 0. 198 0. 087 0. 691 0. 033 0. 384 0.773 0. 082
181-210 N2b 0. 194 0.196 0. 894 0. 227 0. 187 0. 848 0. 089
211-240 0.162 0. 292 0. 865 0. 335 0.010 0. 838 0. 301
241-270 0. 469 0. 349 0.717 0. 465 0. 007 0.722 0. 286
271-300 0. 604 0. 386 0.513 0. 755 -0. 002 0. 396 0. 259
301-330 0.793 0. 290 0. 350 0. 885 -0. 008 0. 236 0. 224
331-360 P3a 0. 898 0. 205 0. 237 0.916 -0. 015 0.177 0. 150
361-390 0. 863 0. 383 0.173 0. 845 0. 202 0. 063 0. 227
391-420 0. 853 0.333 0.076 0. 891 0.225 0.077 0. 063
421-450 0.923 0.279 0. 147 0.836 0. 327 0.108 0.126
451-480 0. 308 0. 297 0. 187 0.713 0. 485 0.213 0.212
481-510 0.816 0. 380 0. 290 0. 631 0. 623 0. 208 0. 241
511-540 P3b 0.708 0. 569 0. 285 0. 481 0. 766 0. 207 0. 226
541-570 0.577 0.704 0.312 0. 358 0. 831 0.217 0.303
571-600 0. 428 0. 822 0. 294 0. 261 0. 789 0.184 0. 420
601-630 0. 322 0. 881 0. 251 0. 203 0. 648 0. 235 0.617
631-660 0. 292 0.913 0. 188 0.211 0.532 0. 184 0. 757
661-690 S W 0. 329 0.913 0.178 0. 245 0.431 0. 250 0.811
691-720 0.283 0.914 0. 051 0. 169 0. 357 0.312 0. 832
721-750 0. 284 0. 852 0. 002 0. 304 0. 334 0. 130 0. 801
[ A i 7.62 6. 70 5.12 6. 62 4.56 4.27 4.01
% 5.3 30. 47 26. 79 20. 50 26. 47 18. 24 17.10 16. 03
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