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ABSTRACT

Interactive whiteboard involving human interaction have been
an active field of research in past years in human computer
interaction (HCI). There is a need for adoption of natural
interfaces between user and computing devices. This is
trending in educational as well as corporate sector where
various interactive application, tools and methodologies are
used to make the presentation, summarization of difficult
concepts easy and also to simulate collaborative work and
enhance teaching practices. For Instance, it is a common
practice to draw business processes on a traditional
whiteboard, using conventional modeling notation such as
UML, BPMN, during meetings between software
programmers and business clients. Since it is a traditional
whiteboard, software developer may need to redesign the
process diagram on his computer by referring the whiteboard,
this can be time consuming. Alternative way will be to use
pen-based input device such as an electronic interactive
whiteboard or graphics tablet. Use and working of interactive
whiteboard have received researchers’ attention as it has been
found to be easy and highly effective interaction method. This
paper presents a short review for interactive whiteboard
technology and its operations proposed in the literature. Some
examples of applications are also investigated.
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1. INTRODUCTION

Interactive whiteboard (IWB) are becoming more popular in
educational as well as corporate settings [8]. Interactive
whiteboard is a system which displays a computer screen on
large screen or surface which is made touch enabled [1]. User
can touch and interact with the screen by using either their
hand or stylus pen. This enables user to perform normal
computer operation (moving the cursor, clicking, drawing,
writing etc.) on screen just by touching the surface. Basically,
it replaces the traditional blackboard or whiteboard with
interactive surface. Hence user can annotate the projected
screen as if it is written on a blackboard [3].

All Interactive whiteboards are touch sensitive boards which
generally operate through projector-camera setup connected to
a computing system [4][5]. A typical interactive whiteboard
setup consists of four main components; a computer, digital
projector, device for interaction and software tool which is
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compatible with the operating system and hardware. In this,
interaction can be provided in different ways such as optical,
capacitive, resistive, electromagnetic, and ultrasonic. These
methods or techniques are divided into two categories as
active marker and passive marker. Marker is used for
interaction with the board surface. Active markers are the
source of signal such as light, have good stability e.g. Infrared
LED, Laser pointer. Passive markers are wide range of
reflective markers, which are unstable for signal detection.
E.g. Retro-reflective tape, color tape, color token etc. Active
markers are expensive but have high detection rate and
passive markers has low cost and low detection rate.

Mostly the interactive whiteboard are controlled by using
hand/finger [12][7], stylus, pen [2] etc. Also natural
interaction can be easily associated with the system [7].
Natural interaction means capturing the [18] body
movements/gesture of the user in order to control computer.

This paper presents a short survey of the work done in
interactive whiteboard technologies. The remainder of the
paper is organized as follows. Section Il describes the
hardware setup for typical interactive whiteboard. Section Ill
summarizes the different operating modes of interactive
whiteboards. Section IV summarizes the related works of
touch based interactive whiteboard systems. Section V,
discusses the application of interactive whiteboard in
educational and corporate settings followed by conclusion in
Section VI

2. HARDWARE SETUP OF
INTERACTIVE WHITEBOARD

Hardware setup of an interactive projection system consists of
a computer, projector, a sensing device (such as webcam, Wii
Remote, Kinect or other similar devices) and a marker (such
as pen, stylus) to interact with the system. Some modern
interactive whiteboard also allow user to use body
movement/gesture for interaction.

Here the projector projects [4] the computer screen on flat
surface such as wall, whiteboard. The sensing device such as
webcam captures the movement made by pen, stylus or hand
[12], and then the computer analyzes the captured movement
and interprets operations on computer [6].

The basic framework of interactive projection system is
presented in Figure. 1. Here we can see computer running
software, a webcam which acts as a sensing device which
allows us to capture the interaction made on the projected
surface and an infrared pointer pen is used to generate
interaction and a LCD projector to project the computer
screen over the whiteboard.
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Fig 1: Basic Framework of Interactive Projection System

Generally, the projector and camera are fixed. The computer
screen can be projected on wall, whiteboard or any other flat
surface by adjusting the projection angle of the projector.
Since the size of the screen is adjustable, it satisfies the most
of the applications’ requirement.

3. DIFFERENT TYPES OF
INTERACTIVE WHITEBOARD

Interactive whiteboard is generally connected to computer
through USB or serial cable, or by Bluetooth [17]. The
computer content is projected on wall surface or whiteboard
using a projector. After this a pointer or device may be used to
interact or control the projected content. This reduces the need
to go to computer keyboard and mouse to enter text or move
cursor.

3.1 Infrared scan based whiteboard

An infrared based whiteboard is an interactive display that is
connected to computer and projector. The board is mounted
on wall or on stand. The infrared sensor is attached to the
board which senses the movement of pen, finger or other
devices over the projected image on board. The movement is
captured by infrared light interference created at the surface
when user touches the surface. When the surface is touched,
triangulation principle locates the position of the marker,
stylus or finger [9].

3.2 Resistive touch based interactive

whiteboard

This type of interactive whiteboard requires a pointing device
such as stylus, pen or user can use their finger to interact with
the board. The resistive touch based interactive whiteboard
consists of a membrane which is stretched over the surface
which when pressed makes contact with the conductive
material. The touch point position is located electronically and
can be configured to perform some operations. These
whiteboard are easy to use, but are costly [3].

3.3 Electromagnetic pen based interactive

whiteboard
This kind of interactive whiteboard consists of an array of
wires which are typically embedded behind the surface of
board that comes in contact with the stylus, which has a coil
in its tip which determines the X and Y coordinates of stylus

on board. The stylus is passive it does not contain battery or
power source; it just alters the electrical signal when touched
to board.

3.4 Wii remote based interactive

whiteboard

In this, interactive whiteboard is emulated using Wii remote
and an infrared pen [16][17][13]. The Wii-based interactive
whiteboard was invented by Johnny Lee, in 2007. The setup
consists of a computer, projector, a Wii remote and an
infrared pen. The Wii remote is connected to computer via
Bluetooth, Wii remote has IR camera which acts as a tracking
device which senses Infrared light emitting from an infrared
pen. The projector projects the computer content on board
surface and then user uses the infrared pen as a pointer to
operate or control the content on the board surface. This
approach is user friendly, highly flexible and moderately
inexpensive.

3.5 Interactive whiteboard via an

interactive projector

In this kind of system a CMOS camera is built within a
projector, which acts as sensor. The projector projects the
computer content, and the camera detects the position of an
active IR pen when it comes in contact with the surface of the
board on which content is projected. This system generally
costs more compared to other system. It has some operating
problems such as problem caused by ‘loss of line of sight’
between the stylus/pen and the projector/camera sensor.

4. RELATED WORK

In recent years, there has been lots of research going on in
developing interactive whiteboard surfaces.

Hu, Jun, et al. [1] proposed a novel approach which enables
finger touch interaction by detecting touch event on projected
surface based on button distortion. This requires a standard
camera and a projector, and can be used to emulate interactive
whiteboard based on finger touch.

Chen Rui, et al, [2] proposed an IR pen-based table top
system that uses Wii-remote to track the IR pen movement
and thus interact with the projected content. In this system
they developed a novel method allowing multiple IR pens to
be detected and tracked simultaneously at the same time.
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Dai, Jingwen, et al. [5] proposed a system that lets any table
top surface to which content is projected to be a touch enabled
surface, using just a projector and a camera. Touch is detected
by using computer vision algorithms on hand/finger such as
hand segmentation and tracking.

Soares Christope, et al. [6] proposed a simple camera,
projector system and an IR pen for interactive whiteboard
operation. They used webcam with photographic film attached
to it, in order to detect IR pen light. This system however
faced accuracy issue as background noise disturbs the
functioning and also affects its efficiency.

Chien-Yu Lin, et al. [8] discussed the application of Wii-
remote based interactive surface in educational settings

Michal Lech, et al. [9] developed a system which allows
interactive whiteboard to be controlled using hand gesture of
user. Presented a hardware and software on virtual whiteboard
with special focus on utilizing the fuzzy rule-based gesture
recognition concept and kalman filters for the prediction of
consecutive hand positions also evaluated their system for
efficacy.

Shuai Zhang, et al. and Marco Ronchetti, [10][11] proposed
interactive whiteboard setup using Kinect gaming system as a
sensing device. Kinect is connected to computer which acts as
a sensing device to locate the pointer such as hand, IR pen on
board on which the content is projected. Problem with such
system is the cost of the Kinect device.

Massimo Bosetti, et al, [13] presented a result analysis on
usage Wii-remote based interactive whiteboard by conducting
a survey in educational institutes to understand various
concerns and issues regarding usage of Wii-remote for
interactive whiteboard.

Pranav Mistry, [14] introduced wearable gesture interface. It
lets user to project content on any surface and user can
interact with it using hand gesture [15]. A marker such as a
color tape is wrapped around the fingers and a portable
projector camera setup sense the color marker gesture made
by fingers [19] to interact with the board.

Johnny Chung Lee, [16] [17] proposed the first Wii-remote
based interactive whiteboard. The system consist of a
projector, a computer, a Wii-remote connected to computer
via Bluetooth; this acts as a sensing device, an Infrared pen is
used as a pointer; to interact with the projected content on
board surface.

Andrew Wilson, [20] proposed a compact interactive tabletop
projection vision system. It uses camera-projector pair.
Introduced touch detection algorithm based on the observation
of shadows also used an optical flow algorithm for interacting
with onscreen information.

Franois Brard, [21] emulated interactive whiteboard using
camera projector pair. Colored plastic tokens were used to
interact with the projected content on board surface. Color
detection algorithms are used in the system to detect the
position of color tokens on surface of whiteboard.

5. APPLICATIONS OF INTERACTIVE
WHITEBOARDS

The interactive whiteboards are used in variety of settings,
including corporate meeting rooms, in classrooms at all levels
of education, at work groups, in training room, broadcasting
studios, and others.
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5.1 In Classrooms

Interactive whiteboards have replaced traditional blackboards,
whiteboards, or other video/media systems combination. With
interactive whiteboard a presenter or teacher can teach more
interactively and can work with multimedia features, which
helps in better understanding of the content been presented.
User can interact; write or draw anything on the board surface
which is digitally captured, saved and can be shared with
students for reviewing. The use of interactive whiteboard can
increase the student interest in learning activities in classroom

8.

5.2 In Corporate Meeting Rooms

Interactive whiteboards can be used to explain information
and statistics interactive at a business meeting [21]. It displays
all relevant information in an interesting format. The presenter
can manipulate the content being shown interactively.
Interactive whiteboard is a effective tool or system in the
business world. The information such as graphs, charts, bars,
sales number or any other statistical information can be
delivered during meetings for effective communication
between presenter and attendees.

6. CONCLUSION

This paper exposes various interactive whiteboards, which
replaces the traditional blackboards and whiteboards. Related
work has been discussed for interactive whiteboard which use
commodity hardware, along with the application of it in
educational and corporate setting. Interactive whiteboard have
become the basic and essential part for digital instruction.
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