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Abstract

This proposal provides an introduction of the motivation
behind and final end goal of our proposed project. We aim
to implement an end-to-end pipeline for identifying and re-
moving unwanted background crowds in photographs via
object detection and inpainting. We also provide a brief ex-
ploration of the existing methods that we plan to build on.

1. Motivation

The primary motivation behind this project is to remove
unwanted objects from photographs; we focus on remov-
ing people as unwanted background crowds is a frequent
problem in photography, particularly when taking photos at
popular tourist destinations. To this end, our project con-
sists of two primary components: identifying and removing
background crowds via object detection and producing a re-
alistic final image by inpainting the remaining spaces.

Figure 1. Before/after removal of unwanted background people
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2. Related Work
2.1. Object Detection

Current state-of-the-art object detection algorithms fo-
cus largely on the use of deep convolutional neural net-
works that require an extensive amount of data and com-
puting resources to train but generalize well to a variety of
objects. Here we focus solely on human detection, which
can be done with less complex algorithms. One of the clas-
sic algorithms for object detection is the Viola-Jones face
detection algorithm, which is able to provide fast, real-time
detection of faces [2]. This algorithm attempts to match a
set of rectangular Haar features representative of the human
face to the given image. In order to perform the matching
in constant time, it operates on the integral image, where
each point is represented by a summation over all the pixels
above and to the left of the current location. Classification
is done using cascading layers employing different features,
and AdaBoost is used to combine the weak classifiers pro-
vided by each feature into a single strong classifier.

Because the Viola-Jones algorithm relies on the match-
ing of regular facial features, it can only detect faces that
are directly facing the camera. In order to detect humans
in a variety of poses, Viola et al propose a more complex
algorithm in [3] that can be used for pedestrian detection.
This algorithm uses two consecutive video frames in order
to take advantage of both appearance (as in face detection)
and motion information in order to detect a moving person.

2.2. Inpainting

Traditionally, reconstruction of holes left behind by ob-
ject removal in images can been separated into two classes.
Large gaps in the image can be filled in using texture syn-
thesis algorithms, which use a sample repeating texture as
the base whereas smaller gaps use inpainting, which focus
more on edges and structures within the image. A method of
exemplar-based inpainting is proposed in [1], which com-
bines the two classes. Like texture synthesis, it uses a tem-
plate texture window but instead of simply filling in patches
from the outside inward, the patches are filled in by reverse
priority value. The priority of each patch is calculated based



on how well it propagates existing edges/structures in the
image as well as the confidence level in the colours assigned
to the surrounding pixels.

3. Project Overview
3.1. Goals

The final goal of this project is to remove unwanted
background crowds from photos by first identifying and re-
moving them using an object detection algorithm. We pro-
pose first identifying the person that should be kept using
the classic Viola-Jones face detection algorithm. We can
then use the pedestrian detection algorithm in [3] to iden-
tify and remove people moving in the background. (Note
that using this method requires two captured images to pro-
duce a final image). Finally, we will use exemplar-based
inpainting proposed in [1] to fill in the gaps.

3.2. Milestones and Timeline

e Week 6: Gather/create dataset of consecutive images

e Week 6: Further explore the algorithms and finalize
proposed image processing pipeline

e Week 7: Implement Viola-Jones face detection algo-
rithm to identify the face/person that should be kept

e Week 8: Implement pedestrian detection algorithm to
identify and remove background people

e Week 9: Implement exemplar-based inpainting to fill
in image gaps

e Week 10: Prepare for the poster session and complete
report
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