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Experimental approaches to neural representation formats

Hiroshi Ishikane

Abstract : Sensory neurons produce action potentials depending on the stimulus intensity. Based on this fact,

Adrian proposed that the sensory information is encoded by the time-varying firing rate of neurons. Since

then, the firing rate has been measured in order to describe the properties of individual neurons. However, re-

cent studies revealed that information might be represented not only by the firing rate, but also by temporally

correlated spike discharges among neurons. In this article, the history of studies on neural assembly hypothe-

ses and related problems are reviewed. Then, recent developments in experimental approaches to neural rep-

resentation formats are summarized.
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ThHEMMDO =2 -0 Y IZERERET 5, $72, o=
2—O YD ANBHoTH, ANA 7 2FAE LRV
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5 OIEENEMELEFICE T 5 (Hartline, 1938). Hartline
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TERINMAL, MR oERICKE CHBIL
720 2 LT, 5B OmOERNLTHL L CRBEEEMT
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L, 20X EREBICOVTI, MEoR ) o
BAT —VOBBENEE L > TL b, AHMHHRERHR
THBC, HAEAMAREDED = 2 —0 Y HREIEEIZ AN
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T b b, 72720, KX T, =2—o
VEMNPEWICT CHVER A — 7= THEE D - TR
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WCEoTwbw s [FEU2I1F#E (binding problem) ]
Ao a—u ORI E D FRIND 5 LT HIK
AR X 1172 (von der Malsburg, 1981) .60 2 X, #
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BEIZ L > TRRTEOEHRIREEING, T4bb, HE
DEFHRIC T L1, REIFIIS D izn — b CRLBEDS
HEDOOLN TV, MT B & VA FIZIE, TRENHEFA
VZHFAES 2 W AR 0B J5 [ 1E R & B O IR b L
TWAhoa—aUPEELTWSE, W, HORi2#kE
DR=NVEFOCDOR— NV EDPHY 5 LT 5, RODKR—
VIEPSEN, HEOR—VIPENSAE~NER L2 &
T5E, MTHOLEE) HAERME= 2 — 1 > L4 EE)
FER M= 22— v EANER T 5, £72, V4TI
AREI L CRIRWIINE T 5 =2 —1 L HFEIIH L
TEIRICIEAT 22 —0 v EPEHT L, 2 CH
FhOlE, MTHO= 2 — 10 3RO LT
RIS {, VABO = 2 — 10 Y I3EE R IED
BT U COBIREED R W2 L Th B, 16> T, HORH
DFED R — )V & FHO R — VA FZ8ET 2RI B W
T, DPUONBENEFNDODBEDOR—NHPEL HI(TEF) L
TWEDOP RN THKEGT 2I12H720), MTHOZR
Zhed L 3G ER S IAER = 2 — 10 > OiFE)I &
S TEHSIN TV LEEERICH LT, V4 5] TaER
P2 -0 Lo TRIASIN TS REERE b
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-0 roiEEE RO T Mo &7 2 LA’
TE20h e ] H RS THE] Th s,
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IZEDWI2bDTIE o7z LA L, 1980427 -
T, Za—0rOinE) 2 BEFERRRT 5 2 LA RIS
7 A &, Hebb AR EE% von der Malsburg ? K & 735 B
MICHRGE S B X 9 127 o 72, Singer DL IV — 7
X, FIOVIHPSEH - 2 — 0y OFEREET-
72 (Gray, Konig, Engel, & Singer, 1989), % 2 ®V
1 IS OFI L GRIRM Ao = 2 —a 28
FFIET Do S I AEREDO LB T 2 ZEHOELR D
BNV ODZa -0y LEERET T2, FNEN
DR % FNENICTH NGRS T 5 2 KOS &
STHIBMLAZEZ A, ZNEFNOZ2—10 Y SEWEE
THNKL7zo F72, ZOO5Z LY [F UEEy Tl
BLTYH, BIOFMEEFL L) RHEETRAPEESH
2o EHIZ, HE L I ROWBIZE > TENENDOZ
BFEZR L7228 25, ZOLEMTD FABEOTRKEED
@BigE N7z, PSTH OEMTHIRTIZ, ZO=2D%KHT
RELBEBEBVWIBIEEIN G o7z, E2AD, flgkL2
DO 12— YDA 7 FNIDOWCTHIEAH (cross—
correlogram) W L7z 2 A, #MEE L2 1ARKDHS
Lo TENENOZHEG LRI L 7252 BnT, 1
~2 I M OREHEKETHEIIZFEAL TWD Z Eh5ro
72o F72, ORI IV T LI R LE
ELTWAZ 9ol TOEREENLS, =2—
O BRI R A K E AT S LIk - T, HEN
DFT Ty FOERFENSRIAIN) A LIIREN
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Thbh, T THRIHESLZDORMEE % PSTH T
W3 2D EI T H o 7= WFERHF B IO K & Sl %
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1 & iRl Lo [HRRMR] 2HL2ICL72bIFT
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720, R¥al—Yara—F1 yZIREICOVWT, K
MR B 2 x4 & L CIRRBR D L~V CHERE 2B 9E &
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