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2. Related Work

While CBIR is a large problem and encompasses a broad area of applications such as semantic
retrieval of images, searching based on particular features of an image such as color distribution
or frequency, or retrieving pictures with similar textual annotations, the relevant area to our
research is retrieval of similar images to a sample input image, which is also called query by
example.

Since we use as input images taken by a user, the recognition algorithm employed must be
invariant to rotation, translation, scaling and partial occlusion. It is also important that the
algorithm is invariant to some degree to noise in the image and differences in illumination.

2.1. Similarity based search

Over the years, various approaches have been proposed to address the problem of matching
images based on similarity. These approaches mainly differ in how they form the feature vector
for an image. The most widely used sources for feature extraction are color, shape and texture.

One of the first algorithms utilizing color was proposed by Swain et al. [1]. This algorithm
computes color histograms for images, followed by an intersection of the histograms to perform
the similarity search. Improvements that add spatial information and correlation to color
histograms were proposed in [2] and [3]. Since color histograms are very sensitive to noisy
images, applying this to our domain is likely to cause problems since cameras on mobile phones
tend to take relatively noisy pictures.

In addition to color histograms, various methods look for textures in an image and their spatial
placement, and construct a feature vector based on this information. One important work utilizing
textures is given by Tamura et al. [4]. In this paper, the authors propose approximations to the
following texture features: Coarseness, contrast, roughness, regularity, directionality and
linelikeness. These properties are based on how humans actually perceive textures.

Shape can also be used to build a feature vector from an image. Methods relying on shape usually
work on the similarity of edges, corners and shapes of the objects in the image. Feature extraction
using shapes usually works in a local level: it is concerned with locating points of interest in the
image, rather than considering the global distribution of a feature as in color-based methods. One
of the most commonly used shape detectors is the corner detector by Harris [5].

SIFT (Scale-invariant feature transform) [6] is a popular method based in detection of key points
in an image. The resulting features are invariant to scaling, differences in illumination and
rotation, and works good even for 3D images and different points of view. These properties make
SIFT ideal for our architecture.

2.2. Object Recognition Systems on Mobile Phones



While many web-based systems exist for content-based image search, applications of these
systems to mobile devices are relatively rare. Some research is being conducted on building
assistive technologies for the blind and visually impaired using mobile devices and object
recognition. One such system is GroZi [7]. GroZi aims to help the visually impaired by
recognizing and locating the items on a customer’s shopping list among the items on the shelf.

Another set of applications aim to build on-demand mobile tour or museum guides [8]. Some of
these systems try to perform location recognition by using photos from the location as input. Yeh
et al. [9] propose a system that first queries an image database by using a photo taken by a user.
After a match is found, the system then searches the web based on keywords associated with the
determined location. PhoneGuide [10] is another application that makes use of the mobile phone
as a museum guide. The user can take pictures of the various exhibits in the museum using the
digital camera on her/his mobile phone, and then query a database for information on the exhibit
using the image as the input.

Seifert et al. [11] propose a system that utilizes object recognition and GPS on a mobile device
for taking an inventory of traffic signs. The algorithm for sign recognition takes advantage of the
fact that traffic signs have obvious shapes and patterns which are known in advance.

Jia et al. [12] propose a generic architecture called Photo-to-Search that can be used to query the
web directly from mobile devices using images taken by the digital camera on the device. The
underlying object recognition system uses SIFT to detect key points and perform the matching.
There are also systems for outdoor hobbyists, such as systems for flower or fish recognition
[13,14].
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