
Accepted Manuscript

Wavelength selection for portable noninvasive blood component
measurement system based on spectral difference coefficient and
dynamic spectrum

Ximeng Feng, Gang Li, Haixia Yu, Shaohui Wang, Xiaoqing Yi,
Ling Lin

PII: S1386-1425(17)30870-3
DOI: doi:10.1016/j.saa.2017.10.063
Reference: SAA 15569

To appear in:
Spectrochimica Acta Part A: Molecular and Biomolecular
Spectroscopy

Received date: 3 July 2017
Revised date: 21 October 2017
Accepted
date:

25 October 2017

Please cite this article as: Ximeng Feng, Gang Li, Haixia Yu, Shaohui Wang, Xiaoqing Yi,
Ling Lin , Wavelength selection for portable noninvasive blood component measurement
system based on spectral difference coefficient and dynamic spectrum. The address for
the corresponding author was captured as affiliation for all authors. Please check if
appropriate. Saa(2017), doi:10.1016/j.saa.2017.10.063

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.saa.2017.10.063
https://doi.org/10.1016/j.saa.2017.10.063


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

SPECTROCHIMICA ACTA PART A-MOLECULAR AND BIOMOLECULAR SPECTROSCOPY 

 1 

Wavelength Selection for Portable Noninvasive Blood Component Measurement System 

Based on Spectral Difference Coefficient and Dynamic Spectrum 

 

Ximeng Fengab, Gang Liab, Haixia Yu,ab Shaohui Wang,c Xiaoqing Yiab and Ling Lin*ab 

 

a. State Key Laboratory of Precision Measurement Technology and Instruments, Tianjin University, 

Tianjin 300072, China. E-mail: linling@tju.edu.cn 

b. Tianjin Key Laboratory of Biomedical Detecting Techniques & Instruments, Tianjin University, 

Tianjin 300072, China 

c. Jinan Central Hospital Affiliated to Shandong University , JiNan, 250013 China 

(corresponding author: Ling Lin, email: linling@tju.edu.cn) 

 

ABSTRACT 

Noninvasive blood component analysis by spectroscopy has been a hotspot in biomedical engineering 

in recent years. Dynamic spectrum provides an excellent idea for noninvasive blood component 

measurement, but studies have been limited to the application of broadband light sources and high-

resolution spectroscopy instruments. In order to remove redundant information, a more effective 

wavelength selection method has been presented in this paper. In contrast to many common wavelength 

selection methods, this method is based on sensing mechanism which has a clear mechanism and can 

effectively avoid the noise from acquisition system. The spectral difference coefficient was theoretically 

proved to have a guiding significance for wavelength selection. After theoretical analysis, the multi-

band spectral difference coefficient-wavelength selection method combining with the dynamic 

spectrum was proposed. An experimental analysis based on clinical trial data from 200 volunteers has 

been conducted to illustrate the effectiveness of this method. The extreme learning machine was used 

to develop the calibration models between the dynamic spectrum data and hemoglobin concentration. 

The experiment result shows that the prediction precision of hemoglobin concentration using multi-

band spectral difference coefficient-wavelength selection method is higher compared with other 

methods. 
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