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TV Automatic Control System for Single-person Households
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ABSTRACT

The number of single-person households is increasing worldwide, and among them, the proportion of elderly

single-person households is increasing. In the case of elderly single-person households, a significant portion of their

leisure time is devoted to watching TV. However, if they fall asleep while watching TV without turning it off, it may

be difficult to sleep well due to lights and sounds of TV, which can cause health problems such as depression and

reduced immunity. Therefore, in this paper, we propose a system that automatically turns off the TV when a person

watching TV falls asleep. Images are collected using the camera installed in front of the TV. Since the posture of a

person watching TV varies from a sitting posture to a lying posture, the system is designed to determine whether or

not to fall asleep regardless of the posture. In addition, since it becomes difficult to judge eye movements as a person

moves away from the TV, a method for extending the judgmentable distance is proposed. The system model was

implemented and tested using a Raspberry Pi, a monitor, an infrared sensor, and a camera. Eye movements were

judged regardless of sitting or lying position, and the distance between a user and a TV was extended by about 200

cm.
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Fig. 1. Flowchart of the proposed system.
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Fig. 2. Six eye coordinates for EAR calculation.

23TV ALZXL gt HQH AlAH-

231 g2 3H
TVE He= A2 27 oobd & Sk AL =

Journal of KSDT Vol. 21, No. 1, 2022



oY
rlo
R
51

oy
2
ot

Ho

QA BAY MAES MR W% Sk weba At
o] 9 8l &g 4] Aol Aol £ o] 47 4
g7t HEs wekshs w4o] Wasit

B =Rol At 20 14e Eatel olulX|E
o ISR, e BES Ba) Sole =)
SAAAN Alge] @2 et Aol TV

oF Gt ARE FANE AT BEE

-

[e}

%P

z r°"

[e]

ofr =2
nO (R

8T J_E:] 15
o] 3] - —90°9} +90° Alojof| 4] o]Foj Rt 9]
SRS Aleh AR dEE Ze h7hA] gidE A
2&3)o] AlFe] do] olAlEH = AL W 1:}
2= s olnAlE FAlett dus

th 9FA] olofr|3t DIibS E3) 68719 gz E4
Slol o]tk 1% % & o Bol T 4, 374 4o

o] 2uE FEc) I 33 2ol T HE A=
o] 7le71E AR F, acan A5 ©]-8-5) Zl*dﬂr x5
Aole] ZeyE ek 09] gk yEE 71E o xZe o
of L 40, x5 0] £ WS PR Tk 2n

g2 ontE AAZIH ZH Yo 7 wol 5 AdEt
e
Coordinate of Point 46
(X465, Ya5) 7
Coordinate of Point 37 [Y37- Yy

(Xa7, Y37)

.

7

[Xs7 - Xagl

Fig. 3. The X and Y coordinates of points 37 and 46 and
their rotation angle.

232 ABRH = @At M

e AP Aol WekAE th2a, g Aol
ole] W 5ol ek che) Sk vk s
g 44 BES Fof AMgA B = A £
Sghe gt

233 QA Hz| &Et

AFE BUE, A0lEE g TVE vad ¥ e
A4 A3 Uk A0l VR ol
Ak ofelgtk weba, &= Q14 Al Sel] Slat
of BIPAS Agalo] YAt ﬁeﬂ SEEEnY

MM oJu]A|E E o] mE N H St (MxNX
(MxN) o]u] 2|7} o], MN-1)7e] Sl chsh ghe o

RHE AT A o] 7] 25k A1 A1 %, 2022

ol Feoof gtk 2 =RoA= <l
(Nearest neighbor interpolation), ~12] 1L
interpolation) & 28510 s} ghe shgsiith AR o]
sl H7hEe SO oul|e] (x y) 9149 B @
712 ©]1]2] 9] (round(¥N), round(yN)) $1#]9] B4 gho
SFsie), oFAE HIFHL 7|2 o|u]z] 9 N, y/N)QJ ol

A e Aeol tsto] Az]o] uhg 7HEAIE Fof At
o ke daRith

= E=olAls olu]A|e] F3} golE 27 3uj St
ok ANERE S017] flste] dE 4 ol d= S4F
T AR T HRrh FHol HES st =T

Q9] 21712 E3} ol7} 242} 180] H=F A2k 1)
1 gehd ofnlx|o] BzPHS A gste] 3u) Sy 5
QAP Aakaiet

-

L

2.4 HQHStE AlAHI 23

Fig 49} 2o, AIQksh= TV 25 A|of A AES ah=2u|
2] u}o|(Raspbeny Pi) 3b5 7|REo.2 &5} Th 7-inch HDMI
gtzH2|uto] BUEHE TVE ARSIk HYE o
gtz2|uto] shdle wE V2& ARyt = ARt
o] 24| og melalr] fJste] AelA AlAE AA|s)
Pow, M LEDQF 254 LEDE F71sto] AHEA7}
Ad W7 BEE BRI 4= QesE sl gk Elg)
o] 72} E V2= MIPI Camera Serial Interface]] $125+%
11, A 9)A AllA el LED= 242 GPIOo| A5t

LED v 2
HEHABEEA)

ol dM

Fig. 4. Proposed TV control system model.
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Fig. 10. Test for channel decreasing mode.
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