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In a previous research, Wiener estimation based method was applied to estimate transmittance
spectra of fungi from fungal optical micrograph taken by multiband camera. Transparency
samples used to obtain Wiener estimation matrix, however, sometimes become incomplete due to
the overflow of limited dynamic range of CCD camera. This leads to the decreased accuracy in
the estimation of transmittance spectra for the pixels with high pixel value of multiband image.
In this paper we propose to increase the accuracy of estimation by correcting the pixel values of
the incomplete samples using EM algorithm. The effectiveness of the proposed method is shown

through computer simulation.
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Fig. 1. Schematic diagram of fungal pixel value distribu-
tion and dynamic range.
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Fig. 2. Schematic diagram of proposed method to estimate the transmittance spectra of fungi.
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Fig. 3. Schematic diagram of incomplete sample.
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Table 1. An example of pixel value of incomplete sample
at upper limit value 220.

Broadband filter
BP42 BP45 BP53

BP60 SC64

Ideal value 79 127 126
Recorded value 79 127 126
Estimated value 79 127 126

151 96
151 96
151 96

 [HENLERE] L, REREEY I rEy 3
2V —btLTC, EM7ATY XA & BHEETOEREE
FIEZTTV, REIC, MIESNCEEHED S Wiener #EE
T EH L CERAEY > IV OSNERELHE L
Tz, RUVFNYRERECBI 3 FEIZ6 LRREL .
ZNXEEMSYERTCRIE L 72 B (Trichoderma J&''Y)
DIINFEREE FRAMTILIcE 25, B6ERFETT
BHEFG5EH 99.99% CE L/ 2 E 2Rl LT3,
HRE v, IRRNC L VERT LI LN TE S,

y;,;=F"ESe;, i=1, -+, 36, j=1, -6 (7)
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FREZBEZ 2ERMERZTNTCL—N—T70—AaREh
LRECESZ 515, LRER 220 &£ LIGEOH%
Table 1 &R T, BIRLIET =%, HBV>FNVD 68
YIFEZEMBTHY, BP55 7 4 VY —TOEZE (K&
) BRIEONRE R S, [BHERNZEFEME (Ideal val-
ue) | X232 ThHBHS, LREHN20THL1-OTRY >~
Fn ek, 220 (Recorded value) WE&#iz 55,
¥l, COEBUTTHRNATSZIEM 7 VT XA %2H
WieHEE R & D 227.05 (Estimated value) & HESE &
ns,
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Fig. 4. Pixel value estimation using method 1.
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Fig. 5. Pixel value estimation using method 2.
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Fig. 6. Pixel value estimation using method 3.
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Fig. 7. RMSE between estimated pixel value and ideal

value.

Table 2. RMSE between estimated transmittance spectra
and measured at upper limit value 200. Case 1: Using color
transparencies including upper limit, Case 2: Not using
color transparencies including corrected pixel value, Case
3: Using color transparencies including corrected pixel
value.

Case 1 Case 2 Case 3
0.147 0.089 0.073

_ /1 oz
RMSE = NiJ;M (Yii— 9i7) (10)
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ZHEFEME] £ D RMSE 05413 LRE) ®%J. Fig.7
o, HERTTI 2 L&D IFIFEMIT{E v RMSE 2315
S5h, HEEDENBENT VDL EBbhs, L IHEE
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ERMEIL v, (=1, =, 36 TRT ZEDTES, 0E, v,
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L, HEEEEMEIZ L, i=1,2,3 LR B, RIZPEEEE
OHEEXRIE, Fig. 112RT & 5 1< ERRME T W HEER{E %
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Fig. 8. Comparison between estimated and measured
transmittance spectra. Example of upper limit value 200
was assumed.
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H 5y E#@FE (Measured) WEBL TV B I b
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53 et T B R HS,
f(x]10)=f (x|t (x) £ (t(x)]0)
LAMRENDB I ETH B,
f(x|0) BNIEERLIEBSMETH 25E, EM7 ATV XA
DITFD &S gt ts 5.
TR ISR D &, +OEHE t(x) OHARFE
E (t(x)|8) =2log a(8)/20 (12)
rinh, —H, yns5zoh E0RET — 5 OB EREK
1.(0)=log f (x|0) OEFFMEI, X 1) &,
E(.(0)]y, 6°) =log b(x)+07t9—loga(8) (13)
ks, 2L
tO=FE (t(x)|y, 6°)
LBV, 22T 69 s BHOKBLERDIDHEMTD 5.
M 27 v 7TIRR(13) ZHEAET2 0 2RD 2701 0 THS
LTOEBWT, QIlDOWTR 2D, Tibb
SE (1.(0) |y, 6°)/26=t9—02loga(8)/20=0 (14)
zztih12) 2RATZE, K04 &
E(t(x)|0)=t® (15)
LEXEES, ThbbMATy7RA0AS) & O ICOWTHESL
ZLEAETHS.
DErzrsl, FAILERAFECHLTERAT vy 7L
MATY7IRRDLS kB,
EAF5 v 7 X COTHHETR t(x) %
t9=E (t(x)|y, 6°)
WX DHEET .
MATv 7!
E(t(x)]|0)=t9
DfREs3 0 ZRKD 5D 55,

689 (41)





