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Graphics Recognition (GR) 

ÅWhat is it ? 

ÅWhat is it useful for ? 

ÅGR Terminology & Tasks 

ÅGR Challenges 
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Graphics Recognition 

ÅSubfield of document image analysis 

ÅProcessing & analysis of graphics-rich documents 

ÅTechnical drawings, maps, comics, logos, symbols 
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Å! άSymbolέ ƛǎ ŀƴȅ ƎǊŀǇƘƛŎŀƭ Ŝƴǘƛǘȅ 

Åhas a specific meaning in a particular application 
domain 
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Graphics Recognition 

ÅTechnical drawings 

Åsuch as: architectural floor plans,  

   electric, electronic, mechanical drawings, blue prints  
 

Åa symbol alphabet of a certain application domain 
is used to construct the technical drawings from 
that domain 
 

Åa technical line drawing is usually composed of 
symbols, connecting lines and text 
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What is GR useful for 

ÅContent based retrieval 

ÅAutomatic interpretation of  

    technical drawings 

ÅDocument classification 

ÅDigital library search 

ÅOCR ς e.g. mathematical symbols  
 

 

9  



Geometric -based Symbol Spotting and Retrieval  

GR Terminology & Tasks  
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ÅSymbol recognition 

 
 

ÅSymbol spotting 

ÅSymbol retrieval 

ÅAnalysis or interpretation of line drawings 

 

ÅLogo recognition, spotting  

   or retrieval 
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ÅHand-drawn or printed symbol recognition 

ÅIsolated or non-isolated symbol recognition  

ÅIndexing and retrieval of documents 
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GR Terminology & Tasks  
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GR Challenges 

ÅSame as content based image retrieval 

ÅContext ς interfering strokes 

ÅRotation and scale invariance (or affine and 
deformation in case of hand-drawn GR) 

ÅNo texture, only shape information 

ÅNoise (Preprocessing, Vectorization) 

ÅLarge databases ς need scalable solutions  
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State-of-the-art Approaches 

ÅIsolated symbol recognition 
ÅStatistical: pixel level descriptors 

ÅStructural: graphs, vectorial primitives 

ÅHybrid: statistical + structural descriptors 

ÅLearning ς classification 

ÅStatus: somewhat mature, good results 

ÅProblems: noise, rotation and scale, large 
alphabets 
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Geometric -based Symbol Spotting and Retrieval  

ÅSymbol spotting 

Ånon-segmentation-based: Find local regions, 
describe, match or index 

ÅStatus: increasing # of methods, relatively good 
results (low precision) 

ÅProblems: finding interest regions, 

    rotation and scale, context 
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ÅRetrieval 

Åshould be content analysis-based (like text, 
content-based image retrieval schemes) 

ÅStatus: very few preliminary works 

ÅProblems:  

ÅFinding regions of interest in a rotation and scale 
invariant way, clustering, scalability 

Åindexable representation of the dataset 

ÅEfficient matching and indexing techniques 
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State-of-the-art Approaches 
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My Approach 
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Build a symbol library  
Efficient matching and indexing  

-  Preprocessing  
      Adaptive noise removal, Features  

-  Matching in Context  
-  Machine learning to improve  
   the Matching  
-  Post - processing  
      Similar shapes  

Á done       

Á on going 

Isolated Recognition  

Symbol Spotting  

Content Analysis  

Practical Retrieval  

Evaluations  

Whole system evaluation  

I dentify regions of interest: Grouping  
Identify patterns of interest: Clustering  
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My Approach (1) 

ÅSymbol Recognition 

Åusing geometric matching 

Åboth isolated recognition and in-context spotting 

ÅPapers: 

ÅICIP-2010: Graphical Symbol Retrieval Using a 
branch and Bound Algorithm 

ÅGREC-2011: On the Use of Geometric Matching for 
Both: Isolated Symbol Recognition and Symbol 
Spotting 
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Isolated Recognition ς Geometric Matching 
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ÅGeometry-based recognition 

ÅSimultaneous transformation (pose) and 
correspondence estimation 
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Isolated Recognition ς Geometric Matching 

Slide credit: Thomas Breuel, about his algorithm in: 
ñImplementation techniques for geometric branch-and-bound matching methodsò, CVIU 2003 

ñFast recognition using adaptive subdivisions of transformation spaceò, CVPR 1992 
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Isolated Recognition ς Geometric Matching 

Slide credit: Thomas Breuel, about his algorithm in: 
ñImplementation techniques for geometric branch-and-bound matching methodsò, CVIU 2003 

ñFast recognition using adaptive subdivisions of transformation spaceò, CVPR 1992 
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Isolated Recognition ς Geometric Matching 

Slide credit: Thomas Breuel, about his algorithm in: 
ñImplementation techniques for geometric branch-and-bound matching methodsò, CVIU 2003 

ñFast recognition using adaptive subdivisions of transformation spaceò, CVPR 1992 
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Isolated Recognition ς Geometric Matching 
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ÅSearch the transformation space for Tsolution 

ÅUsing a branch and bound algorithm 

ÅMain loop 

ÅStopping criteria met ?? (T is small enough) 

ÅTransform the model by current transformation T 

ÅEvaluate: compare the transformed model and the image 
using some distance measure 

ÅSubdivide the current transformation range 

ÅGlobally optimal solution T  

ÅUnder distance measure, error function 
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Isolated Recognition 

 
 

 

Test Symbol 

Symbol 

Library  

models 
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Isolated Recognition - Preprocessing 

Adaptive preprocessing 
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Isolated Recognition 

Test Symbol 

1st best match 2nd best match  3rd best match 

Recognition by geometric matching 
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Isolated Recognition ς Results  
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Å5ŀǘŀǎŜǘΥ Dw9/Ωлр ŎƻƴǘŜǎǘ 

ÅTest images: all the 6000 tests, 25 - 150 models 

ÅNoise: 6 degradation types 

ÅTransformations : rotation and/or scale 

ÅAverage recognition accuracy: 90.15 % 
 

Å5ŀǘŀǎŜǘΥ Dw9/Ωмм ŎƻƴǘŜǎǘ 

ÅTest images: 3150 tests, 50 - 150 models 

ÅNoise: 3 degradation types 

ÅTransformations : rotation and/or scale 

ÅAverage recognition accuracy: 95% 

 

 



Geometric -based Symbol Spotting and Retrieval  

Isolated Recognition ς Results  
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ÅThe goal is recognition in context, but we show that 
our method performs competitively on isolated 
recognition tasks 

 

ÅIsolated recognition can be useful on its own as we will 
see in the 2nd part of the talk 
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In-context Recognition (Spotting) 
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In-context Recognition (Spotting) 
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Spotting ς Results  
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Spotting results on GRECô11 training dataset 
 

14 queries in 20 electrical drawings, and  

12 queries in 20 architectural drawings 

Dataset  Noise Type  
#instances 
of queried 

symbols  

Average 
Recall  

Average 
Precision  

Architectural  Random  366  98.1%  98.9%  

Electrical  Random  223  98.7%  94.1%  
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Recognition & Spotting ς Results  
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Comparison with state-of-the-art methods 
 

Same datasets, Note that some methods have used different no. of 

models, test images, noise types and transformations 
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Recognition & Spotting ς Problems 
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ÅNoise 

ÅAdaptive preprocessing/ noise removal 

 

 
 



ÅSimilar shapes 

ÅPartial solution: penalizing non-matched features 
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Recognition & Spotting ς Problems 
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Improving Geometric Matching 

ÅSo far, we used geometric matching search for 
recognition and spotting 

 

ÅMatching the features of the symbol model to 
a subset of the features of a line drawing 
ÅControlling min. percentage of model features that 

must be matched for a match to be accepted 
 

 

37  



Geometric -based Symbol Spotting and Retrieval  

Improving Geometric Matching 
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Improving Geometric Matching 
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Improving Geometric Matching 
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