HEEEN B ERIBEYS IEES e
THE INSTITUTE OF ELECTRONICS, IEICE Technical Report
INFORMATION AND COMMUNICATION ENGINEERS

AR AT R 2 O TR BB O 1 e 3 D AT

#EA = OAE BN &R —%2 M =T =8 B
1 BRUR PR BErE e L/ 508 T163-8656  HUATHD SURL X AYS 7-3-1
2 YUK A PERANAIZERT T 153-8505 HUAUER H HIX B 4-6-1
3ERATO AFEMSIIET V7 a7 b, JST T332-0012 & ERJI 1 iAR 4-1-8

4 FURKFIIaB 2B o % — T 153-8904 HURHR H BIXEY; 4-6-1
E-mail:  1,4{yokota, kanzaki, takahashi}@brain.imi.i.u-tokyo.ac.jp, 2,3 aihara@sat.t.u-tokyo.ac.jp

bBOEL Ty MNOWREBEETNE LT, BAEa—T 4 7 ERHa—T 4 702 OO EMNG, A
fa Dt = — R DA & 22 7 REAE IS O BRI 2 1~ 7. AR ORI RSB RIS LT, RO Fh)
DR KEN DK (First Spike Latency; FSL) & FEABHEEICIER L, FISERHM S HFATMM O AE#E (Mutual
Information; MI) % EH5& L, & D53 % B BGRIRMEAEE (Characteristic Frequency Map; CF Map) ETall~7=. Zo
R, JEKBE XV EHRE L2 MIEA CREEECIZE A EEDLRWOITH L, FSL LV EHAE L7z MIT@E W CF fH
HWIEEREL 2D Z EBbnolz. 202 L%, MRISEORBE M A AW FHEE S = —F « > 7 & CFMap
DRNE RGN DD Z L 2R T 5.

X—U—F FAkEa—T 7, WEa—T 47, FEECERIERE, SR

Analysis of auditory cortical representation with mutual information

Ryo Yokota, Hidekazu Kose®, Kazuyuki Aihara?®, Ryohei Kanzaki®, Hirokazu Takahashi*
1 Graduate school of information science and technology, The University of Tokyo 7-3-1 Hongo, Bunkyo-ku, Tokyo,

163-8656 Japan
2 Institute of Industrial Science, the University of Tokyo  4-6-1 Komaba, Meguro-ku, Tokyo, 153-8505 Japan

3 Aihara Complexity Modeling Project, ERATO, JST 4-1-8 Honcho, Kawaguchi-shi, Saitama, 332-0012 Japan

4 Research Center for Advanced Science and Technology, The University of Tokyo 4-6-1 Komaba, Meguro-ku, Tokyo,
153-8904 Japan
E-mail: 1,4{yokota, kanzaki, takahashi}@brain.imi.i.u-tokyo.ac.jp, 2,3 aihara@sat.t.u-tokyo.ac.jp,

Abstract We investigated in the rat auditory cortex how each neuron differentially employs the rate coding and temporal
spike coding with respect to the space code, i.e., the functional organization. For the first spike latency (FSL) and firing rate
(FR), we measured mutual information (MI) against test stimuli, and investigated the distribution of each MI with respect to
the tonotopic organization in the auditory cortex. The FSL MI was significantly higher in the high-frequency area than in the
low-frequency area, while FR MI did not vary across the frequency axis in the auditory cortex. This result suggests that the
temporal spike coding takes advantage of the tonotopic representation to encode the acoustic stimulus information.
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Fig.1 Identification of CF nearby the point of measurement.
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