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Design of Phantom for evaluation of an Instrument for

Noninvasive Glucose Measurement

Z, &7

AYFE7Ied Moz &8

kjjeon@sait.samsung.co.kr

;<~]7q|7\ o]c pal=C =

hs

o

o o

o[o

scatterer7t & Aol A glucose oyt Ags o sjde F4 ¥ U ol AAVEHE WA
gk, o A 549 Aol F&ustnng A4 2¥EY W] 4% o ol A I a
AU Az AFEHL °]Zﬂ Aefet BYuith d=2v AF 9 Triglycerides(X &) gl wet
ZHebA Waae, 3 Bge Eol4o] glom Atgyzte Ay, R AR ot 34 AFAHLS 2
do. W 48 MES glucose BT ot At R E TEA sFoiM Atd MUt gle A
o HZFE dF ARE FAFo 2N, N2 HHIUEA AA g4 stedE B AEs o

=

A

Ao 8" 237 ]T‘E Foss-NIRSystems 6500(Foss NIRSystems, USA)S o] £3ld d4g A¥S
=3 Aol tissue phantom 1677¢] thall 400~2500 nm G GollA At QiAl ~HEgZHE effective
absorbance spectra® 2dth. AA AL Fululy] A3 AR FEE 4749 FE099, 1, 1.0],
L02%) ez 2Hsgom glucosed FEE A YA FEAM 450, 100, 200, 500 mg/dD S
2 s

lerZ2x  Tue  Partial Least Squares Regression(PLSR)2 A &sdcd o & 93ty
Pirouette2.06 (Infometrix) ™% EAEAN =z a3d& AMESHAT Ak azlts B3ty A
multiplicative scatter correction (MSC)E A &3t F 2 %9 3 Hol[(1550~1700nm) & (120
0~1300, 1550~1700nm)] th3f A&zte] HFEE dA3A & MEY o mdS o]t e AT
S A Z3E A9} scatterer?] WEE F AES e F59 Zzte 2dd disjA MSCE A&
5 7499 AgaA && A9 s EAsA

Atgtzte] 57t 271842 effective absorbance (= logl/Ir ; lo - incident intensity, Ir ~ G WHAHE
2ol intensity)7t @At & ASBALEI AF 2 0@ URE ZHo] FHex R JAdE U
©7] Wil effective pathlength 7} Zobad Al o] ibskubAl Hcoh glucose F=7F F7H8HdE 1600nm
Ao ELASsE Zstn, £% vfZ 9 intralipidel Wdt At SHEo] HaFgoZH A ATIt
28T} o] F FaE 2L Wion L5 AM2HEY effective absorbancesE W FEA|Z
. 1200 nmB F & glucosed] & FF9 B F4 Wast A e d9AuE T F7bo we
%7} Z718tE AL glucose induced scattering effect olth, ¥ 7le] wAG ol 3] scattererg ¥
A4 3 sampled) 23 modelz &3 AFE glucose BT intralipido]l 23] FS-=HAh ol
intralipid®] %7} A4 42 under estimation At & A& A7t AA 2 glucosed] =7 %
e Aoz =AU glucose F =9 Aol Atgtgniel 2y] wiojrt, o] A% MSCE &3
S FlA gl scatterer?] FXo] W3E F sampled] 9% model® cross-validation B#, F 72
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Ggdedd 5o o3 intralipidet Aol UJTh o) AL 2d A A7} glucose T HBAHS Els
ga ge vk =3 MSCE A& tda /MAEE dUstatt. ©elA tissue phantom modeling &
g wole AEae B2 E FAld nH3 Folok do. AVRAAEE FE Aol intralipide] FE
g nedx g BddMe n$ Fodin 1 RAdqME d2452 o A0S A5
Qo] AP S Tetslr] 98 Residual valued responseZ 39 € W glucose FEWstel e ¢}
of AaAdo] Qlolob gtk matA Fog AV gl AUt b urg st wEhA, Bgg gl
gt d&o] &AM glucose FFHA600nm )9 BIFFol (1200nm HE)S TFAF = Aol 7}
d FL 2do) "t

1l 294 W2 o &2 79} Residual valued] g #93%

z2q calibration prediction Residual value©l
optimal # of factors, SECV [SECV of SEP | & f2l& A=}

155071700 nm optimal # of factors: 3, 378.8mg/dl intralipid

scattererd Amodel, MSC H] A& [SECV= 259 mg/dl

155071700 nm optimal # of factors: 3, 123.1mg/dl glucose

scatterer d Amodel, MSC & & SEV= 99.4 mg/dl intralipid

155071700 nm optimal # of factors: 4, 101.4 mg/dl glucose

scatterer™® 3} model, MSC Bl A& |[SEV= 101.4 mg/dl

155071700 nm optimal # of factors: 4, 03.7 mg/dl glucose

scatterer’# 3} model MSC 2§ |SEV= 93.7 mg/dl

120071300nm and 155071700 nm, loptimal # of factors: 3, 409.7mg/dl intralipid

scattererd model MSC H] &8 [SEV= 24.8 mg/dl

120071300nm and 155071700 nm, |optimal # of factors: 2, 70.6mg/dl glucose

scattererd model MSC A -8 |SEV= 63.4 mg/dl intralipid

120071300nm and 155071700 nm, |optimal # of factors: 6, 47.4 mg/dl -

scatterer ¥ 3lmodel, MSC,H] & & ISEV= 47.4 mg/dl

120071300nm and 155071700 nm, |optimal # of factors: 2, 54.5 mg/dl -

scatterer ¥ 3tmodelMSC A& |SEV= 545 mg/dl
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