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Abstract—There are described the modern television systems and the device management. A method to support
television system in an active state depending on the current performance of biometric parameters of the ob-
server. The article examines the range of possible angles the user's face, which is near screen television system.
Depending on the range of extreme values of the decision to intensify or hibernation television system.
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automatic control.

I. INTRODUCTION

The technique of television systems rapidly being
replaced analog devices to digital. This process is not
yet complete, but it is clear that in the near future in
television should occur even more sweeping changes —
making the transition from hardware to software, the
replacement of the traditional production technology
of television programs in information technology. The
essence of this transition is the use of standard com-
puter platforms and standard telecommunications
components in conjunction with specialized software.
Only the transition to information technology is able at
this stage to make a high-quality digital television
systems, rapid and cost-effective.

As a result of the introduction of information
technology television system is transformed into an
information system in which all production opera-
tions have data operations, and actuators are software
and hardware components of computer platforms.
Each function is realized in the traditional scheme of
separate specialized technical device becomes just
one of the functions that are performed by software
and multi-purpose hardware-based systems for in-
formation technology.

Design and development of computer information
systems, based on information technology, is more
difficult and complex than the design and construction
of traditional analog and digital production programs.
Moreover, the design of computer information sys-
tems requires a fundamentally new approach that goes
beyond the purely technical transformations. We
need a new way of technical thinking, focused on
recognition biometric user television system.

II. THE ANALYSIS OF THE LATEST RESEARCHES
AND PUBLICATIONS

At present there are many methods of managing
television systems, ranging from remote controls and
ending gestures, voice commands and even facial

movements. In [1]-[3] states that there multimodal
interfaces for managing television (TV) systems.
Multimodal interface includes a visual interaction
between the user and the display system of your TV.
With the help of a multi-modal interface, containing
as system control your TV personal computer, a
video camera and microphone, carried out to control
the TV by a user's interaction with its display system.
This algorithm detection and identification of the
user, an algorithm for gesture recognition and voice
recognition algorithm signals and dynamic range of
data extrapolation of these algorithms on certain
formulas. They are mathematically expressed by the
dependence of the algorithms of these three modali-
ties of interacting with a graphical menu multimodal
interface is detected by a mathematical analysis of
algorithms of three sets of signal commands control
the TV, which are included in the database and the
memory of a multimodal interface. As a result, it
automatically identifies the individual for each user
algorithms for three sets of signaling teams, inte-
racting with its graphical menu, and carries with them
to control the TV.

To date, there is a technology integration of the
Internet and digital interactive services into modern
television sets and set-top box, as well as in the
technical symbiosis between computers and
TV/digital TV receivers, previously referred to as the
“Connected TV” Now it is called Smart TV. Cur-
rently, the technology is developing rapidly: ac-
cording to experts, in 2010, features Smart TV was
provided with 40 % of flat panel TVs, in 2011 —90 %
[3]. Although the concept of Smart TV is at an early
stage, it is rapidly supplemented by software, such as
Google TV and XBMC. Technology is widely cov-
ered in many literature [2]-[5], and also stimulates
the equipment manufacturers, such as Samsung,
Sony, LG and others to develop products with search
functions, install applications, support for interactive
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media, personalized communication and social me-
dia. The main problems to be solved manufacturers, it
is easy to work with network resources using remote
controls. To solve this problem developed special
remote control that combines the functions of the
actual TV remote and joystick / computer mouse, for
example — Magic Remote from LG [4]. But not in the
Smart TV or multimodal interface does not provide
the possibility of switching the TV system in a low

(O e S —

Remote Control

power mode, depending on the angle of the user's
face. Also, there has not been solved and the problem
of automatic exit from this mode, depending on the
angle of the face.

III. TASK STATEMENT

Let us be a television system consisting of TV,
camera and remote control (Fig. 1).

-= Camera

Watcher’s face

Television Stand

Fig. 1. Television system with TV camera to track the observer's attention (side view)

Figure 2 shows the same thing, only the front view.

O _ —— Camera

Television Screen

Television Stand

Remote Control

— |:| Q — Watcher’s face

Fig. 2. Television system with TV camera to track the observer's attention (front view)

Need to find a range of possible angles of the face
of the observer in depth and on the basis of this range
to translate the TV system in sleep mode and back.

IV. TASK SOLUTION

Determining the range of possible angles face
based on geometric structural features of the human
face. As a priori information can be used About face
anchor points, such as the centers of the pupils, nose,
extreme left and right border of the face, lips center,
the lower point of the face, etc. Automatically re-
trieve the location of control points by using the al-
gorithm using elastic graph, and control points listed
this algorithm finds the first few iterations [2].

Knowing the coordinates of the anchor points on the
facial image, we can use this information to find the
range of possible angles face, allowing television
system to make decisions on the transition to sleep
mode or vice versa. In order to develop an algorithm
for automatic determination of the range of angles on
his face image is proposed using ratios based on
geometric features of a human face. You can use the
following reference points (Fig. 3):

1. The center of the pupil of the left eye.

2. The center of the pupil of the right eye.

3. Nose.

4. The center of the lips.

5. Point lower face.
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Fig. 3. Anchor points for determining bevel face

Since the image is two-dimensional human face,
to determine the range of angles is mainly used me-
thods used in geometry in the plane. However, one
should take into account the spatial geometry of the
human face, especially that nose has some height
above the plane passing through the other control
points (centers of the pupils of eyes, the center of the
lips, face lower point), which can prevent the proper
solution of the problem. So you need to choose a
triangle, the plane which would be parallel to the
plane of the face and the height of the triangle took its
maximum value in frontal face position.

Since the point at the end of the nose and on the
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mid-point of the lips slightly protruding over the
whole face, the remaining points on the pupil of the
eyes and the lower point of the face, ie, 4, B, E
(Fig. 4). Chin can also act on the face, but the lower
point of the face is not the end of the chin and the
bottom, so the position of the frontal face it lies ap-
proximately at eye level.

The left pupil

The right pupil
B

The tip of
the nose

C

The center of
the lips

D

Fig. 4. Triangle formed by face anchor points

With gradual tilting face, as shown in Fig. 5, the
projection area of the triangle formed by the points of
the pupils of the eyes and lower face which decreases,
and decreases the projection height of the triangle.

40° 45°

Fig. 5. Face at different angles ascending

Let the height of the triangle ABE is equal to 4,
and projection — p (Fig. 6). They will correlate with

each other as 4 = p cosa, where a is the real value of
the angle of inclination of the face.

In Fig. 6 shows the projection of the triangle ABE,
and the projection of the height EP. Since AP = BP, it
is easy to find the coordinates of the point P, which

will be equal (“sz,%} The length of the

projection of the EP will be equal

2 2
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The left pupil The right pupil

P
L]

E
The bottom face point

Fig. 6. The height of the triangle ABE, EP =p

In source [3] states that the ratio of the distance
between the pupils perpendicular to the face of a man
held in the lowest point of the chin (PE — Fig. 6) lies
in the range 0,4...0,7, i.e.

0a<dB oq 10 h 10

h 7 AB 4
or

mAB<h<QAB.

7 4

Since /& = p cosa, then

mABSpcosocSQAB = 10ABSCOSOLS10AB.
7 4 Tp 4p

In turn, |AB|= \/(x1 - X, )2 +(y1 -, )2 , we will
get

+(y1 _y2)2
+(2y5 =V
5\/ x] xz yz)
\/(2x5 X _xz) +(2y5 -0 _y2)2
from what we get the next inequality
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Denote the smallest possible angle for oy, but
biggest — for Oy, 1.€.
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We assume that if the average value of the angle of
the range of possible angles face more than 45°, then the
observer attention is reduced or absent and television
system may go into low power mode. That is:

o, =arccos

V=) )2

Vi _y2)2

s
[f amm amax > 45°

5 = hibernation;

a max 45°

A
I min
;=

= activation.

V. CONCLUSIONS

So, in this article described the existing technology
and developments in the field of television systems
and methods of management. Was proposed algorithm
for determining the range of possible angles face too
deep. Information about them will build a TV system
with elements of artificial intelligence. Television
system based on this information, make decisions
about moving in low power mode — if it reduces at-
tention of the observer or vice versa will be activated
at elevated his attention.

The paper discusses and analyzes the conditions
of formation and detection zones of probable aircraft
icing.

Detailed consideration of these conditions, it is
clear that the condition of a clear division of
hydrometeors, depending on their phase state (ice or
water droplets), which is required for correct
operation of the algorithm Shupyatskogo-Yanovsky
[3], [5] is not always satisfied. Namely, this condition
is satisfied only in stratiform icing scenario. To
verify the correctness of the algorithm and evaluate
its reliability in other scenarios further investigations
required, since these scenarios allow for the
simultaneous presence of crystals and drops in a
resolution volume.
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. M. ®egopos. InTenexkTyaJbHUIl MeTOA MiATPHMKH aKTHBHOCTI Tes1eBi3iiiHOI cucTeMu

PosrnsinyTo cydacHi TeneBi3iiiHi cHCTEMHU Ta NPUCTPOI YNPaBIiHHSI HAMH. 3alpOIIOHOBAHO METO/, KU J03BOJISIE ITij-
TPUMYBAaTH TENEBI3iiHY CHCTEMY B aKTUBHOMY CTaHi B 3aJIEKHOCTI BiJl TOTOYHHX MOKa3HUKIB 010METPUYHUX MapaMeTpiB
crnocrepiraya. [IpoananizoBaHo Iiana3oH MOXJIMBUX KYTiB HaXWITy OOJHYYSl KOPUCTYBaya, SIKUH 3HAXOJMUTHCS OIS eK-
paHy TemneBi3iiiHOI cucreMu. B 3aiexHOCTI BiJl KpaiiHiX 3Ha4YeHb Jliana3oHy MPUHMAa€eThCsl PIIEHHS PO aKTUBI3Allil0 YK
ribepHaIito TeneBi3iiHOI CUCTEMH.

Karu4osi cioBa: TenesiziiiHa cucteMa; MITyYHUH 1HTENEKT; pO3Ii3HABAHHS 300pa)KeHb; iAeHTU]IKalis 0coOH; aBTO-
MaTHYHE YIIPaBIIiHHS.
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J. M. ®énopos. NHTENIEKTYAIBHBIA METO MOAAEPKKH AKTHBHOCTH TeJIeBU3NOHHOW CHCTEMBbI

PaccMoTpeHbI COBpeMEHHBIE TEJICBU3NOHHBIE CUCTEMBI M YCTPOWCTBA YIpaBiieHHs: HUMU. [Ipeioker MeTo 1, KOTOpBIi
TIO3BOJISIET MOJUIEP)KUBAThH TEJICBU3NOHHYIO CHCTEMY B aKTHBHOM COCTOSIHHM B 3aBUCHMOCTH OT TEKYIIHMX TOKa3aTesien
OuoMeTpHYeCKUX MapaMeTpoB HaOmoparens. IIpoaHanu3supoBaH Auana3oH BO3MOXHBIX YIJIOB HAKJIOHA JIMIA IIOJIB30-
BaTelsl, KOTOPBIH HaXOOUTCS y SKpaHa TEJIEBU3MOHHOW CHCTEMBI. B 3aBUCHMOCTH OT KpallHMX 3HAa4YeHWH Juara3zoHa
MIPUHUMAETCSI pelIeHre 00 aKTUBU3ALUK WIIM THOEPHALINH TEJICBU3NOHHON CUCTEMBI.

KaroueBbie ciioBa: TeeBU3MOHHAS CHCTEMA; UCKYCCTBEHHBIN MHTEIIEKT; Pacro3HaBaHUe U300pakeHHH; uIeHTH(DU-
Kalus JIMIa; aBTOMaTUYECKOE YIIPaBJICHHUE.
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