
 

1. INTRODUCTION 
In many scientific data analysis tasks, data are often 

collected through different measuring methods, such as 

various feature extractors or sensors, as usually the single 

particular measuring method cannot comprehensively 

describe all the information of the data. In this case, the 

features of each data example can be naturally divided into 

groups, each of which can be considered as a view. For 

instance, for images and videos, color features and texture 

features can be regarded as two views. It is important to 

make good use of the information from different views. 

Multi-view learning is a branch of machine learning which 

studies and utilizes the information and relationship 

between views. 

There are also many entities represented with different 

views in the real world, such as web pages[1],[2], 

multi-lingual news[3]-[5], and neuroimaging[6]-[8]. And 

most of relevant literatures of multi-view learning regard 

the consistency and complementarity as two main 

underlying properties of the multi-view data[9], which like 

the bridges to link all views together[10]-[12]. Consistency 

assumptions indicate that all views share consistent 

information. Obviously, using only consistent information 

to take advantage of multi-view data is not enough, because 

each view also contains additional knowledge that other 

views do not have[1],[13],[14]. Therefore, the 

complementarity of research views is another important 

example of learning multi-view data. 

However, it is a doubt that whether the consistent and 

complementary information really always support a better 

classification performance. Because some experience 
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pre-experiments show that the predictive performance of 

multi-view data may even be worse than using single-view 

data in some real data sets. Zhang Zhong et al hold points 

that the multi-view data contains sections that are helpful 

and unhelpful for classification, which are called 

discriminate and non-discriminate information and the 

consistent or complementary information does not learn 

discriminative information directly[15]. The classifier 

constructed by multi-view data may give an even worse 

classification performance if the learned consistent and 

complementary information contains no clear 

discriminative information.  

In this paper, we propose multi-view non-negative matrix 

factorization discriminant learning via cross entropy loss. 

we distinguish discriminative and non-discriminative 

information existing in the consistent and complementary 

parts, and only use discriminative information for 

classification. Specifically, multi-view data is factorized 

into common part shared across views and view-specific 

parts existing within each view as usual. Besides, for both 

common part and view-specific part, they are further 

factorized into discriminative part and non-discriminative 

part. In this situation, each view of data is factorized into 

four parts: the common discriminative part, the common 

non-discriminative part, the specific discriminative part and 

the specific non-discriminative part.  

In previous research, mean square error is habitually used 

as a loss function for predictive labels, but the truth is not 

the case. As a result of gradient descent training, the mean 

squared error term for predicting the output label has a 

certain degree of defects. Its partial derivative value is very 

small when the output probability value is close to 0 or 1, 

which could cause the partial derivative value to almost 

disappear at the beginning of training. In order to make the 
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