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Abstract. Existing TV remote controls using relative coordinates have some
difficulties in selecting various types of IPTV content. This paper proposes
an absolute coordinates based remote control to make the selection of IPTV
channels more convenient. It uses a laser pointer to point at an IPTV, a
camera mounted the remote control to locate the spot pointed at, and control

software to calculate the absolute coordinates of the spot pointed to on the
screen.

Keywords: [PTV, Remote Control, Absolute Coordinates.

1 Introduction

[ntemet Protocol television (IPTV) [1] is a system through which digital television
Service is delivered using internet protocol, while other TVs use traditional radio
frequency broadcast or cable television formats. IPTV provides various services via
Wo-way communications, such as VOD (Video On Demand), shopping, online video
£ames, singing rooms and chatting as well as TV channels [2-4]. It needs a set-top
X for the IP based services and an advanced remote control to utilize the services
casily and efficiently [5].
Serﬁ:;le the latest set-top box technologies haw:fe offelred_a num_ber of in.{eracti\-e
S, the remote controls have found some difficulties in keeping up with them.
int:? ail;st pmvid!.t additional arrows buttons for moving a cursor, and it makes the
i ;ve selection of crnnlf:nts l:hftlcult.[f:-—E]. When pressing an arrow ‘t?utmn, the
Wants h%s not move directly to the point or contents on the screen which a user
“'-'mb;,r ;’; moves o the content next (o the current one. It creates the need for a
button presses and inconvenience.

Toh g
& '_:I‘n €t al. (Eds.): RGIT 2011, LNCS 7105, pp. 223-228, 2011.
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The paper is organized as follows. Section 2 discusses related work on existing
IPTV remote controls. Sections 3 and 4 explain the design and implementation of the
proposed remote control, respectively.. Section 6 concludes the paper.

2  Remote Control for IPTV

IPTV remote controls can be divided into 3 types: remote controls with a number of
buttons; multi-function remote controls with a touch screen; and motion remote
controls with internal motion sensors.

A button type remote control, such as the hanaTV remote [9], is easy to implement
since it is the same as the existing remote controls. It however has some drawbacks. It
is difficult to update as new functions, contents and channels are added. It is also too
slow for users to move the cursor into the location where he wants, since he has o
push arrow buttons several times.

Touch screen type remote controls were proposed by Caviar [10] and
Harmony 1000 [11]. Caviar used a 3.5 inch touch screen, but it was too expensive for
use as an IPTV remote control. Logitech Harmony 1000 is an integrated multi-media
remote control with a 3.5 inch touch screen like the Caviar. The difference is that the
Harmony can be updated through the Internet. The updating procedure however is
complicated for general users to manage. It uses a joy-stick for cursor movements
instead of buttons.

A couple gyro sensor installed motion remote controls are the Wii remote [12]
and the Magic motion remote control [13]. The Wii remote for the Wii game
console is a type that is controlled with the use of an acceleration sensor. The
acceleration sensor is installed internally so that the control is possible with
different motions. For example, circling and crossing movements are translated
into the execution of selecting and canceling. The Wii remote is mostly used for
gaming content. The Magic motion remote control is for Xcanvas by LG
Electronics. Like the Wii remote, the Magic motion remote control with an
acceleration sensor can control screen shifts and movements. However, both
products rely on a relative coordinate system which lacks direct selection from the
objects on the screen.

3 Design of Remote Control

As seen in Figure 1, the system to control the contents of an IPTV consists of a TV
set, an IPTV set-top box, a wireless receiving circuit and a camera-type remote
control.  As for the way of operating the system, when placed at a spot aimed by the
remote control, the wireless transmitter will convey the coordinate information to the
set-top box. The IPTV software installed inside the set-top box receives the location
coordinate aimed at by the remote control and marks the cursor on the TV screen.
The set-top box will be perceived to be like a mouse, freely selecting the contents on
the TV screen. In this paper, a remote control, the core out of the overall system
composition, is designed and implemented.
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Fig. 1. The system architecture of the IPTV remote control

The camera-typed remote control consists of a CCD camera, an A/D convertor,
FPGA. MCU and a wireless transmitter, as shown in Figure 2.

_ RemoteControl

Data Input

(Image Data - Analog data
M m
CCD Camera A/D Convert

Digital data

Coordinate data

Data output
(Coordinate Data)
B mmm—

IWireIess module

Fig. 2. H/W architecture for a remote control based on a camera

The image signals produced are generally analog signals, but in the case of a small-
sized camera built into a cell phone, they are digital image signals. When choosing
a digital camera outputting digital image signals, it is not necessary o design an
additional A/D transformation circuit. On the other hand, a CCD camera is usually
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analog, so it needs an A/D converter. In the case that a camera with a 1280 x 1024
resolution outputs images at 15 times per second, it is required to choose a FPGA able
to process 8 bit data at over 30 MHz speed.

The FPGA plays a role in receiving the camera image signal data and extracting
the core data. The MCU calculates the point coordinate aimed at and transmits the
coordinate and button signals calculated to the set-top box through the wireless
transmitting circuit. The remote control proposed can be completed by designing
and assembling hardware and firmware, such as a camera, a lens, FPGA, MCU, and 3
wireless transmitting circuit in a proper case.

4 Implementation of the Remote Control

To implement the remote control, the IR filter is built in the front of the lens as shown
in Figure 3 so that only images in the infrared-ray domain can be accepted as input
into the camera in the front of the remote control. Since both interior and exterior
images of the TV set correspond to the domain of visible rays, it will be easy and
simple to extract the location of the TV screen in the case of using the infrared-ray
LEDs as particular marks.

Infrared Rays Filter
T

.r"""
o
! ""--,“ "_J‘
| i =
:..---v:-""" e e
it

CCD  Optical-glass Lenses ™%
9

Fig. 3. Optical Composition of the Camera to Perceive Particular Marks

The wavelength of visible rays is defined to below 700 nm, but in other cases, it
can be defined to be 750 nm or even below 800 nm. For example, if the wavelength
of the infrared-ray LED is 770 nm and the IR filter passes wavelengths over 750 nm,
the luminescence domain of the infrared-ray LEDs should be perceived to be brighter.
In an actual circumstance, there exist visible rays over 750 nm, so there may exist a
low brightness illuminated domain in addition to the domain of the infrared-ray
LEDs. Even though it is less bright than the luminescence domain of the infrared-
ray LEDs, any domains with a little illumination can be obstacle factors in the process
of extracting only the domain of the infrared-ray LEDs. To prevent the visible rays
from going into other domains as much as possible except for the particular marked
domains, it is required to use infrared-ray LEDs with wavelengths over 800 nm and
set the wavelength of the IR filter to over 800 nm. Since a camera mostly perceives
the domain of visible rays and infrared wavelengths below 1,000 nm, the wavelengths
of the infrared-ray LEDs and IR filter need to be set to over 800 nm and below 1,000
nm. Wavelengths of 850 nm for the infrared-ray LED and of 800 nm for the IR
filter should be chosen for the proposed remote control.
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Fig. 4. GUI of the software for IPTV

Figure 4 shows the prototype implementing the software designed. On the left side
is marked the coordinate of the screen cursor on the screen, and on the right side is the
image information input from the camera on the screen.

5 Conclusion

IPTV (Internet Protocol Television) provides a variety of two-way services, such as a
VOD service, a TV home shopping service, on-line games, a singing-room service
and an internet chatting service, in addition to the existing TV channels. With
existing remote controls it is difficult to easily select among the hundreds of types of
content available through IPTV.

To solve this problem of the existing remote control technology, this research
designed and implemented a new remote control for IPTV based on absolute
coordinates. The remote control methodology is to install four infrared-ray LEDs on
the TV set and to calculate coordinates through a real-time analysis of the images
taken by the camera. For this process, an algorithm was developed to create
coordinates with the input images from the camera by using trigonometric functions
and an equation to calculate the distance.
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