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PROBLEM
● annotation of comic strips with characters 

present in them
● rapid character detection
● character recognition
● achieve low computational overhead

CONCLUSION
● both HaarCNN alternatives led to 

fast inference times compared to 
other baselines

● achieved precision of ~90%, recall 
of ~80% in character detection and 
~88% of eight main characters 
correctly recognized

● given more characters to be 
recognized with specialized 
convolutional neural networks in the 
HaarCNN with Selective Search step 
approach, the recall of characters 
detected increased
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RESULTS

Approach HaarCNN
HaarCNN + 
Selective 
Search (H)

HaarCNN + 
Selective 
Search (HD)

Selective Search on 
the full image (H)

Sliding window + NMS + 
pyramid of scaled images

Precision 0.88 0.92 0.88 0.89 0.60

Recall 0.78 0.74 0.79 0.74 0.80

Inference 
time 

(seconds)
199 200 221 755 10457

Table 1: results of running different types of a pipeline on the first set 750 images shown in first three columns. 
The other two show baselines we compared the pipeline to. (H) -human-like character, (D) - white dog character.

Haar Classifier 
returns candidate 

windows
CNN Character Recognition

Selective Search of human characters performed on 
candidate windows + Non-Maximum Suppression[4] (NMS)

+ CNN Character Detection

Set of 750 
images Portion of eight main 

characters recognized

#1 0.88

#2 0.87

Table 2: results of recognition of 
eight main characters annotated in the 
extracted images. Experiment ran on 

two sets of 750 images.

SOLUTIONS
● Haar Feature-Based Cascade Classifier[1] for 

rapidly providing candidate windows
● Convolutional Neural Networks[2] (CNNs) for 

conclusive character detection & recognition
● Selective Search[3] for providing more 

precise regions of interest
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