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基于最小二乘支持向量回归的鹅肉弹性的可见-近红外光谱测定

赵进辉, 袁海超, 刘木华, 涂冬成, 吁芳

江西农业大学工学院, 江西 南昌 330045

摘要： 为简化鹅肉弹性的可见-近红外光谱模型和提高预测精度,采用联合区间偏最小二乘法

(synergy interval partial least square algorithm,siPLS)结合遗传算法(Genetic algorithm,GA)提
取可见-近红外光谱特征波长,用最小二乘支持向量回归(least square support vector for 
regression,LSSVR)建立鹅肉弹性的预测模型。试验以万能试验机获取恢复距离S作为鹅肉弹性实际

值。在模型建立过程中,先利用sym8小波的2层分解对原始的可见-近红外光谱进行光谱预处理;然后用

siPLS优选出4个特征光谱子区间(分别为第3、5、9、13子区间),在这4个特征光谱子区间内继续用GA

优选出74个特征波长,并建立基于LSSVR的鹅肉弹性的预测模型。模型预测集的决定系数(R
2
)和预测

均方根误差(root mean squared error of prediction,RMSEP)分别为0.9096和0.0588。试验结果表

明,siPLS结合GA法能够有效提取光谱中的鹅肉弹性对应的特征波长,有利于提高LSSVR模型预测鹅肉

弹性的精度。
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DETERMINATION OF ELASTICITY OF GOOSE MEAT USING VISIBLE-NEAR 
INFRARED SPECTROSCOPY AND LSSVR

ZHAO Jin-hui, YUAN Hai-chao, LIU Mu-hua, TU Dong-cheng, YU Fang 

College of Engineering, Jiangxi Agricultural University, Nanchang, Jiangxi 330045 

Abstract: To improve and simplify the prediction model of elasticity of goose meat, the 
optimized characteristic spectral wavelengths were extracted from NIR spectra of goose 
meat combined with synergy interval PLS (siPLS) and genetic algorithm (GA), then prediction 
model of elasticity of goose meat was developed using least squares support vector 
regression (LSSVR). Recovery distances obtained by universal testing machine were used as 
actual value of elasticity of goose meat. Firstly, sym8 wavelet with two levels decomposition 
was used to complete the pretreatment of the original visible-near infrared spectroscopy. 
Secondly, 4 subintervals, i.e. No.3, 5, 9 and 13 were selected by siPLS, and 74 characteristic 
wavelengths were selected in these spectral regions by GA. Finally, 74 characteristic 
wavelengths were used to build prediction model based on LSSVR. The determination 

coefficient (R2) and the root mean squared error of prediction (RMSEP) for LSSVR prediction 
model were 0.9096 and 0.0588,respectively. This work proved that siPLS-GA could 
determine characteristic spectral wavelengths and improve the prediction accuracy of LSSVR 
model.

Keywords: visible-near infrared spectroscopy   elasticity   least squares support vector 
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