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1 INTRODUCTION
Using cameras tucked away in pockets and handbags, proud parents, 
enthusiastic vacationers, and diligent amateur photographers are 
always at the ready to capture the precious, memorable events in 
their lives. However, these perfect photographic moments are often 
lost due to an inadvertent camera movement, an incorrect camera 
setting, or poor lighting. Such imperfections in the photographic pro-
cess often cause a photograph to be a complete loss for all but the 
most experienced photo-retouchers. Recent advances in digital pho-
tography have made it easier to take photographs more often, provid-
ing more opportunities to capture the perfect photograph. Advances 
in digital camera technology have improved many aspects of photog-
raphy, yet the ability to take good photographs has not increased pro-
portionally with these technological advances. Cameras have 
increased resolution and sensitivity, and many consumer cameras 
have “scene modes” to help less experienced users take better photo-
graphs. While such improvements help during capture, they are of lit-
tle help in correcting flaws after a photograph is taken.

2. RELATED WORK
A. Exploring the photo collections in 3D
A central goal of image-based rendering is to evoke a visceral sense of 
presence based on a collection of photographs of a scene. e last sev-
eral years have seen significant progress towards this goal through 
view synthesis methods in the research community and in commer-
cial products such as panorama tools. is system consists of an 
image-based modelling front end, which automatically computes 
the viewpoint of each photographs. 

B. Internet-scale-Multiview sterio algorithm-MVS algorithm
MVS algorithms are based on the idea of correlating measurements 
from several images at once to derive 3D surface information. Many 
MVS algorithms aim at reconstructing a global 3D model by using all 
the images available simultaneously[2]. Such an approach is not fea-
sible as the number of images grows. Instead, it becomes important 
to select the right subset of images, and to cluster them into manage-
able pieces. We propose a novel view selection and clustering scheme 
that allows a wide class of MVS algorithms to scale up to massive 
photo sets. 

C.  Dense 3D reconstruction from unregistered Internet-scale 
photo collections.
is method efficiently combines 2D appearance and color con-
straints with 3D multi-view geometry constraints to estimate the geo-
metric relationships between millions of images. e resulting regis-

tration serves as a basis for dense geometry computation using fast 
plane sweeping stereo and a new method for robust and efficient 
depth map fusion. We take advantage of the appearance and geome-
try constraints to achieve parallelization on graphics processors and 
multi-core architectures[13].

D.  Fully automated pipeline for creating geo-referenced scene 
models.
It is a fully automated pipeline for creating geo-referenced scene mod-
els: given a user-specified search term (e.g., “Prague old town 
square”), the system downloads images from Flickr using keyword 
search, matches and reconstructs the images via SFM, downloads a 
corresponding satellite image, and aligns the image and SFM point 
cloud. In the case of indoor scenes, the system also enables matching 
to blueprints and floor plans .

E. Intrinsic and semantic colorization of internet images.
Image colorization can bring a grayscale photo to life, but often 
demands extensive user interaction. e semantic colorization tech-
niques on internet images includes the process of reference image 
selection which suggests the method of foreground object filtering 
and background image filtering[6][7].

3. OVERVIEW
is framework overcomes the imperfections of personal photo-
graphs of tourist sites using the rich information provided by large-
scale Internet photo collections. Specifically the method demon-
strates regarding the automatic foreground segmentation, mono-to-
stereo conversion, field-of view expansion, photometric enhance-
ment, and additionally automatic annotation with geolocation and 
tags. e method proves that by augmenting one's personal photo-
graph with depth information, as well as the surrounding appear-
ance information, a number of interesting photo enhancements can 
be achieved.   Fig. 1 shows the overall working of the system. e sys-
tem starts by finding the 3D models of the system which has been 
found out in advance for the ease of processing. e 3D models are 
geolocated so that the relevant geographical informations are avail-
able from the image. e method starts by finding  a set of 3D land-
mark models  associated with the personal image.  An iconic scene 
graph-based search [3] over the landmark models to identify a few 
potentially corresponding landmarks and their 3D information. 
Next, it identifies the corresponding landmark through geometric 
verification by registering the personal photograph with respect to 
the 3D model using SIFT feature matching and a RANSAC-based 
robust pose estimation. After these preprocessing stages, it proceed 
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to demonstrate four types of challenging enhancements to the per-
sonal photograph: photometric enhancements (saturation and glare 
artifacts removal), stereoscopic image synthesis, field-of-view 
expansion, and geotagging on seven different landmarks from man-
made architecture to natural scene.

Fig 1. Overview of photo enhancements

Fig. 1 shows the Overview of our photo enhancements. From left to 
right: original image, foreground segmentation, photometric 
enhancement, stereoscopic image conversion, field-of-view-
expansion, & geotagging. e saturation(overexposure) in right cor-
ner of the original image is removed by photometric enhancement, 
which is used as input for all the following enhancement applica-
tions. 

4. IMAGE REGISTRATION WITH THE IPC MODEL 
e image registration with the IPC model is done by associating a 
new image Q which is to be enhanced. e image must be first to reg-
ister Q to the reconstructed 3D landmark model M. is can be con-
sidered as performing an incremental update of the reconstructed 
model. a hierarchical matching approach is used for performing a 
scalable registration process for photographs to an IPC. e  global 
image descriptors as shown in [3] to search for the k-nearest neigh-
bors of image Q in the binarized GIST space [13]. is identifies a set 
of potential matching landmarks. en, a SIFT matching [12] 
between the candidate image Q and the collective SIFT descriptors of 
the 3D points of images registered within corresponding 3D model of 
each of the landmarks M is performed. To improve the robustness 
and the efficiency. Next, the images are registered into the IPC model 
using an efficient RANSAC [10] with a three point registration [11]. 
is camera pose is further refined nonlinearly to obtain the opti-
mized camera pose of Q. e key insight we use is that contrary to the 
unordered IPCs, personal photographs are often a stream of images 
acquired during a tour of a city based on the referenced clock of a sin-
gle camera. 

5. Foreground and Background segmentation of the image.
e fundamental assumption for both foreground and background 
image segmentation is that a pixel belonging to the background land-
mark is likely to be photometrically consistent across other views, 
whereas a foreground pixel usually is not. e method uses K- means 
clustering algorithm for segmentation. k-means clustering is a 
method of vector quantization, originally from signal processing, 
that is for for cluster analysis in data mining. k-means clustering aims 
to partition n observations into k clusters in which each observation 
belongs to the cluster with the nearest mean, serving as a prototype 
of the cluster.  e segmentation into N classes is done by using the 
expectation maximization algorithm(EM Algorithm) which is an iter-
ative method for finding maximum likelihood estimates of parame-
ters in statistical models, where the model depends on unobserved 
latent variables. e EM iteration alternates between performing an 
expectation (E) step, which creates a function for the expectation of 
the log-likelihood evaluated using the current estimate for the 
parameters, and a maximization (M) step, which computes parame-
ters maximizing the expected log-likelihood found on the E step. 
ese parameter-estimates are then used to determine the distribu-
tion of the latent variables in the next E step.

(a)    (b)

(c)

 Fig.2  Segmentation of images. (a) Original Image 
(b) Background segmentation (c) Foreground segmentation.

6 .ENHANCING THE IMAGE QUALITY AND ATTRIBUTES
e Enhancement is performed in the foreground segmented image 
with a detailed model. e major steps in improving the quality 
attributes of the photographs are generation of stereoscopic images, 
field of view (FOV) expansion, photometric enhancement and finally 
e process of associating the geographical information which is 
known as geotagging or geo-referencing.

6.1 Generation of the sterioscopic Images.
      e state of the art in 3D reconstruction from images has under-
gone a revolution in the last few years.e method of synthesizing the 
stereoscopic image includes the following steps;

a. Depth Assignment-  To generate a stereo pair from a single image, 
we must first compute depth values for input image. 

b. Virtual view generation- In actual case, the stereoscopic      view 
generation is a special case of the general virtual view synthesis 
plane.  e method for virtual view generation adopts a recent 
approach designed for 2D-3D conversion from scribble input that we 
describe here for completeness.

(a)    (b)

 Fig 3.   Generated Sterioscopic images    

6.2 Expanding the field of view of the image
 e limited field of view is a most common problem in the     personal 
photographs.e major steps in field of view expansion are geomet-
ric registration, 

Ÿ Field of view expansion using nearby images.
Ÿ Combining the sources of information.
Ÿ Content aware scaling and texture synthesis on images for recon-

structing cropped out images ..etc.

(a)   (b)

Fig 4. Field of view expansion (a)original image (b)Field of 
view expanded image
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6.3 Photometric enhancement on images
e major photometric corrections made in the personal photo-
graphs are

Ÿ Flawed area identification ,which includes the   enhancement of 
images by the identification  and removal of glares and saturated 
portions in photographs.

Ÿ Image composition, which finds a median color image that con-
tains important image detail within these saturated and glare 
regions, while maintaining color similarity to the reference 
image.

6.4 Geo-tagging and transfer of information
It is always useful to incorporate metadata such as geolocation and 
text tags in images in order to identify the exact geographical loca-
tion in images. is is achieved by first translating  the GPS latitude 
longitude information into an approximate local metric coordinate 
system the Universal Transverse Mercator (UTM) grid. e localized 
model for personal photos is done in two steps;

a. IPC model localization: e algorithm first obtains an 
geolocalization through a kernel voting. 

b. PPC image geolocalization: is is using the registration process 
with respect to the  geolocate model.

 Fig 5. Geotagged Image

7. PERFORMANCE EVALUATION OF THE SYSTEM
             For evaluating the performance of this novel framework, the 
system is compared with two existing user friendly softwares such as 
Photoshop and F-spot which is an open source software for editing 
the photographs.

  7.1 Performance Evaluation using Photoshop
 e below graph shows a detailed comparison of photoshop  and  
this novel framework. that using our system will be able to complete 
the tasks significantly quicker than using Photoshop, the state of- 
the-art image editing tool. e average time required to complete the 
four tasks with the new system and Photoshop is shown in below fig-
ure. 

  
Fig. 3. Performance evaluation of novel framework versus 

photoshop

7.2 Performance evaluation using F- spot
e normalized evaluation score for the novel framework and that of 
F-spot is compared in the following figure. From the graph it is clear 
that the novel framework performs better in all the stages of photo-
metric enhancement than that of the F-spot.

Fig 2. Normalized evaluations of  the novel  approach versus F-
Spot.

8. CONCLUSION
e approach for personal photograph enhancement from a novel 
direction using IPCs a number of interesting photo enhancements 
can be achieved. With this method augments one's personal photo-
graph depth information, as well as the surrounding appearance 
information. e work   leverages the 3D background models recon-
structed from IPCs of the same landmark. With the rich information 
from large-scale IPCs, we believe that by augmenting one's personal 
photograph with depth information, as well as the surrounding 
appearance information, a number of image enhancements can be 
done. 
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