
您是第6195565位访问者  

主办单位：中国农业工程学会 单位地址：北京朝阳区麦子店街41号 

服务热线：010－65929451 传真：010－65929451 邮编：100125 Email：tcsae@tcsae.org 
本系统由北京勤云科技发展有限公司设计 

首页  中文首页  政策法规  学会概况  学会动态  学会出版物  学术交流  行业信息  科普之窗  表彰奖励  专家库  咨询服务  会议论坛   

                  首页 | 简介 | 作者 | 编者 | 读者 | Ei(光盘版)收录本刊数据 | 网络预印版 | 点击排行前100篇 

介邓飞,谢丽娟,饶秀勤,应义斌.近红外光谱变量筛选提高西瓜糖度预测模型精度[J].农业工程学报,2013,29(12):264-270

近红外光谱变量筛选提高西瓜糖度预测模型精度

Improving accuracy of prediction model for soluble solids content of watermelon by variable selection based on near-infrared spectroscopy
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中文摘要:

      水果的内部品质是水果分级、保鲜及存储的一项重要指标，利用近红外光谱技术对西瓜内部品质进行快速无损检测研究有着非常重要的意义。为了研究变量筛选方法对
西瓜糖度预测模型精度的影响，该文以麒麟瓜为研究对象，利用近红外漫透射光谱技术对麒麟瓜可溶性固形物含量（SSC）进行检测，采用偏最小二乘回归（PLSR），多元
线性回归（MLR）和主成分回归（PCR）建立麒麟瓜可溶性固形物数学模型，并探讨等间隔平均光谱和等间隔抽取光谱变量筛选结合连续投影算法（SPA）对预测模型精度
的影响。研究结果表明：光谱经等间隔抽取（间隔5，115个变量）经归一化预处理，结合SPA优选出6个波长建立的PLSR预测模型的相关系数（rpre）为0.828、校正均方根
误差（RMSEC）为0.589、预测均方根误差（RMSEP）为0.611。该模型预测效果相对较优，建模时间短，提高了模型的预测能力和预测精度。该研究为西瓜内部品质的在线
无损检测提供研究基础。

英文摘要:

      Abstract: Fruit internal quality is an important indicator in the fruit grading, preservation and storage stage; rapid non-destructive detection of fruit internal quality can improve the 
marketable value of watermelon. Near infrared spectroscopy (NIRS) is a powerful technology with the virtue of the convenience and accuracy. This work focused on soluble solids 
content (SSC) determination of the Qilin watermelon. On basis of the NIRS, we adopted a near-infrared diffuse transmittance technique. We used the home-built measurement system 
with a fiber optic spectrometer to acquire the spectra. Partial least squares regression (PLSR), multiple linear regression (MLR) and principal component regression (PCR) were used to 
establish mathematical models. In order to improve the predictive models, firstly, variables were reduced by the interval spectral average method and the interval spectral extraction 
method, respectively.Further model optimization was carried out by a successive projections algorithm (SPA). The results showed that the PLSR models with 115 variables obtained by 
an interval of 5 in 574 variables were the best one in first step. Different pretreatments were employed using the 115 variables. By comparison of the results of the PLSR models with 
different pretreatment, we adopted the normalization pretreatment as the input of SPA algorithm, six optimal wavelengths (702.32, 713.68, 732.58, 770.23, 863.53 and 904.21 nm) were 
picked out. In a comparison of the predictive results of PLSR, MLR and PCR, the performance of the PLSR model for SSC prediction was better, the correlation coefficient of prediction 
(rpre) was 0.828, root mean square error of calibration (RMSEC) was 0.589, and root mean square error of prediction (RMSEP) was 0.611. The results revealed that this model took less 
time for modeling and had reliable predictive ability. This study showed that the home-built measurement system was stable, and provided a theoretical basis for on-line 
nondestructive detection of the internal quality of watermelon.
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