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Non-Invasive Measurement of Blood Glucose by Near-Infrared Spectroscopy and

Multivariate Analysis

Yukihiro OzZAKI and Shigeaki MORITA

Recently, studies on non-invasive measurements of blood glucose have become active. Because of
the development of spectrometers and detectors, it has become possible to measure iz vivo high
quality near-infrared (NIR) spectra of human skin. One must use multivariate analysis methods
to develop calibration models for predicting blood glucose concentration from the obtained
spectra. In this article, we first outline importance of multivariate analysis and the relation
between spectra and multivariate analysis. Then, we report the calibration models for blood
glucose concentration built by partial least squares (PLS) regression combined with new
wavelength selection methods proposed recently by our group.

Key words: near-infrared spectroscopy, blood glucose, partial least squares (PLS), non-invasive

measurement, multivariate analysis

KRS TR, FFEETHELE N DFEE DRI AR
NV s MEE 2 FHIT 2 DI, SEEBITEN L EER
DD THERT 5.

1. BHESEERTY HDLEDL

B 1 ORHRIZIHREE CHIE U 7z EFE DIEARIF A <=2 b v
TH22, ZORWIX, BROTDITHRD VI —ZA DA
R7 MV (FER) bRLTH S, invivo THIE L 7z ZED
AT NIVIFKDARTZ " NVIZEhO TELBTBY, *
W oEE, MEECET 215H%%2E2 2 LI TAETDH
%, BEOD XS REMREBROTRIIARY M VEIENRT 2
BE, REL DT T3I>OMEREH B, 121 K] £w»
SHENEDFEETH 5, KON FEVpIZH#T 5
DHREEZME L k5, 2 FEHOREIL, ERIAZ b
NVTREL OES, BEEVERZDVED -, SELGN
DL B2V T ETHS, B3 ORER, ERHEBRA
TRIXOSEHEOMETH 2. 20D &5 ZMEDE
T A BT IR IS D,
IMFEEOMEE 7 MR 2 I 515 S EBETE
X, PLS (partial least squares) EEOHTHEE LiE s b
DThH?, ZOHEE, mb—BEELERENETD S
FRASERSTEE S S WCHRBEI R LDTH DY,

2. FLUWLWRRS FILEEIER

ST, M1DESBARZ MVESEREN 2 EHAT 2
5, BT LTBANEBHER I L03bh 5, ThiE, A
7 PVEEBOZERTH S, R LIRS NEET T2
BIZHWS XD, —BICIZFREDOERZRAIIZS M &
W, B, EE O IR EEEEEEICE L T, moving window
partial least squares regression (MWPLSR) #%,
changeable size moving window partial least squares
(CSMWPLS) #%, searching combination moving win-
dow partial least squares (SCMWPLS) %% £\»3 3D
DAERBREL, ChoREBCBERT2b0TH S,
ZOHT, mOLEMRLL2Z200 MWPLSRETH 5.
2.1 MWPLSR i

MWPLSR DO HRIE, <7z PLSET V2T
% 72 OICH 2 73 (G2 & i (informative region) %3
T Zswns (K2)Y, 2Dz MWPLSR (5T,
IHEOT = KA Y v SIRED, ((+h-1)FHDT —
FRAVITRT 274 Ny (X)) 2RETS (hiZ
V4 Y RYDREZ)Y, U4 Y FVIEARY bV ORTEER
BEI., AR PNVEBICE n—ht+ 1l (n X T —F R
AYNDE) OV RTURDY, ThELDOV 4 FY

BTG A R TEMFREMEERR, EFRNREE=2 ) V7Y AT AW v ¥ — (T669-1337 ZHAIFE 2-1)

E-mail: ozaki@ksc.kwansei.ac.jp

404 (26)

7\_E_

e



1.0 = —— Glucose
----8kin
8
§ 08|
2
o 0.6}
2 0.6
k-]
8
= 04
£
[
Z 02t

1300 1400 1500 1800 1700 1800
Wavelength (nm)

1 FERETHE L 72 K OMRALER S 2 <7 b v o8
ROZ N A= ZADEFIMEBES A =2 v v (SCER2 £ D).

FbEDARY MV X OESIHEBIHHIET 2, BOBDOD
HABRIC LT, WELXBORE 1 » 5k ETELT
PLS E7 )V AMEEL, BEO M (sums of squared
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SREE 1212~1889 7 0.8936 20.1977
MWPLSR 1228~1323 6 0.8519 24.2398
MWPLSR 1574~1736 4 0.9091 18.3642
MWPLSR 1739~1800 4 0.8302 24.8947
MWPLSR 1228~1323, 6 0.8840 20.9073
1574~1736,
1739~1800
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