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Abstract— This demonstration highlights the benefits that im-
age retrieval systems can enjoy by use of a thoughtful interface.
We present a live demonstration of PRISM, a new Web-based
application that, through a simple set of natural actions, allows
the user the ability to elicit sophisticated responses from easily-
formed queries. Additionally, the system was designed with not
only content-based, but also content-free image retrieval and
semantic annotation in mind. The demonstration system uses
an attention-based method for extracting and determining the
relevance of salient regions of interest in an unsupervised way,
but can be adapted to a variety of implementations.

I. INTRODUCTION

Content-Based Image Retrieval (CBIR) systems tradition-
ally consist of a query interface and a mechanism to process
the query. The field of CBIR has seen diverse and notable
contributions to both components. However, many CBIR
implementation couple a sophisticated retrieval system with
a basic interface. This demonstration presents a new CBIR
prototype, the Perceptually-Relevant Image Search Machine
(PRISM) that instead focuses on the benefits a thoughtful
interface may provide.

We will demonstrate the Web-based interface of PRISM.
PRISM was designed with contemporary technologies
(DHTML, Ajax) and introduces new possibilities for image re-
trieval. It is flexible enough to be adapted to diverse CBIR and
CFIR systems. Our demonstration uses a region-of-interest-
based analysis to determine image relevance. Possibilities for
semantic annotation within the same interface will also be
introduced.

II. BACKGROUND AND MOTIVATION

Our previous work implemented an attention-driven model
for grouping similar images [1]. We postulated that users fre-
quently search for salient object within images. The Itti-Koch
model of visual attention [2] is combined with the Stentiford
model [3] to extract regions of interest. One extension to this
work generated clusters of related images in an unsupervised
manner [4].

PRISM extends the previous implementation with a new,
human-centric interface for image search. PRISM provides a
query interface for image retrieval systems that allows the user
to place and scale images freely. The work was motivated
by our belief that an image search system, regardless of the
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sophistication of its algorithmic capabilities, is limited by the
ability of the query interface.

Further motivation for creating an interface such as the
one employed by PRISM was provided by recent advances in
Content-Free Image Retrieval (CFIR). Liu and Chen demon-
strate a method for retrieving images absent of any content-
specific analysis [5]. The PRISM interface was designed with
the ability to record user interactions in mind, eventually
allowing CFIR ideas to be tested in the same environment
as well. By collecting user data throughout the session and
allowing query-by-relevant-content to be exercised during this
time the interface provides means to combine conventional
CBIR and relevance feedback functionality in parallel with
CFIR functionality.

PRISM was also inspired by the interfaces developed by
Jefferson Y. Han and demonstrated by him and Davis [6].
One demonstration of this technology shows a user moving,
scaling, and rotating images with nothing more than their
fingers directly affecting the images. While the standard mouse
pointer is certainly far less elegant, we appreciate their mini-
malist and natural approach to interface design.

Finally, the ability to semantically annotate groups of im-
ages was an additional motivational factor in the design of
PRISM. The system currently allows the user to annotate
groups of images with a short amount of text identifying each
workspace tab (a container for a group).

III. FUNCTIONAL DESCRIPTION

In this particular application of PRISM the user has the
ability to position and resize related images, with the only
instruction being that larger images are judged as more rele-
vant by the system. This new method of relevance feedback is
intuitive and does not require expert knowledge of the system’s
inner workings.

The main interface of PRISM is divided into two primary
partitions: the “filmstrip”, and the workspace, as shown in Fig-
ure 1. PRISM allows the user to maintain multiple independent
workspaces at the same time. Tabs are used to switch between
workspaces and can be renamed as the user desired. In the
bottom-left corner additional controls provide the ability to
refresh the filmstrip with a new set of random or relevant
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Fig. 1. The PRISM interface

images. In the bottom-right corner a familiar trash can icon
deletes images that are dragged onto it.

The design of the filmstrip is purposefully metaphorical. It
is an always-replenished collection of images that can either
be selected at random or relevant to the user’s query. Images
are simply dragged and dropped from the filmstrip to the
workspace (to keep) or the trash can (to delete). Once an image
is removed from the filmstrip it is immediately replaced.

The workspace occupies most of the interface. Here the
user is free to arrange images in any way that is meaningful.
When the mouse pointer is positioned over an image, controls
appear that allow the user to enlarge or reduce the image’s size.
This ability, while simply explained, is key to the system’s
functionality. Larger images are considered more relevant and
given more weight when computing relevant images. This
form of relevance feedback is easily understood yet makes
its function immediately clear.

The tabbed interface allows the user to organize independent
groups of images. Tabs have become a popular interface
construct, and for good reason. They dramatically expand
and segment the functional area while occupying a minimal
amount of space. Additionally, since the tabs can be named,
the user can choose to add semantic information (up to
several words) to annotate groups of images. In the future
this information can be used to enhance search results with
previously annotated images.

It is not insignificant that PRISM is a Web-based appli-
cation. Ultimately, this provides the broadest platform for
the product. Accessibility is of paramount important to any
interface, and designing for widely-used Web browsers helps
satisfy this need. The client-server architecture allows query
processing to occur on the remote server, freeing the client
of processing and storage requirements. The image database
communicates independently with both the client and server,
providing images as requested. A live demonstration of PRISM
will be available online, accessible to anyone with a compat-
ible Web browser.

The PRISM interface was implemented using contemporary
technologies and design methodologies. On the client-side
JavaScript, CSS, and the DOM (Document Object Model)
realize the interface’s functionality (collectively known as
DHTML). Ajax (Asynchronous JavaScript and XML) is used
throughout to communicate with the PHP-based server and
image database.

The image database consists of 1471 images. The images
constitute twelve categories of salient objects in a variety of
indoor and outdoor environments.

IV. CONCLUSION

The demonstration introduces a live, Web-based application,
known as PRISM. PRISM approaches the image retrieval task
from a user-centric way, providing an interface that provides
considerable freedom for the user to organize images as they
see fit. We will demonstrate the effectiveness of this approach
using an attention-based method of extracting and comparing
salient regions-of-interest within images.

The future potential of this system is a key point of our
presentation. We intend to show how the same interface, while
demonstrated in a particular CBIR implementation, can be
adapted to CFIR and semantic annotation tasks as well.
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