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Problem Statement 
 The goal of this project is to design a robust method for 

matching present- day photos with historical photos.  

 



Approach introduction 

 

 

 
Feature 

extraction Dataset Clustering  Recognition 

SIFT vectors 

patches 

K- means 

EM 

SVMs 

NN / KNN 



 10 classes, 10 old photos, 

    10 new photos in each class 

 100 old photos and  

   100 new photos in total 

 Cut the unimportant part  

    of the photo. 

 Super resolution of  

   the small size photos. 

Dataset and pre-processing 



Superresolution  

--Markov Random Fields for Super-Resolution 

• collect pairs of low-res and high-res image patches 

from a set of images as training 

• An input low-res image is decomposed to overlapping 

patches on a grid 

• find the high-res patches from the training database for 

each low-res patch  

• retrieve a set of high-res, k-nearest neighbors for each 

low-res patch 

• minimize an objective function that balances both local 

compatibility and spatial smoothenss. 



Image Scaling 

Image scaling is the process of 

resizing a digital image involving a 

trade-off between efficiency, 

smoothness and sharpness. 



 Matching point optimization 

 Symmetrical feature 

                       image a match to image b 

                       image b match to image a 

             Number of Matching points are different. 

 Extract the same matching point 

 Calculate the sum of the matching point for both，56% 

  Compare the number of the matching point for both, choose 
the larger one, 48% 

 

 

 

 

1.Sift match optimization 



2. Patch algorithm 

  Naïve Patch 

 

 Patch with SIFT descriptor 

 

 Pyramid histogram based on patch with SIFT 

descriptor 

 

 



2.1 Patch (Naive) 
 Thinking of BoW 

‘Treat value of pixels in each patch as words.’ 

 K-means to do cluster 

‘Build codebook.’ 

 Recoding images (both train and test sample images) 
with codebook  

 Matching with images’ histogram 

NN, CVX, SVM(rbf/hif) 

 



2.2 Combine with SIFT 

descriptor 
 Thinking and the structure is same, but description of a 

patch is SIFT descriptor instead of pixel values 

 

 

 

 K-means to do cluster to gain codebook 

 Recode images and use histogram to do matching 

NN,CVX, SVM(rbf/hif) 

 

 

128-d sift vector 



2.3 Pyramid histogram 
 

 Based on 2.2 

 When recoded ‘images’ gained, take multi-level patches’ 
histogram and give different weight to each level .  

 The higher the level is, the more weighed the histogram is; 

 The final histogram of a recoded image is actually all of 
those weighted patch histograms’ stacking; 

 SVMs use kernel function of histogram intersection(hif) 

  



Result and Analysis 
Approach Accuracy 

Sift + match 56% 

patch (Naïve)+ NN  43% 

Patch (Naïve) + CVX  46% 

Patch (Naïve)+ SVM  

 (radial basis function)  

55% 

Patch (Naïve)+ SVM  

(histogram intersection function) 

76% 

Patch (SIFT) + SVM  

 (radial basis function)  

61% 

Patch (SIFT) + SVM  

(histogram intersection function) 

81% 

Patch (SIFT) + Pyramid + SVM  

(radial basis function)  

64% 

Patch (SIFT) + Pyramid + SVM  

(histogram intersection function) 
90% 



EMM result for Clustering 
Classification using 
BOW rbf_svm 

Classification using 
histogram intersection 
kernel svm 

Classification using 
Pyramid BOW rbf_svm 
  

Classification using 
Pyramid BOW 
histogram intersection 
kernel svm 
  

Accuracy = 65% Accuracy = 73% Accuracy = 71% Accuracy = 85% 

K-means result for Clustering 

Classification using 
BOW rbf_svm 

Classification using 
histogram intersection 
kernel svm 

Classification using 
Pyramid BOW rbf_svm 
  

Classification using 
Pyramid BOW 
histogram intersection 
kernel svm 
  

Accuracy = 61% Accuracy = 80% Accuracy = 62% Accuracy = 90% 



Application 
 Columbia University tour guide  



Introduction of the app 



Training data 
 8 Classes, 3-5 training photos was taken by iphone 

 With different angle 

 

 

 

 

 Resize all the training data to 250*300 

 



Algorithm---Opencv 
 Real time video 

 Timer: 0.2 seconds  

 SIFT feature 

 Match in opencv 

 Sift: min matching point is 10 

 Match the test photo with every training photos 

 Find the maximum amount of matching points, record the 
name of the photo. 

 Search the name in Google 



Future work  
 Use Human–computer Interaction to separate the 

building.  

 



     

   Thank you! 


