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ARSI O YRR NS H DIEMBER &, 2R ED XD etFlAEREL
TWANZERTS. NTOREMEENICIE o0 X EARBHRGERKRAH 5. Znb
DR IL lamina (26 5 L1 A & L2 MIl@HhAE 5720 L1 &R - L2 R EFHEND. Zh
D O DR TR S D ME T E X RTINS E T 2 #iIla T % lobula prate
tangential cells (LPTCs) CHEA S LD, S B, BIENRINT 247 (ON #lFK) & BIEEA
W3 2 H (OFF i) 2SIEZ ICHR S 2 BRI (ON-ON, ON-OFF, OFF-ON, OFF-
OFF @ 4 ff)) Z MW FBRICESE, BRERISERES ED X 5 RIEFEIEET 20O
TORFN DD, —DI%, LI fFRHIT ON-ON HIlIC L 515 5% s L, L2 # ¥ (X OFF-OFF H#
BIZEDEFEBETDHEVIRETH D, ZIUTKHET D E T Vi Two-detector 2D)E 7 /L
ThHDH. bH—olE, L1FEEKIT ON-ON, OFF-ON, OFF-OFF #liiz X 215 5 & fmiE L, L2#&%
}%1X ON-ON, ON-OFF, OFF-OFF flI{iZ X 2EH & 5ETH LWV TH L. Tkt
9% €7 /LT Six-detector (6D)ET /L Th 5. AWML N ORI T HEEROT NG, H2
B IBECTRT OOFIET, LV ZYRHaRIRT 5.

%5 2 % ClE Lobula Plate Tangential Cell IEFEN I T — X IZHES BT /VRIREZTT 9. L1
& L2 BRI O % Eichner 513 2D €7 /L' C, Clark 513 6D €7 /L CaifHL7=. =L
T, DIEETNANDNRT A—R LT = ~OWEEEEZNENOER CTHAE L. MZ T,
Joesch HIZET IWVINE L IEENISE & DEEN—F) S, 2D T /VOIREN L EfECT —
ZEFELTWDSE LT, LA L, IHOEITHERICIIMES RS 5. TG FEEZ H
WTEEBMIZ2D ET /L E 6D ET NEI LIFINR2 N2 EThb. FH2ETIINT A—X
PRAR & ZRFERGEIZ XV BT VOPALREN 28 L, EOREAE = HREREOHHRFIAL LV
I<HRETE TV EERMICHRIET 5.

ARETHT 27 — 2 BURRHMEH S - RERIBITERICZE L, 22D, £D /A X%
ML=zt D THD. 4D EFT /L, 6D ET /L, 2D EFT/NDTFT —FITx L THRIER /T A—4
7y R —F TERETDH. HEETLICONT, HENRTA—FZTOYIalb—a ViR E
JEEENSE T — X & D) 2 Feiiz: (Mean Square Error, MSE) Z8tH L, ET7 /L OT — i
BEOREELTDH. M2 T, T VOPILEESZ R 5 7= DI EREHEE W 5.

FERE LT, Wi/ T A—HF, WK/ T A —Z ZHOTZRO{FET VOIRER], L
TR EZ T . FET VOPALRRED K/NBER & GG E L2/, 2D 7 L OPLbA
ZIMMOET VLY bAEEITNS ol




Hwmame LT, 4D ET /L E 6D BT NDEE/NT A —X X LPTC OF — X InHHAEE Sz
23, LPTC ORI~ LW L 2Rt LEN- T, 2D 7 /2 XET 2R 2157,

H 3 ETITABIER , A XZx$ 57 VINEOMERBMENT 24T 5 . tHEIME) e 7 L0
HOENE OFF S LMERE (coding ability), DF ¥, A TR R S5 MIZEIN TV D O ) IERES
FHIANZENNTW D D0 EFRRIT HMREE 7 ARG OB U CHET 5 2 &L 23T T
%. BEIZ HR E 7 /VOIEKERRC A€ ) A RT3 28BN AN ST g, Lo
L, 2D EF/LD X 5 IR 2 & A T2 T T L OISE ORI IS Sh TR 57,
BHEY I 2 b—ra VIR AWM O ThN TS, AT, ZHbOEITHFEIXEEED
REL L CEICRBSEZEHA L TCND., BIXREAET VOEIZF 54 (motion encoder) &
L COMEBMEEZFHET 272 DICITET VOISEDORL 2RO I LERHS. LirL, HE
B X RN DISE DD L XX T T 556, MIKE—A L MRV E I LERHDH. FrZ
2D BT NV OINEFNT I IER SR IED R W EREROERE—A L FERO WO LERH D
TR TH 5.

ARETIXABER A XTI EOFE & pBEBFNCEN L, T VOB 558
ELCOMREFAMT 5. KR, 2D BT /VOEFIGE D) & 52 BT 2 BRICIX %
MENTZHAER ) A ADOERF 2 L7 MWD, ZRICEVAETHRETH 72 2D E
TV DISERRIT 2 ATREIC L7z, B Ui O EME S I3y T 2 v —3v 3 U THRGEET 5.
ETAMRROREL LT, @b EICkT 255 DEIA (signal-to-fluctuation-noise ratio, SFNR)
AT 5.

FERE LT, BEFAIE DS H LIc ARSI 2 Y 70X T A — 4 TliL 2D E7 /L ®D SFNR A3
HRETZTNLDLDO LR URE CThH o7z, FREC, 2\ THELIZ/T A—X TE2D ET/V
D SFNR S HR ET LD HD LY H @7z,

TODOFIETHONTRERITE I 2D TNV EFFT 5. £ LT 2D E7 /LIL ON-ON #%
#% « OFF-OFF R DA ZFFOET N TH LD, AFROFERIT T O#) X TR O #
FBL)Y ON-ON #%% + OFF-OFF fRE DA CHERL SV D & DG A XFFT 5. AL Z DR
A ATIGE L IX B2 D —ODBLEN S XFFT 5.
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The motion detection mechanism of animals, especially insects, has been attracted attention
of many researchers. Several quantitative models of motion-sensitive neurons in fly's early
visual system called lobula plate tangential cells (LPTCs) have been proposed: the four-
detector (4D), the two-detector (2D) and six-detector (6D) models. These models correspond
to the different hypotheses about information representation in fly motion visual pathways.
The purpose of this study is to select the more plausible hypothesis by comparing the motion
detectors performed by the two following ways.

Firstly, this study selects the most suitable model from the above three models by fitting
electrophysiological data of LPTCs in responses to motion stimuli. The selection is
performed using the data acquired in more various stimulation conditions than the previous
works, and possibility of overfitting in parameter estimation can be reduced comparing to the
previous works. This study calculates generalization errors of the models by cross-validation
method. The results show that the 2D model has been selected by cross-validation.

Secondly, this study mathematically verifies model abilities as motion encoder to analyze
stationary responses of the 2D model and the Hassenstein-Reichardt model (HR model) to
white Gaussian noise. The signal-to-fluctuation-noise ratio is used as a measure of motion
encoding abilities of the models. This study calculates higher-order cumulants of a rectified
Gaussian distribution to analyze the stationary responses of the 2D model. The results show
that the 2D model can be selected because the 2D model has almost the same encoding ability
and lower implementation cost compared with the HR model.

These results have supported the hypothesis behind the 2D model. The hypothesis has
suggested that the information representation in fly motion vision pathways includes only the
two pathways, the ON-ON and OFF-OFF pathways, to detect motion.
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