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Origin of digital media retrieval

• IR (Information Retrieval) 
–To retrieve information that users want based on 

some keys or hints 

–Support:  
• daily life use 
• authoring 
• thinking and designing



Main methods of digital media retrieval

• Text-based digital media retrieval 
–Boolean model 
–Clustering model 
–Vector model 
–Probability model 

• Content-based digital media retrieval 
–Query By Examples 

• Semantic-based digital media retrieval



Content based digital media retrieval

• Query by example on multimedia-data 

• Demo: 
–The GNU Image-Finding Tool 
–http://www.gnu.org/software/gift/ 

http://www.gnu.org/software/gift/


LIRE 
Image Search Engine with Lucene

• https://code.google.com/p/lire/
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https://code.google.com/p/lire/


The workflow of  
digital media analysis and retrieval

Digital media 
Data stream Find features

recognition 
classification/clustering

Indexing and retrieval

Digital media 
Data segmentation



Content-based digital media retrieval

• In this lesson, we will know … 
–Content-based image retrieval 
–Content-based video retrieval 
–Content-based audio retrieval 
–Content-based graphics retrieval 

–Merging and analysis of multiple media 
–Development and challenging



1. Content-based image 
retrieval 

CBIR



CIRES 
http://amazon.ece.utexas.edu/~qasim/sample_queries.htm

http://amazon.ece.utexas.edu/~qasim/sample_queries.htm


DEMO from the RGB group
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Workflow of CBIR
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Images Find features

recognition 
classification/clustering

Indexing and retrieval

Similarity measurement

(x1, x2, ..., xn)

(x1, x2, ..., xn) (y1, y2, ..., yn)



Features of image

• Finding out features of image is a key step of image retrieval 
– Image-based retrieval usually need to pre-construct feature database 

of images for retrieval 

• Major image features: 
– Color features 
– Texture features 
– Shape features 
– Space relation features



Color features of image

• Color feature is a most widely used vision feature. It is 
mainly used to analyze color distributions in an image, 
including: 
– Color histogram 
– Color moments 
– Color set 
– Color clustering vectors 
– Color relation graph



Image histogram



Image histogram



图像的颜色矩 (color moments)

• Color moments are global statistical features of an image, 
which are proposed by Stricker and Orengo. 

– First order moment (mean) 

– Second order moment (variance) 

– Third order moment (skewness) 

• Color moments are always applied with other image 
features for efficiently shrinking seeking ranges.
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color moments: example

mean =4.72 

variance =6.52 

skewness =2.34 



Image texture features



Image texture features

• Texture features are such vision features employed to 
measure homogeneous phenomenon in images. They are  
– independent to color or illuminance,  
– and are intrinsic features of object surfaces. 

• Major texture features 
– Tamura texture features 
– Self-regression texture model 
– Transform based texture features 

• DWT，DFT，Garbor filter bank 
– others



Tamura texture features
• a set of texture feature representation based on the 

psychology research results on human vision cognition of 
textures: 
–coarseness   ( ) 
–contrast         ( ) 
–directionality  ( ) 
– line-likeness   ( ) 
–regularity        ( ) 
–roughness      ( )
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Discrete  
Fourier Transform 

• 2D DFT

• 2D IDFT
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Texture directionality

• Gradient:

-1 0 1

-1 0 1

-1 0 1

1 1 1

0 0 0

-1 -1 -1



Image shape features

• Shape features are computed out based on object 
segments or regions, mainly including  
–contour features 
–and regions features.  

• Typical approaches include 
–Fourier shape description 
–Moment invariants











Dimensional reduction for image features

In image retrieval system, increasing feature dimension can enhance 
precision of retrieval greatly. However, high feature dimension will 
lead to high computation cost. Hence it is important to reduce the 
redundant in feature data. 

• Image feature space reduction 
– Linear dimensional reduction techniques: PCA … 
– Nonlinear dimensional reduction techniques: Isomap, LLE … 
– Clustering based feature reduction methods 

• High-dimensional feature indexing 
– Database oriented high-dimensional data indexing 

• Bucketing grouping searching techniques，K-d tree, R tree … 
– Clustering methods 
– SOM



Image similarities

• How to measure similarity of different images base 
on features?  
–Image features always form into a fixed-length feature 

vector.  
–The similarity therefore can be measure by 

• Euclidian distance 
• Histogram intersection 
• Quadratic distance 
• Mahalanobis distance (马氏距离) 

• Non-geometrical similarity



Similarity and distance

• Similarity:  

• distance:

52



Practical image retrieval systems

• QBIC (Query By Image Content)

• http://www.qbic.almaden.ibm.com/

• Virage

• http://wwwvirage.com/cgi-bin/query-e

• RetrievalWare

• http://vrw.excalib.com/cgi-bin/sdk/cst/cst2.bat

• Photobook

• MARS

• http://jadzia.ifp.uiuc.edu:8000

http://www.qbic.almaden.ibm.com/
http://wwwvirage.com/cgi-bin/query-e
http://vrw.excalib.com/cgi-bin/sdk/cst/cst2.bat
http://jadzia.ifp.uiuc.edu:8000/


Practical image retrieval systems (cont.)

• Most existing image retrieval systems have 
one or more of following functions features: 
–Random browsing 
–Classified browsing 

–Example based retrieval 
–Sketch based retrieval 
–Texture based retrieval



Future of image retrieval

• Human-computer 
interaction

• Semantic speech

• Web-oriented

• High dimensional data

• Perspective

• Multiple media 
channels

• Image feature mapping

• Standards of 
performance 
measurements

• Construction of test 
sets


