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1. Introduction 

 

Generic object recognition from an image is one of the ultimate goals of artificial intelligence. 

Although some specific image recognition systems (e.g., face detection in a digital camera) are used 

for commercial purpose, the generic object recognition system, which doesn’t specify target objects, 

has not been realized. However, for the last ten years, the generic image recognition has been 

undergoing rapid development owing to the progress in the information technology. 

 

2. Image Recognition 

 

The image recognition system, in general, learns the relationship between images and categories from 

a training dataset, and builds a model predicting categories for a novel input image. The pipeline of the 

recognition system consists of the following in this order: 1) data, 2) feature extraction, 3) model 

(classifier), and 4) recognition result. In term of the data processing theorem, the data is most 

important, and the feature extraction is the next. In recent years, we can collect a huge amount of data 

from the Web. Assuming that the data is given, the feature extraction becomes the bottle neck of the 

image recognition pipeline. 

 

Another important issue is scalability, because a huge amount of training data is required to model a 

variety of category classifiers. In order to keep scalability, a linear classifier is commonly utilized, but 

its classification performance is inferior to the nonlinear one. To remedy the defect of the linear 

classifier, a design of rich image feature is, after all, a key factor in the success of the image 

recognition system. 

 

3. Image Feature 

 

An image feature is a vector, which best represents an image. The feature extraction process is as 

follows: 1) interesting point detection, 2) description at the interesting points (local descriptors), 3) 

modeling of the local descriptors, and 4) feature extraction based on the model. Fig. 1 shows this 

general process of the image feature extraction. In 3) and 4), the local descriptors detected from an 

image are modeled as a parametric probability distribution, and the image feature can be built by using 



 

the estimated parameters. 

Fig.1: General process of image feature extraction 

 

The whole probability distribution model can be considered as a manifold (Fig.2), where each 

probability distribution is represented as a point in that space. However, because the space spanned by 

parameters of a probability distribution is not a Euclidean space, we have to be careful when choosing 

parameters for the probability distribution and the metric among them. We have to apply concepts 

from information geometry and extract proper parameters and a metric. Finally, we define the new 

image feature by embedding the metric into the parameters to build an image categorization system 

with a scalable linear classifier. 

Fig.2: Manifold of image features 

 

4. Conclusion 

 

In this talk, I take a brief look at the large-scale object recognition, and introduce a pipeline of the 

state-of-the art methods. Since scalability is a crucial issue in the large-scale recognition system, the 

design of the rich image feature with the linear classifier is the key to the success in recognizing a 

variety of images. 
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