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LOI CAM ON

Pau tién cho em xin @ 16i cam on dén tit ca cac thy cb trong b ménPién
T — Vién Thong, Khoabién Tir, truong Pai hoc Ki Thuat Céng Nghép — Pai hoc
Thai Nguy&nda 1 tro, tao diéu kién vé co sv vat chit, tinh thin cho em trong qué
trinh thec hién d6 an.

Pic biét em xin bay & 10ng bét on sau &c ti ThS. L& Duy Minh, ngoi da
quan tam, chbao huéng din nhiét tinh va danh thi gian quy bau isng din em trong
suwt qué trinh nghiéni ¢é¢ em hoan thanlé an nay.

Bén anh d6 1a nhing y kén dong gop @a kan bé, giadinh da cho em ngan
dong vién bn dé hoan thanh nim wu cua dd 4n. Quald, emda dat dugc nhiu tién
bo vé kién thirc ding nhr nhirng K nang lam véc bo ich.

Em chan thanhig |6i cAmon dén toan tk thdy c6, giadinh va cac in!
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DANH M UC TU VIET TAT

Tu viét tit

Tiéng Anhday du Tiéng Viét
Advanced Television System Hoi dong v hé thdng truyén hinh
ATSC . r i A
Commitee cai bién
C/N Carrier/Noise Song manggt am
CD Compact Disk bia CD
Coding Othogonality Fequency Ma héa ghép kénh theant s
COFDM g . . _
Dvision Mlitiplexing truc giao
pieg | PDigital Broadcasting Expert |\ chuvén gia trén hinh é
Group
DVB Digital Video Broadcasting Trién hinh $
DVB.c/s/T| Digital Video Broadcasting- Truyen hinh $ qua cap / g tinh /
Cable / Satellite / Terrestrial phéat song trén & dat
EDTV Enhanced Definition Television Truyen hmhr%onghan gii mo
FEC Forward Error Correction w8 16i tién (thuan)
HDTV High Definitiom Televisiom Trugn hinhdd phan gii cao
Integrated Services Digital | Truyén hinh $ cac dch w tich
ISDB )
Broadcasing hop
LDTV Low Definitiom Television Trugn hinhdd phan gi thap
MPEG Moving Pictures Experts Grot pNhom chuyen gla nghienia ve
anhdong
M-PSK M-ary Phase Shift Keying Khoacth pha M tang thai
M-ary Quadrature Amplitude| Diéu ché biéndd vuéng géc M
M-QAM . I
Modulation trang thai
National Television System | Hai dong ¢ thong truyén hinh
NTSC . 7 D
Committee qguoc gia My
oFpm | Othogonality Fequency Dvision Ghép kénh phan chia themts

Miltiplexing

truc giao
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PAL Phase Alternating Line Pha luan phién theo dong
Quadrature Amplitude A L AR AA A .
QAM Modulation bieu che biéndo vubng goc
QPSK Quadrature Phase Shift Keying Khdéehdpha vudng géc
RF Radio Frequence Caimt
SDTV Standard Definition Television Truyen hinhdo phan gii tieu
chuan
SFN Single Frequence Network alt don tin
Society of Motion Picture and  Hiép hoi anhdong va i s
SMPTE - . PO
Television Engineers truyen hinh
UHF Ultra High Frequency ah 9 cuc cao
UHDTV Ultra High Definition Truyén hinhdd phan gii siéu nét
Television
UHD Ultra High Definition Do phan gii siéu nét
VHF Very High Frequency an s cao
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LOI NOI PAU

Khi doi sdng vat chat caa ngroi dan ngay canguoc nang cao, yéuia vé chit
lwong cac clrong trinh trugn hinh, gii tri ngay cangdn. Linh wrc phat thanh tridn
hinh trong My nam tro lai day dang cé niing hrc tién nhay vot. Truyén hinh
analog, trugn hinh cap, trudn hinh K thuat sb mat dat, truyén hinh \é tinh DTH..,
phat trén manh ¢ sd luong va clit luong, lan da khip cac inh, thanh pé va anh
tranh Bn nhau. TAm chi, ndt dia ban ma céif 2, 3don Vi cung @p dich wi gay nén
su lya chon khé khan cho ngroi ti€éu dung.

Tuy Vay, c6 ndt thuc t€ 1& cac nha s xuit truyén hinhé Viét Nam \an dang
phat séng dlrong trinh trén B analog va digital cho nén agi st dung Van dang pli
tiép nhan nhiing chrong trinh trugn hinh chra dwgc nhr mong mién, ké ca cac gia
dinhda gim cho minh nting laai tivi c6 man hinh Full HD & 16n.

Su kién vé tinh VINASAT-1, ¢ tinh vién thdngdau tién da Viét Nam bay vao
quy dao d& md ra mdt ki nguy@n ngi cho inh wrc Théng tin - Trugn thdng noi
chung, thh wec truyen hinh néi riéng. & day, ching ta c6 thém dn phrong tién
truyén din mai véi bang thdng éng, tii khip toan géc. Hinhanh duogc truyén qua ¢
tinh ding € dugc dam bao chit luong &m thanh, hinhnh cao nht, phu lp cho phat
trién cong ngh truyén hinh cado phan gii siéu nét UHDTV.

Néu so sanh & truyén hinh chdn SDTV va trugn hinhdo phan gii cao
HDTV thi UHDTV c6 nhéu wu thé hon hin. Truyén hinh HDTV ¢ Viét Nam hén
nay c6do phan gii cao nhit 1a 1080diém chiéu ngang va 1928iém chiéu doc (1080
x 1920) trong khit6 truyén hinh UHDTV c6 8 luong diém anh [éndén 3840 x 2160
(7.680 x 4320). Ging nhr mayanh ky thuit sd c6do phan gii cao ton han, $ luong
cac chi tét anh axa UHDTV cao gp 4dén 16 kn so i HDTV, cho hinhanh gic nét,
chan thrc, $ngdong.

Véi nhitng dic tinhuwu viét nhe trén, c6 th khing dinh xu ti€ UHDTV la it
yéu trong thyi gian ngin toi day va phu bp véi xu thé phat trén caa xa 16i. Xuit phat
tir thyc & d6, emda tién hanh nghiéntu va thre hién dd an 6t nghiép voi dé tai &
“Cong ngte truyén hinh dé phan giii sieu nét UHDTV. Em xin chan thanham on
thay ThS. Lé Duy Minhda tén tinh hréng din, tao diéu kién dé em cé th hoan thanh
t6t 46 &n @a minh.
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CHUONG I: GI Ol THI EU CHUNG VE TRUYEN HINH SO

Sir dung phrong phap & dé tao, hru tir va truyn tin héu cia chrong trinh
truyén hinh trén kénh théng tinamrong ra ndt kha nang dic biét rong rai cho cac tét
bi truyén hinhda dugc nghién é¢u truge. Trong ndt b tng ding, tin héu $ dugc
thay tf€ hoan toan cho tin &il trong tr vi c6 khi niang thé hién dugc cac clirc ning
ma tin héu twong tr hau nhr khéng tké 1amdugc haic rat khé thre hién, nHit 1a trong
viéc xu ly tin hiéu va ru trir.
1.1.Pic diém caa truyén hinh s

- C6 kha nang phat hén 16i va sra sai.
- Tinh phan ép (UHDTV, HDTV + SDTV)

- Thu didong 6t: Nguoi xem dudi trén 6td, tau ba Vin xemduoc cac clrong
trinh truyén hinh, & di nhr vay la do > Iy tét hién twong Doppler.

- Truyén i dugc nhiu loai théng tin.

- [t nhay véi nhidu v6i cadc ding méo xy ra trénduong truyén, hio toan cht
lwong hinhanh, thu $ khéng con Hin trong “béng ma” do cac tia séng gh

Xa tir nhiéu heéng dén may thubay 1a \in dé ma k¢ analogdang khéng khic
phuc duoc.

i
|
i
|
g
-

a. tin hgu twong i b. tin héu

Hinh 1.2. Kld ning chong lzi can nhéu cia tin hisu TH trong t kénh 1an dn

SVTH: Nguyn Mgnh Tuin Trang 12



b6 An Tot Nghigp GVHD: ThS. Lé Duy Minh

Phéat nhéu chrong trinh trén rat kénh trugn hinh: tét kiém tai nguyénan :
- M6t trong nlitng wu diém oaa truyén hinh $ 14 tiét kiém phb tan

- Mot Transponder 36MHz tréy duoc 2 chrong trinh trugn hinh trong tr
song co th truyén dugc 10 + 12 chrong trinh trugn hinh $ (gip 5 + 6 bn)

- Mot kénh 8 MHz (trén it dat) chi truyén dugc 1 chrong trinh trugn hinh
tuong tr song co th truyén dugc 4 + 5 chrong trinh trugn hinh $ d6i véi hé
théng ATSC, 4 + 8 chong trinhdéi véi hé DVB —T (tly thibc mac diéu ché
M-QAM, khoang kio vé va FEC)

Bao toan cht luong:

-

Tin hiéu so
oh
g I
b.
= I
& I
<=
O I
I
I
I
Tin hiéu |
twong tu :
I
|

Khoang céch giita may phat va may tlg

Hinh 1.3. So sanh éhluong tin hitu 5 va trong te

Tiét kiem ning keong, chi phi khai thac #p: Cong sét phat khéng an qua én
vi cudng do dién treong cho thu & thap hon cho thu analogdp nhay may thu 8 thip
hon -30dén -20 dB so %i may thu analog).

Mang don tan (SFN):cho kh nidng thiét 1ap mang don kénh, ngta 1a nhéu
may phét trén cung éhkénh songbay la s hiéu qua 16n xét \& mat cong sat va in

A

S0.
Tin hiéu $ d& xir ly, mdi tredng quan ly didu khién va xx Iy rat than thén voi
may tinh...

SVTH: Nguyn Mgnh Tuin Trang 13
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PH tin
hiéu
tuong
ty

Phé tin hiéu

Hinh 1.4. So sanh phin hidu trong tr va tin héu &
1.2. Céac phrong thirc truyén dan truy én hinh
% Truyén hinh s qua \é tinh

Kénh & tinh (khac i k&nh cap va kénh phat song tréatmat) dac treng boi
bang tn rong va & han ché cdng sét phat. Khugch dai cong sit caa Transponder
lam viéc gin nhr bao hoa trong céatiéu kién phi tuyén.

% Truyén hinh s truyén qua cap

Diéu kién truyén céac tin hu $ trong mang cap tong déi dé hon, vi cac kénh
la tuyén tinh i ty sb cong sét séng mang trérap am (C/N) trong dbi I6n. Tuy
nhiéndé rong bing n kénh b han ché (8 MHz). Doi héi phai diing cac phong phap
diéu ché sd c6 hiu qua cao ton so \i truyén hinh theo quaatinh.

< Truyén hinh s truyén qua song nat dat

Dién phi song kep hon so \6i truyén qua ¢ tinh song @ thuc hién hon so \6i
mang cap. @ng ki han cké boi bing théng nénisdung phrong phapdiéu ché OFDM
nhim ting dung trong din qua 1 kénh séng va &b phuc cac hén twong nhéu ¢
truyén hinh nit dat teong tr.

s TOm lai:

Truyén hinh $ trong & ba mdi trong cé & bd sung, B tro cho nhau. Ku

truyén hinh qua # tinh c6 ti¢ pha séng nét khu wrc rat 16n véi s luong chrong trinh

SVTH: Nguyn Mgnh Tuin Trang 14
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lén d&én hang tim thi tin hgu $ trén mit dat dangdé chuyén cac clrong trinh khu
vyc, nhim vao ndt sb lugng khéng &n ngroi thu.

Pong thyi, ngoai véc thu king Anten nld cia may tinh xach tay. Thu trén di
dong (trén 6 td, may bay...). Tra@g hinh $ truyén qua mang cap phc vu thuan loi
chodbi tugng 1a ar dand cac khuddngaddc, khéng catiéu kién lip Anten thu ¢ tinh
hay Anten njt dat.

1.3. Céac I tiéu chuin truy én dan truy én hinh s6 mit dat
1.3.1. G#i thigu chung 3 chuin

Chodén nim 1997, ba &tiéu chin truyén hinh $ mat dat da duoc chinh thic
cong 1o:

_ ATSC aia My

- DVB-T cua Chau Au

- DIBEG cia Nhit

Mai tiéu chuin déu cé miit manh, yéu khac nhau, cac 6a tranh ldn lién tép
nd ra. NhEu cwc thr nghiém quy mé &4m o3 quic gia, \6i sy tham gia éa nhéu t
chac Phat thanh - Trén hinh, @ quan nghiénteu khoa lc va tim chi cac ¢ quan
chinh ph.

Muc dich aia cac tlr nghiém:

- Lam r6 cac nit manh, yu oia trong tiéu chén
- Lya chon tiéu chidn phu hop véi méi quic gia.

Do DIiBEG trén thrc t& 1a mbt bién thé cua DVB-T (vi cung & dung phrong
phéapdiéu ché OFDM), nén cac dc tranh ldn thedng cH tap trung vao 2 tiéu chim
chinh la ATSC va DVB-T.

Ca hai tiéu chén naydéu ar dung goi trugn tai MPEG 2 tiéu chéin quic t,
mé ngoai Reed-solomon, ma trong Trellis-code wahs\g phrong phap tréo, rig
nhién héa @ liéu.

Khac nhaw phrong phapdiéu ché 8-VSB va COFDM. Mi tiéu chuin déu cé
nhitng vu nhroc diém khac nhaudéu cé kh ning phéat Kt hop véi truyén hinhdo
phan gii cao (HDTV+SDTV),déu cé di tan $ kénh RF phi ¢p V6i truyén hinh
tuong tir NTSC, PAL M/N, D/K, B/G...la 6,7 hix 8 MHz.
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Viéc lra chon tiéu chdn truyén hinh $ mat dat cho mdi quéc gia phii dua vao
nhiéu yéu t6 tuy thubc vaodiéu kién ay thé caa trng dat nuée do.

DVB-T nam trong & thdng tiéu chan DVB cia chau Au: DVB-S, DVB-C,
DVB-SI tiéu chudn truyén $ liéu theo trugn hinh $, DVB-TXT tiéu chuin Teletext

A

0O, ...

ATSC ch la mdt tiéu chién va chodén nayo My van con co cac @c tranh
luan quyét liét vé tiéu chidn nay.

1.3.2.Piém wu viét ATSC va DVB-T
% ATSC c6 3fiémwu viét hon tiéu chdn DVB-T:
- Tréo dr liéu va ma 8a sai (RS)
- Kha ning chbng nhéu dot bién.
- Muc ardng do trudng tiéu chén tai dau thu
< DVB-T cddiémuu viét hon tiéu chin ATSC:
- Kha ning chbng nhBu phin xa nhiéu duong.
- Kha ning ghép fi véi may phat hinhuiong tr néu co.
- Chdng can nhu cia may phat hinhrng tr cing kénh va kénhék
- Mangdon tan (SFN) va #t kiém dai phd.
- Kha nang thu didong.
- Piéu ché phan ép.
- Tuwong thich i cac lai hinh dch w khéc.
% Két lugn chung ¥ 3 tiéu chun:

ATSC phrong phéapdiéu ché 8-VSB cho ¢ sd tin hiéu trén ap am 6t hon
nhueng ki khdng c6 ki ning thu didong va khéng thichdp lim vé6i cac nréc dang
sir dung hé PAL.

DIBEG c6 tinh phandp cao, cho phéga loai hinh dch w, linh haat mém déo,
tan dung Hi da i théng, cé ki nang thu didong nhrng khdng tong thich i cac
dich wi truyén hinh qua  tinh, truyén hinh cap.

DVB-T véi phueong phéapdiéu cté COFDM ® ra cé nhdu dic diém uwu viét,
nht la d6i véi cac nrge cddia hinh plic tap, c6 nhu 8u Sr dung mang don tn (SFN)
vadac biét la kha ning thu didong.
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1.4. Lwa chon tiéu chuin truy én hinh s mat dat cia cac nréc
1.4.1. Cac wdéc trén thé gidi

Céac nréc lya chon tiéu chdn ATSC @m: Achentina, Mexico, Han de, Dai
loan, Canada, ...

o My:
- 1995: Cdng b tiéu chidn (ATSC)
- 1997: Bit dau phat song tlh nghém truyén hinh $

- 2006: Chm dat cong ngk truyén hinh trong tr, chuyn hoan toan sang
phat séng &

% Achentina:Phat song&vao rim 1999.
< Mexico: Phat song&vao rim 1992,
< Han quc:

- Lva chyn tiéu chdn tr nam 1997dén 1998

Phét thir nghiém tir 1998dén 2001
Chinh thirc phat séng&vao rim 2001

- Cham dat truyén hinh trong tr vao rim 2010

< Nhdt Ban: Ban hanh tiéu cHin ISDB-T va cli truong € phat séng &theo 18
tiéu chdn riéng Ga minh.

- 1997: Ban hanh tiéu chn va kit diu phat séng th nghiém
- 2010: Clim dit c6ng ngh truyén hinh trong tr
Céc nr6e lya chon tiéu chidn DVB-T gom :

- Nwéc Anh:la nréc dau tién c6 33 m phat 8 DVB-T vao thang 10/1998,
phi song khéang 75% dan& Dén nim 1999, én tram ting lén la 81, ph
séng khang 90% dan & Du kién chin dat truyén hinh trong tr vao rim
2015.

- Tay ban nha, Thy dién: Phat song 1999, &m dat twong tr vao 2010 +
2012.

- Phép,Pan much, Phin lan, Ha lan, B dao nha, Na uyPhat s6ng&2000,
chim dat twong tr vao 2010 + 2015.

- Duc, Bi: Phéat songénam 2001, chm dat twong tir vao 2010 + 2015.
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- Thuy 9, Italia, Aa Phat song&2002, Thiy s du kién chim dit twong t
vao rim 2012.

- Australia Tién hanh tlr nghém DVB-Y va ATSC ftr 3/10/1997 dén
14/11/1997 congdkét qua thir nghiém 7/1998 chinh tirc lra clon DVB-
T. Tir 1998 + 2001 quy hmh #n 5, dén 1/1/2001 phat séng chinhithtai
mot 6 thanh pl [on, phét trén pém vi toan gqdc vao rAm 2004. CAm dut
tuong tr vao ktong 2008 + 2010.

- Singapore Tién hanh tikr nghiém c 3 tiéu chdn tr 6 + 9/1998. kra cton
DVB-T va phét séng&chinh thirc vao 2001.

DIiBEG
3%

N

Hinh 1.5. Pin tram $ nwdc lra chon tiéu chdn

1.4.2. Tai Vigt Nam

a, Dy kién 16 trinh d6i méi cdng nglé ¢ Viét Nam
(Du thao quy hach THVN dén nim 2010 tén ¢én nam 2020)
- Tu nam 1997-2000: Nghiénia lva ctpn tiéu chdn.
- Nam 2001: Quyt dinh Iya cton tiéu chdn(DVB-T).

Ngay 26-3-2001, dng giamdbc Pai Truyén hinh Vit Nam qugt dinh lra
chon tiéu chdn DVB-T cho Vit Nam. Mjc quan tong trong qua trinh phat én
truyén hinh Vit Nam.

- Nam 2003: Phéat séngdtnghiém tai Ha Noi va TP H Chi Minh.
- Nam 2005: Trugn thir nghém chrong trinh TH trén internet.
- Hoan clinh, ban hanh tiéu chn DVB-T, DVB-S, va DVB-C.
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- Xay deng mang quy hach in $, céng sét ...
- Pén nim 2020, V&t Nam € st dung truyén hinh $ hoan toan.

Ha tang truyén din phéat séng tridn hinh nit dat s dugc chuyén doi hop ly
sang c6ng nghsd hoan toan trénccsy ap ding b tiéu chdn chau Au (DVB-T trugn
hinh $ mat dat), ngrng han viéc ar dung cdng ngh truyén hinh trong ty.

b, Théng tin ¥ két qué nghién &u thi nghiém ti Viét Nam

Théang 5/2000Lan dau tién truyn hinh $ mat dat phat séng th nghém tai
Pai THVN trong khudn kb dé tai cip Nha Nroc thupe chrong trinhDién Tir-Vién
Thong KHCN-01-05B

Ghép i thanh céng b diéu ché sd véi may phat hinhuong tr SKW tai Dai
PT-TH tinh Hueng yén.

Théang 12/2000Phat song tin nghiém trén dén rong (cdng skt trong tr 2KW)
cong ty VTC

Théang 7/2001Phét s6ng tlh nghiém trén dén rong (cong skt twong tr 30KW)
cong ty VTC.

Nam 2002:Nghién ru thir nghiém kha ning ctong lai phan xa nhiéu duong,
can nhéu $ - trong tr, trong tr - $5 trong khudn kB dé tai cip nha méc (Trung tam
tin hoc vabo luong chi tri).

Nam 2003:

- Nghién au thr nghiém chit luong thu tin héu ddi véi cacdiéu kién thoi
tiét khac nhau.

- Kha niang chong ki can nhéu giira cac kénh tridn $ ciing kénh, lanim)

- Nghién @u viéc lya chon cac tham & co ban aia ke thdng truyén hinh
mit dat pho kop véi diéu kién thyc € ¢ Viét Nam.

- Xay deng Thr vién dién tir truyén hinh § mit dat.
1.5. o sé truy én hinh sb
- Theo hinh 1.6 bénudi: Mai mét chrong trinh trugn hinh én mot bo ma héa
MPEG-2 riéng trdc khi bén déi tuong tr sang 8.
- Khi daduoc néndé giam tai dir liéu, cac clrong trinh nay & ghép &i véi nhau
dé tao thanh dong bit liénép.
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- Luc nay clrong trinhda sin sang trugn di xa, én dugc diéu ché dé phatdi

theo cac ptiong thrc:
\

~ 2 DVB-T

l
v

" DVB-C
Diéu ché Giai diéu ché
A
A 4
Ghép kénh chuwong trinh Tach kénh chuong trinh
- - - A_ _ - _ - - - _. A .- R - - J- - - - - - e
CT1 CTn v i
MPEG-2 MPEG-2 Gidi MPEG-2
- - - A oo e i e °
[rocmrmim frmemrmm e b | R .
! A/D A/D p/A | 4
[ . :
_ : ,
! T T T T l l i i
'Video  Audio Video  Audio Video Audio! |
_____________________________________________________ .A___._._._._._._._._._._._A_._,_._,_._._. .
N |
, . | .
Phia phat ; Phia thu :
| Khéi s6 héa tin hiéu | Khéi nén
| truyén i vidieo s6
L _I

Hinh 1.6. & d6 tong quat I thong thu va phat trusn hinh 8
+ Truyén hinh $ vé tinh DVB-S (QPSK).
+ Truyén hinh $ cap DVB-C (QAM).
+ Truyén hinh $ mat dat ( COFDM).

Phia thu sau khi din dugc tin héu < tién hanh gii diéu ck phu hop Vi
phrong phapdiéu ché, saudd tach kénhdi giai nén MPEG-2, in doi nguoc lai sd
sang trong tr, gdbm 2duong hinh va ing i dén may thu hinh.
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1.6. $ hoa tin hiéu truy én hinh

Video $ la phrong tién biéu dién dang song vidieouong tr dang mdt dong dr
lieu D, véi cacuu diém:

- Tin hiéu vidieo $ khéng h méo tugn tinh, méo phi tudn va khéng bnhiéu
gay ra cho qua trinh & ddi trong tr sang 8 (ADC) va $ sang trong tr
(DAC).

- Thiét bj video $ c6 th haat dong hiéu qua hon so \6i thiét bi video trong tu.

- Tin hiéu video $ c6 tte tiét kiem bo luu trir théng tin lon nhirng b nén tin
hiéu.

1.7. Chuyén déi twong tw sang

Qua trinh chugn doi nhin chungdugc thrc hién qua 4 kréc oo ban d6 1a: Ky
mau, nhy mau, lrong tir hda va ma héa. Caardic d6 ludn Kt hop voi nhau thanh it
qua trinh tibng nHit.

- Pinh ly ldy mdu:

Déi véi tin hiéu twong tr VI thi tin hiéu ldy mau VS sau qué trinfy mau cé
thé khoi phuc trd lai VI mot cach trung thic réu diéu kién sauday thba man:

fSZ 2fImax (1)

Trongdo:

- fg:tan & ldy mau
fimax 12 gi6i han trén @a ghi tin $ twong tr.

Vi mdi lan chuyén di dién &p by miu thanh tin Hu $ twong ang déu cin cé
mot thoi gian nHit dinh nén phi nhé miu trong ndt khaang thyi gian én thiét sau
mdi lan ldy mau. Bién &p trong tr dau vaoduoc thre hién chuyén ddi A/D trén thrc t#
la gia ti VI dai dién, gia ti nay la Kt qua caa ndi lan lay mau.

- Lwong tr h6a va mé hoa:

Tin hiéu $ khéng nlitng ©i rac trong thi gian ma con khoéng liérut trong
bién d6i gia tri. Mot gia ti bat ky cua tin héu $ déu phai biéu thi bang bbi sé nguyén
lan gia ti don vi naodd, gia ti nay 1a nlb nhit dugc chon. Ngha la réu dung tin hu
s biéu thi dién &p Ay mau thi phii bat dién &p Ay mau hoa thanh & sd nguyén 4n
gia ti don vi. Qua trinh nay @ la luong tir héa.bon vi dugc chpn theo quidinh nay
goi 14 don vi luong tr, ki hiéu D. Nhr vay gia ti bit 1 aia LSB tin héu £ bang D.
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Viéc ding ma nhphan béu thi gia ti tin hiéu $ 12 ma héa. Ma rilphan cédugc sau
qua trinh trén chinh l1a tindui dau ra @ia chuyéntoi A/D.
- Magch ldy mdu va nhy mdu:

Khi néi truc tiép dién thé tuong tr véi dau vao @a ADC, tén trinh bén di co
thé bi tAcdong ngroc réu dién thé twong tr thay doi trong tén trinh bén ddi. Ta cé
thé cai thién tinhon dinh aia tén trinh chugn dbi bang cach 8 dung mach Ky mau
va nhy mau dé ghi nhy dién thé tuong tr khdngdoi trong khi chu B chuyén d6i dién
ra.

1.8. Bién déi sé sang trong tw

_ Video
Video s6 | Mach _ ; 5 Loc théng tirong e
» logic » D/A |—» Laymau | .thép s
F Y
Xung lay
mau

Hinh 1.7. & do khsi mach bién déi video $ sang trong tr

Qua trinh tim4di tin hiéu twong tr tr N s hang (N bit) d& biét caa tin héu
véi d6 chinh xac la Mt mac luong tr (1LSB). Bé lay duoc tin hiéu twong tr tir tin
hiéu s dung nguy@nitc nhr hinh 1.7 trén, chin doi sd sang tong tr khdng phi la
phép nglich dao cia chugn déi tuong tr sang 8, vi khdng tk thuc hién dugc phép
nghich dao aia qua trinhdgng tr hoa.

Theo & d6 nay thi quéa trinh chién d6 sb sang trong tr 1a qua trinh timai tin
hiéu twrong tr da duoc ldy mau.
% Vé phin Audio sau khi chugn doi sang $ c6 cacwu diém sau.
- D06 méo tin htu nho.
- Dai rong am thanhdn gin maic tir nhién.
- Péap tuyén tin $ bang phing .
- Cho phép ghi am néil [an ma ko gim chit luong.

- Thuan tién lau trix, xir ly.
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1.9. Nén tin hu truy én hinh

Xt ly video, audio & couwu diém l1a chit lvgng cao ¢ hinhanh va am thanh.
Nhuoc diém oia xr Iy vidieo va audio 1a phi thuc hiégn mot sb luong I6n céc file dr
liéu trong khi tinh toan va cdmg ding truyén din. Gii phap nén cho phép agi st
dung lra chon mdt trong cac pam vi thayddi cac thdng & 1dy mau va cacitsd nén,
céac lién Kt thich hyp nhit cho muc dich st dung. X ly tin hiéu £ hea ten thay tté
tat ca cac phlrong phéap wong tr (cii) vé téc d6 dong, 6c d6 manh, NTSC, PAL,
SECAM, HDTV va cii cling &ip trung vao HDTV & bing ong.

« Ky thuat twong tr: Nén thdng tin videodmng cach gim dé rong bing tin mau <

1,2 MHz.
« Ky thuat giam (nén) d liéu video: (c6 2 nhém) nén cért thit va nén khong
tén that.
Nén video
Khong ton that Ton that
' '
v v v v v v \
Tach viung f. thap (bang Luong tw
DCT||VLC ||RLC xoa con) DPCM || 64 VIC
l Cho cac hé sb6
T \ DCT

-Huffiman JPEG. MPEG-1/2.DV
Ma hoa e s Dung cho tin hi¢u
Chi cac gid tri cua sample =0 la dugc méau C

ma hoa theo s chay (RUN): con cac
gia tri = 0 doctheo dong quét(tao lai
bang tach trong quan DCT)

entropy

Hinh 1.8. K thudt giam d liéu dé tao cacdinh cing nén JPEG, MIPEG, MPEG.
« Nén video én thit: DPCM -Diéu xung ma vi sai :
bay la ndt pheong phap nén quancing va héu qua, nguyén ly o ban cia no
la: chi truyén tai tin hiéu vi sai gira miu d& cho va ftrdu bao @tuoc tao ra tr cAc ndu
trudc do).
Cong ngld DPCM thrc hién loai bo tinh c6 nlé va cac thong tin el thira aia
ngwn tin héu king mbt b loc dic biét co daptrng dau ra 1a tin hdu & gitta miu dau
vao va gia trdu bao @a chinh né. B nhiéu gia ti vi sai nay §n king 0 réu cacdiém
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anh bén doi dong déu. Con i anh cé nhéu chi tiét , gia ti sai $ du bao co th lon.
Khi d6 c6 ti¢ lugng tr hda chiing Ing mic luong tr cao fon dodic diém caa mit
nguoi khdng nhy cam véi nhitng chi tét c6 do twong phin cao, thayddi nhanh. &
giam tdc do bit & day thudugc tir qué trinhrong tr héa va ma hoa.

Hau hét cac cach tiac nénanh déu s dung vong fip DPCM.

+MahoaDPCM
Video V- e v min e Ma‘hoa_ E
—» Z > ' »  entropy
_ +
P v' Y
Dubdo |g ¥
5
e=Vv-p - sai sO durbdo
e’ — sai sO luong tir hoa
v'=¢’ +p — tinhi¢u khoéiphuc
+ Giai ma DPCM :
T Giai ma e+ V' R
—* entropy » Z a
T A
Du bdo
p

Hinh 1.9. M& hoéa, gi ma DPCM
1.10. Truyén dén tin hiéu truy én hinh

Trong ky thuat truyén hinh trong tr, dé truyén dan tin héu, ngroi ta throng
dung phlrong phapdiéu bién (AM) hdic diéu tin (FM). Tai dau thu tin héu < giai
diéu ché vé hinhanh va am thanh bathu.

Mot vu diéu caa truyén hinh $ so \6i truyén hinh trong tr 1a trén ndt kénh
théng tin ¢ th truyén dugc nhidu chrong trinh.Dé truyén dan tin hiu truyén hinh $
ta phii ding cac phong phap ma hoa \diéu ché tin hisu & dé d¢am bao tin hisu duoc
truyén din dau thu ndt cach trung thc.

% Hé thong ghép kénh.
- Hé thdng ghép kénh MPEG-2:
+ Tiéu chdn MPEG-1 xactinh & nén, dan vadng b tin hiéu video va audio,

bao @m ci cac bp nén, tiéu chin MPEG-2 nang cao vadnmong tiéu chén MPEG-1
véi viéc thém cacdp.
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Tin hiéu audio, video di liéu

Tao dang ADC Tach dang ADC
Ldp nén nén D
' ES t
( Dong goéi Mg goi
. S
Lép he Ghép kénh ,| Tach kenh
thong PS PS
Ghép kénh TS » Tach kénh TS

Hinh 1.10. Gu tric MPEG-2 phandp

+ Lop nén béu dién ci phap (syntax)u@ cac dong audio va video tréo sy
cau tric dong @ liéu video va audio. Cac chuaudio va video hic di liéu doc lap
duoc ma héa MPEG-&é cac dong d liéu doc lap, goi la dong © ban ES (elemantary
strems).

+ Lop he théng xacdinh viéc két hop cac dong audio va videidc 1ap thanh nit
dong dé luu trir (dong clrong trinh PS — program stream )abatruyén din (dong
truyén TS — transmission stream).

- Dong chrong trinh PS:

SC (makhai dau): 3 bytes
SI (nhan dang dong):1 byte
PL (chiéu dai géi): 2 bytes
BS (kich thude bo nhd): 2

Goi div liéu
* PES
re
ES header géi

. P
header g6i header {ét thic goi l

| lVideolr Audio 1 | | Audio 2 | | Data| |Video£| |Audio 2 | | Data '|' |
\' Goin _;/1_
Goirf+1
SC SCR MR
Ma bit dau Chuén dong ho Toc do ghép kénh

Hinh 1.11. Dong c&c hinh PS
Céc goi PS c6 theo chéu dai kit ky . S5 luong va chidi cac goi / goi khong
duoc xacdinh, nhrng cac géit cac dong riénguoc chuyén tr 1 bac thoi gian. Mot
PS c06 th tai ¢én 32 dong audio, 16 dong video, 16 doriglidu. Tat ca déu cddon vi
thoi gian @ ban dugc ghép kénkidng k.
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- Dong truyn tai TS:
Néu chia cac goi PES ath dai khac nhau thanh cac géi TSdagodai khongddi
(mdi gbi TS dugc bit dau bing TS header) va trég cac goi naydi, ta £ c6 dong
truyén tai TS (Transport Stream).

Céac goi TS caio dai khdngddi 1a 188 byte. Dong TS c6 kming chong 16i
cao, duoc thiét ké dé truyén trén cac kénh triép c6 nhéu nhr: kénh trugn hinh
théng throng (thdng qua it dat) ciing nhr cac kénh trugn hinh cap.

Dong so cap
Video

| | Chudi Video # n-1 I | Chubi Video # n I |Chu61 Video # n+1 I

Dong socap

e i
R Gm PES{ do dai thay dai, 16n hon 64 kbit )
Cic go6i
*mxémmﬂjﬂj I JrJrJ
Video /v Y
188 byte/z6i ya
/
N » /
Dogguz?()cap |_| Chucn Audio # r1-1 rl Chu01 Audio # n I_IChum Aud10 #n+1 I
2 A e
44 0dng g5 Ry G6i PES ( do dai thay dGi. 16n hon 64 kbit)
i ’
Cac géi £
wits [IF )~ [ I
s
,- lgg/lz;e/gm ,’//
Db‘ng /// A/’,/‘
é;uglfgc:;; ‘ Video MAudiol MAudioz M Dfr1i¢u|y|wdco MAudiu MVidco MAudiOMVidcu MAudio M\«’idcu ‘
trinh Dong-chuong _| Dong chuong Dong chuong N
trinh # T tinn#2 rinh #3 |
| | |
b 188 byte |

Hinh 1.12.Pinh dzng dong truyn tii MPEG-2

Céc go6i PES it phat fr mot haic nhiéu dong ES c6 cung Bo khacdon vi
thoi gian @ ban (nhr audio, video, d liéu) duoc ghép kénh thanh 1 dong TS quécvi
bién d6i trong cac goi PES. khniang ghép kénh cac shng trinh i nhiéu toc d6 bit
khac nhau thanh 1 dong T&roc dung trong & truyén hinh c6d6 phan gii cao
HDTV.
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G6i ¢6 do dai 188 Byte

b
h 4

134 Byte

A 4

Sa ligu truyén tai

Phin header

clia goi truyén Phin header thich nghi ¢6 d¢ dai
tai TS thay déi
Tir dong || S6 bit Muc dich
bo Co bdo 161 truyén dén (error indicator )

Bat ddu g6i PES ( Packet start indicator )
Chi dinh uu tién truyén dan

47H

L»’_.JH'_"_'

Chi muc géi PES ( Packet indentifier )
2 Diéu khién trén ( Scramb control )
5 Diéu khién trudng thich nghi (Adaptation field
- control )
4 Continuity indicator

Hinh 1.13. Dong trugn ti TS
Hinh 1.13 ndi chi ra qua trinh ghép cac goi PES audio, video, datathanh
goi truyén ti TS. Dé ting tinh héu qua, cAc dong trudn tai co thé ghép hi véi nhau
tao thanh dong tridn ti ghép kénh dp ke théng (System Level Multiplex).

TSIl
TS —»

System Tevel multipleser
- >

: »  Multiplexer
TSin 1) >
TS5 ——»
Elementary siream map B0

Hinh 1.14. Ghép kénh dong bit tdmytii cdp hé thong

Sau khi cac ddc trén hoan thanh, ca® thoc tai b tach kénh cé ththiét lap
cac bit dong trudn tai tai bén thu phi bp cho tring chrong trinh é@n quan tam.
1.11. H théng truyén tai

Khi phat mét lusng $ kénh trén vo tugn, cac tin hiu bing goc $ phai duoc
bién thanh cac tin Bu bing #n vo tuyn. Qua trinh nayuoc goi la diéu ché. Nguogc
lai qué trinh taido céc tin hdu $ tir cAc tin hgu trong ing tin vo tuyén dugc i la
giai diéu ché.

Két Ludn: Bé thu duoc cac dch wi s nguoi xem én thém 1 B giai ma Wi
may thu hinh thdng tiong, chit luong thu ngang & chat lugng truyén hinh tiéu
chuan. Bé thu Wi chit lvgng cao mn anh ©ng (chit luong cao, Am thandia chéu...)
can phai c6 may thu hinhétich hyp véi man hinh éng, &6 phan gii cao.

SVTH: Nguyn Mgnh Tuin Trang 27



b6 An Tot Nghigp GVHD: ThS. Lé Duy Minh

CHUONG II: TRUY EN HINH PO PHAN Gl Al SIEU NET UHDTV

2.1. Gisi thigu

Ultra High Definition Television (Ultra HD Televish hay UHDTV) la cbng
nghé truyén hinhduogc thiét ké d¢é cung dp cho naroi xem nhing trai nghiém hinh
anh cHit lugng siéu nét. UHDTV baodgn 4K UHD (2160p) va 8K UHD (4320pj6
la haidinh cang video k thuit sb dugc cac nha nghiénao cia Vién Cong ngh va
Khoa hpc NHK (Nhat Ban) dé xuat vadugc phé dugt boi Lién minh vén théng gqéc
té (ITU). Céng ngk xir Iy tin hiéu truyén hinh UHDTV duoc sr dung cho man hinh
co ti 1¢ 1a 16:9 va co it nkt mot dau vao K thuat sd ¢ khi nang heu trir va phét video
c6do phan gii tdi thiéu 3840 x 2160 pixel.

Céc tiéu chéin chit lvong aia UHDTV duoc thec hién theo 2 giaidoan trong
d6 tién bd cong ngh & mdi giai doan ¢ th twong duong Wi budc nhay vot cdng
nghg tir truyén hinh c6dd nét tiéu chéin ol téi tiéu chuin cdng ngh truyén hinhdo
nét cao Hin nay (HDTV). Trong khi hinkinh truyén hinh HDTV hén twong duong
v6i 1-2 megapixel, hinlinh truyén hinh UHDTV giaidoan 1 da I&n 6i 8 megapixel
vao giaidoan 2 |1én i 32 megapixel.

Chat luong hinhanh UHDTV song hanhdi dé trung thrc aia mau ing wot va
cac lra clon V& s hinhanh trén 1 gidy ¢a UHDTV ding cao bn nhéu so \6i
HDTV. UHDTV la phét trén 1am chin dong thé gisi truyén hinh toan hanh tinh.

8K - UHDTV

7680x4320

Hinh 2.1.D¢ phan giii 4K va 8K @¢ia UHDTV

Truyén hinh UHDTV $ 16i cudn toan éu trong trong lai gin. UHDTV 1& binh
minh aia ky nguyé&n ngi vé truyén hinh \6i mac d6 thyc oia hinhanh chra trng thiy
ma ngrdi xem c6 th thuong thrc.

+ Mau gic thuc hon nhy dudng truyén bing ong.

SVTH: Nguyn Mgnh Tuin Trang 28



b6 An Tot Nghigp GVHD: ThS. Lé Duy Minh

+ Sy rd nét va chi it hon cia hinhanh duoc nang cao cho cac man hirhlén

dé nhin va &c nét hon.

+ Hé thong am thanh Multichanel 22&rgc phéat séngtong thi véi UHDTV hd
tro chirc nang am thanh vom.
> Khéc bét giza UHDTV va cAc tivi tiéu chim trigc do

Khac bét 16n dau tién gira UHDTV va ndt chiéc TV thuong chinh 1ato phan
giai. Trong khi mdt chiéc TV truyén thong ch c6 th hién thi toi da khaing 500 dong
va 500 &t diém anh, trong tng WGi d6 phan gai chi khaang 500 x 500 pixel (250.000
diém anh), con TV HDTV hén hanh c6 th chia ra 1.920 & va 1.080 dong quét,
twong tng Wi d6 phan gii 1.920 x 1.080 pixel @n 2 tricu diém anh) thi mét man
hinh UHDTV c6 t chia ra 3.8404t va 2.160 dong quét ¢v UHD 4K) va 7.680 6t
va 4.320 dong quét v UHD 8K) twong ung Wi d6 phan gii 3.840 x 2.160 pixels
(v6i UHD 4K khaang 8 tréu diém anh) va 7.680 x 4320 pixels ¢vUHD 8K khaing
33 triéu diém anh) trong Rec ITU-R BT.1769.

Nhu vay, leong diém anh hién thi duoc trén man hinh UHDTV nbBu hon gip
40(80) kn so i TV thuong va gp 4(8) kn so i TV HDTV. biéu d6 déng ngha
UHDTV c6 thé hién thi rat nhiéu chi tiét hon. Khac bét 16n thi hai gita UHDTV va
TV thudng rim ¢ sd cdng vao tin hu & mit sau TV. Do phi hién thi nhiéu diém anh
hon, nén ndt chiéc UHDTYV can ti 3 day cap hinh: Bt daydé truyén tai cac hinhanh
maudoé (R), mbt day cho mau xanh la (G) vadstrday cho mau xanh lam (B).

Khéc bt Ion cbi cung la ndt b loai UHDTV can c6 ndt dau thu va gii ma
tin hiéu @6 phan gi siéu nét (UHDTV receiver) thi i c6 thé bat song trugn hinh
HD tryuc tiép tir dai phat.

» Sy khac bét gira Ultra HD, Quad Full HD, 2160p va DCI

Tat ca déu duoc dungdé chi do phan gii 4K, tuy nhién ching Xt hién boi vi
cac hang, cac cong ty, nhdnscuit noi dung cé cach @ khac nhau valinh nghia
sb pixel khac nhau.

Trong $ d6, Ultra HD, Quad Full - HD ¢6 ng nhr nhau. Ultra High
Definition (haic Ultra-HD) € la céi tén ma dn < thiy rat nhidu trong thi gian i
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boi né da duoc Uy ban Trugn théng Qiébc t& (ITU) va Higp hoi Bién trr Tiéu dung
Hoa Ki (CEA) clip nhin 1am tén tirong mai cho 4K. Tuy nhién, dh 4K s5 vin con
d6 va throng thi n6 8 duoc di kém Wi chix Ultra-HD luén. Vi di, Sony tuyén & ho
S3 goi cac @n phim 4K cia minh Bing axm tr “4K Ultra High Definition” bdi hang
cho #ing n6 § dién ta hét dugc dic treng aia thiét bi. Nhiéu céng ty nghe nhiniiag
gan méc 4K cho ndu may quay phim, ménh, TV..., may ctéiu bén anh chr Ultra-
HD. Pay ding € la d6 phan gii tiéu chdin dung trong niing sin phm tiéu dung.
Nhitng thr khac chi yéu xuat hién trong céc thit bi dién anh va thh wc chuyén

nghip.

SD
(720 x 576)
HD

(1280 % 720) s
Full HD &
(1920 x 1080) =

;

Quad HD g

@840 x 2160)

Hinh 2.2.9¢ phan gii cia mjt s6 chuin UHD
» Loiich cia doé phan giii UHDTV

Truée hét, hinhanh € sic nét va ré rangdn, cac pixel trén man hink sho lai
va chang ta&duoc hiéu ang trong tr nhu trén caadién thaai Full - HD haic “Retina”
hién nay. Cli va chi tét anh € duoc hién thi tot hon, trai nghiém xem thich thi én.
Diéu nay quan tmg bsi vi hién nay cac TV cang ngay cangnlhon, ching ta thm
chida co nlieng chiéc TV giadinh wi duong chéo man hinh l&tén 84 — 85 inch.

Tuy nhién, @ng cin phai néi thém #&ng khi nang nkin biét cacdiém anh aa
mét ngudi con phu thusc nhidu vao khang cachdén man hinh. UHD chthat si ¢6 ki

& viing mau xanh 14 cayird 1a ching ta&can nhitng chéc TV 16n 50 — 140 inch va
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khoang cach xemit 1,5mdén xap xi 5m. Mang mau xanh cangsh thi i ich cang

nhiéu. CH khi naodat dugc yéu éu nay thi téi nghiém 4K(8K) aia ching ta i that

S tot.
720p
Kich thwéc man hinh / Khoang cach | 2750 .
s 4320 ("8K")
; i
15m | i2vpencugh | =
e No difference between [
$ s ?I?p, 103:0[3, 2160p, 4320p » = |
= |
g | "4K") élmugh
o Qm.— |
= 5
.g i _-_'_‘____;____ |
ﬁ 6m - fe—— !
5 43200 (8K enough |
3m- e

Higher :than "8K" preferable

N AT e DSy Gl e e D D U] L [T
20 30 40 50 60 70 80 90 100 110 120
Kich c& dwéng chéo man hinh (inch)

Hinh 2.3. ¥ I¢ kich theéc man hinh va khimg cach xem

Ngoai ra, ¥i dung 3D déing duoc heong loi rat nhiéu khi sr dung do phan gai
AK. Hién tai, nhitng TV 3D hay may cléu sr dung kinh phanec thu dong $ cit hinh
anh Full - HD ra lam haiuong tng wi hai mit caa ching taié c6 tté tao hiéu tng
noi. Chinh vi ti§, ching ta chnhan duoc hinhanh wi do phan gii 960 x 540 (njt
nira mdi chiéu cia 1920 x 1080) ma thdi, vatinhién laanh € khéng tké dep nhr ltc
xem 2D bi. Con khi &p dng 4K, hinhanh 3D xem qua kinh thdong € duoc chia
thanh haianh Full - HD 1080p cho fi mat (ttc mdt nia 4K), tuyét voi hon la diéu
duong nhién 8i.

Déi véi cac nha &n xuat thiét bi, nhitng man hinh 4K thissdé san xuit hon 1a
ap ding mdt céng ngk méi hoan toan ntn OLED, trong khi kb vin c6 ti¢ tiép thi
duoc no ra th trudng nhr mot chuin ndi dung ndi hon, xin hon. Nhr céc lan da thay,
con $ 4K cao lon nhing con $ khéac, va dal6 né & dangduoc ngrdi tiéu ding cho
la “t6t hon”. Chic chin rang khi i d6 phan gii 3840 x 2160 i 1920 x 1080 cai nao
t6t hon, nhiu ngroi s& tra o1 ngay ang 4K 6t vi n6 cd nhdu diém anh hon. Nhan
vién ban hang ¢t chin ding € tan dung diém naydé gisi thiéu sin pram dén ban.

Tuy nhién, 4i mét 1an nira 4K 6t hon hay khéng con phthuoc vao nhéu yéu 5, nhu
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van dé khaang cach ma chdng @ thio luan ¢ trén. HEn nay déing c6 nliing ngroi
tiéu dung ph thdng néi ing “Tdi ching bét Full-HD 1a gi, nleng ma tdi mén co6
né”. Piéu trong tr nhiéu kha nang ding € dién ra Wi 4K Ultra HD.

2.2. Ty I&¢ man hinh

. Widescreen HDTV,

Video, SDTV UHDTV
4:3

13341 16:9

T 1.78:1

Hinh 2.4. B I¢ man hinh trong trusn hinh.
Ty & viét theo quyuéc rong : cao. T 1&8 mananh 1a § 18 anh ong ©i anh cao.
Man anh chudin cia phim va trugn hinh theoit Ié trong hinh 2.45 trén. Quyudc
truyén hinhdo phan gii chuin hay phan gi thuong standard-definitinon television
(SDTV) ¢c6 ¥ 1é mananh 4:3. Tivi man hinhang va trugn hinhdo phan gii cao
high-definition Televison (HDTV) vaioé phan gii siéu nét ultra high-definition
Televison (UHDTV) coy Ié 16:9.

Video c6 ti¢ chuyén sang 4:3 khi & cac anh aia khung (Mt mot chit réi
dung @aanh), va ngoc lai.

e .

4:3 16:9
—16:9 _4:3 388 6.0
a. Pan-and scan b. le}terbox ‘ c. binh dang Pillarbox
chuan 4:3 nam chuan 16:9 nam chuén 4:3 ndm trong
trén chuan 16:9 trén chudn 4:3 chuan 16:9

Hinh 2.5. Gé#i thiéu dinh dzng video.

O hinh trén Nhas xuit mudn video @a hy khéng b thaydéi boi su cit xén
nay, vi \iy nha 4n xuat phim trong VHS va DVDiwvadinh cang letterbox, trong hinh
2.5b. Trongdinh cang nay toan & phim dugc duy tri, plin dinh va pln chan éa
khung 4:3 khongisdung (ki mau xam hac den).
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Véi ky vong tivi man hinh éng, no ti nén plé bién, khéng cé gid khi chiiin
4:3 hén thi bén trong man hintbng Wi dinh dang pillarbox, chéu cao thi hin thi
day du con bén trai va bén phbj dé trong.

2.3. Cécdinh dang anh caa UHDTV

Phin nay chia 1am 2 6 dinh cing anh 3.840 x 2.160 va 7.680 x 4.320 cho
truyén hinhdd phan gii siéu nét (UHDTV), gii thiéu cac tham & quét cac thongss
cua caadoan video lién quaén hé théng nhr 2160p va 4320p.

Ngay nay nitng h¢ thng UHDTV nghién é¢u dugc dinh hréng ki Dr. Fujio
& NHK (Nippon Hoso Kyokai, the Japan Broadcastingpdeation). UHDTV cé hai
lan chiéu doc va hai 4n chiéu ngang @a truyén hinh trugn thong, t 1& hinhanh 4:3
(saud6 bién doi thanh 16:9) va it rit hai kénh cht lvong Am thanhia CD.

&
7680 x4320 (—~ EHRI-3 Expanded LSD]'L
5760 x3240 —— EHRI-2
EHRI
3840 %2160 —{-EHRI-1 Expanded LSDI—
__________ UHDTV |~~~ "~ ~"~777~
1920 = 1080 &, __]I_}é]_—(]_____ = —________________,_/
e —— Ll e 1
e S
|
e SDTVom e S 15D
Screen size

Hinh 2.6. Cae?inh dzngdnh

Hinh trén phan lg cacdinh chng hinhanh ma ITU-Rdé xuit vé do phan gai
va kich thréc man hinh. Kich tixic man hinhdd khéngduoc coi 1a nét tham $ anh
huong dén cacdinh caing hinhanh. Bo phan gii cia HDTV duoc mé & trong Rec
ITU-R BT.709 la 1920 x 1080 pixel. Trong kid do6 phan gii caa UHDTV dugc mo
ta trong Rec ITU-R BT.1680 vad phan gii cho mdt hé thong phan &p ms rong aia
LSDI, cu thé 14 3840 x 2160 va 7680 x 4320 pixel.
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2.3.1. So sanhitsé mandnh

Khi HDTV dugc gidi thiéu t6i nguoi ti€u dung trong nghanh céng nghidién
ter & Bic My, SDTV, HDTV va UHDTVduoc so sanhing gia ti do khac nhau, ang
tom tit bang 2.1 dréi can ar vé sr khac bét trong 1 6 mananh gira 4:3 va 16:9 so
sanhduogc 1am dra theo chiu ngang nhau, chil rong bing nhaududng chéo Bng

nhau, va din tich Bing nhau.

Tat ca cac phéplo trén khéng thy duoc cii tién oo ban trong UHDTV:d6 1a
d6 nét caodd phan gii cao, khéng thém Gih & diém anh ¢ cung ndt géc nhin. Thay
vao d6 goc nhin ¢a mdt diém anh duoc gitt nguyén va toandanh bay gb co the
chiém ving bn hon tim nhin @a ngrdi xem. UHDTV cho phép goc hindnh ting
dang K, so sanh chinh xacigi UHDTV va trugn hinh théng thong khongduoc dra

vao khia anh ty 18: né duoc dra vao chi tt bic anh.

4 5.33
)
Equal
3 3
v Height
4 4
~ Equal
3 2.23 Width
& 4.36
Equal
3
2.45 Diagonal
4 4.62
3 2.60 Equal
Area
12
4
3| B .
6.75 Equal
) Detail!

Hinh 2.7. So sanh $ mananh giza tivi thwong va UHDTV
Bang nhau @ chiéu cao, éng, dudng chéo, din tich. Tat ca cac phépio trén

khéng thiy dugc i tién oo ban trong UHDTV: lam ing $ pixels (diém anh).
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Bang 2.1: Wi wu goc ngang nhin va kking cach xenvi «u chiéu cao hinhinh (H)
cho céc I8 thong hinhdnh K thuit so khac nhau

Hé théng | Tilé mananh | Tilé diémanh | Goc nhindi wvu | Khoang cachéi wu
720x483 4:3 0.88 1 7H
640x480 4:3 1 1% 7H
720x576 4:3 1.07 3 6H
1024x768 4:3 1 17 4.4H
1280x720 16:9 1 21 4.8H
1920x1080 16:9 1 32 3.1H
3840x2160 16:9 1 58 1.5H
7680x4320 16:9 1 96 0.75H

2.3.2. Quét trong UHDTV
Tranh Idn I6n dién ra vao nking rim 1980 va 1990, 4u c6 phi HDTV céan

quét lién tic haic xem K. Tai sao & nhap nhay va niing tc do dir liéu da cho quét
xen k& dua ra & ting naodd trong quyt dinh khéng gianihh hyc. Trong ciéc tranh
luan HDTV, céng nhip tin hoc va ©ng dong l1am phimdugc dat chéng lai quét xen
k&. Dan din ca quét xen E va quét liénuc dugc chuin héadé thuong mai cé thé ton
tai duoc, mot thiét bi thu phii giai ma @ hai caing trén. Tuy nhiénd& UHDTYV thi chi
ap ding K thuat quét lién tc (progressive) 8 Mpx (UHD 4K) va 33 Mpx (UHD 8K)
sb dong quét vauong nmau trén $ dong &ing 1én wot troi, dem hi chit lwong hinh

anh sic nét.
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3960

3840

2160p60
3840 x 2160

2160

16:9

8530

7680

4320p120
7680 x 4320

4320
4320

16:9

Hinh 2.8. UHDTV quét 60 va 120 khung hinh trén giéyc chuin hoa i 2 dinh
dang 3840 x 2160 (8Mpx, ludn la quét liém tprogressive’ ), va 7680 x 4320 ( 33
Mpx, quét liénc ‘progressive’).

Hinh trén manhi@ he théng quét liéndc 8Mpx (3840 x 2160, 2160p60) va
33Mpx e thdng quét liénc (7680 x 4320, 4320p120).6Vkiéu quét lién tc, cac
dong phan gi caa hinhanh di tir trén xwng drdi trén mdt manh,diéu nay to radinh
dang hinhanh c6dé nét ét cao, phu bp véi cac tiéu chan aia lién minh vén thdng
qudc t (ITU) quydinh cho UHDTV.

Bang 2.2. Bng hvp s quét HDTV cho éthéng 720p, 1080i va 1080p va UHDTV cho
hé thong 2160p, 4320p

Hé théng Kiéu quét Chén SMPTE S Lt | Sa La

720p60 750/60/1:1 SMPTE 296M 1650 730 1280 720

1035i30% | 1125/60/2:1 SMPTE 260M 2200 1125 1920 1035

1080i30 1125/60/2:1 SMPTE 274M 2200 1125 1920 1080

1080p60 1125/60/1:1 SMPTE 274M 2200 1125 1920 1080
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1080p30 1125/30/1:1 SMPTE 274M 2200 1125 1920 1080

1080i25 1125/25/2:1 SMPTE 274M 2640 1125 1920 1080

1080p25 1125/25/1:1 SMPTE 274M 2640 1125 1920 1080

1080p24 1125/24/1:1 SMPTE 274M 2750 1125 1920 1080

2160p60 2160/60/1:1 SMPTE 311M 3960 2160 3840 2160

4320p120| 4320/120/1:1 SMPTE 428V 8530 4320 7680 0432

Trong king trén, k& thdng 1035i30 c6 kyu + khéngdugc dé cap sr dung, va
dung 1080i30 thay th SMPTE 274M gm quét liéntc 2 Mpx, 1080p60 & hé théng
quét 1125/60/1:1day la k& thong ki giéi han boi cdng nglé Sy - samples per total
line — mu trén 6ng $ dong; Ly - total lines —dng $ dong; S, - samples per active
line — mu trén ndt dong tich gc; L, - active lines — dong tichxc. Tir bang trén ta
thiy s luong diém anh va $ mau trén dong, & dong trén manhua UHDTV I6n hon
HDTV théng throng At nhidu.

2.3.3. Ma hoa mau

Viéc sr dung ma hda mau trong tréty hinh § khac nhaudi dau vao may thu
va man hinh Bn thi. Vi du nhe véi Y'Cg'Cg), 6 thé lam giam bing théng trugn din
khi can giir nguy@ndd phan gii ma @ quan th giac @a con ngoi (HVS) c6 thé cam
nhan dugc. Sr phu lop nayda dugc nghién ¢u va ap dng vao UHDTV.

Chuyén doi tr RGB sang cac thanh fmdo choi va mau & khac bét véi ban
dau dugc phat trén trong trugn hinh maubiéu nayda duoc thuc hién Vi sy tuong
thich gira tryén hinh mau va tridn hinhden téing. Saui6 duoc st dung trong thanh
phan trong tr trong studio vi né itikinh hrong boi 16i va nhéu. CAc tin Hu da duoc
s6 héadinh chng theo tiéu chin aia Rec.601.

Céng ngk truyén din quangdang phat tdn va chém linh ke thdng truyén din
trén mang va UDHTV ding dang duoc ap ding truyén din quang. Mot hé thong
truyén din quang phat th dé phuc vu cho truyn dan tin heu UHDTYV t6i thiét bi thu
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tai studio. N6 trugn di liéu c6 Hc d6 72 Gb/s tong tng Wi khung hinh cé 7680 x
4320 pixel, 60 Hz - 12 bit, tiéu chw 4:2:2.
2.4. Bién doi dinh dang video
2.4.1.Dinh dang quét

C6 thé bién ddi cac manh quét xergkhanh céac frames quét liéwncthing cach
tinh cac dong bmat trong mdt manh quét xend& Néu khdng c6 chusn dong gira hai
manh thi c6 té thuc hién frame quét liénuc bing cach kt hop cac dongwa 2 manh
mot cach @ dang. Nu cé chugn dong thi vic két hop s 1am rung (judderjinh (cac
chi tiét anh theo chiu dang chugn dong) vi sr xép chong ki léch aia 2 manh. Dd6
t6t hon hét 1a tinh toan cac dongd mat tir manh quét xemédang xét. Nhéu ky thuat
xir ly trong manh (intrafieldjid duoc sr dung va c6 th tbi vu héa choanh nh va
dong @oi hoi cé b nhd manh héc by nhd dong video). Véc lva clpn ky thuat quét
xen & phu thuc vao gia thanhio phic tap va yéu au chit luong hrong anh.

Phrong phap kin dbi quét lién tc (30p) thanh quét xergk30i) don gian 1a
tach cac dongelva chin caa frame quét liényt. Cac dongd gan cho manh 1, cac

dong clin gan cho manh 2.

Hai dinh cang HDTV (1920 x 1080 va 1280 x 720) quahudai ti 1€ 3:2 va ndt
hé sb noi quy duoc dungdé bién déi dinh dang nay sanginh caing khac. Quanégiira
dac trung pixels va dongi@m 2dinh cang quét 1280x720 va 640 x 480acVGA la 2:1;
dinh chng thr nhit c6 i sb khudn hinh la 16:9 codinh cang thr 2 ¢6 t sb khudn hinh
|a 4:3 (1280/640 = (720/480) x (16:9)/(4:3) = 2).

binh chng quét 1920x10804ap d6i d6 phan gii khéng gian aa CCIR-Rec.
601 va xaatinh t I¢ khuodn hinh la 16:9 (720 x 2 x (16/9)(4/3) = 1928ufdong). Vi
dinh chng CCIR-Rec.601 khodng co pixel vudng (4/3x480/720,888), cho 1én&
lwong tinh la 480 x 2/0,888 = 1080 dong.

binh dcang video khaailugc ar dung trong may tinh lainh cang 1440x1080
(4:3).Dinh chng nay la 4p con @adinh chng 1920 x 1080 (16:9).42 dinh dang déu
c6 pixels vudng, ning khac ¢ ti s6 khuén hinhbinh cang 1440 x 1080 [& 1 phan
cua tiéu chédn MPEG-2 va c6 thbién d6i tén 1920 x 1080. C6 #hbién d6i dinh chng
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xubng 720x480 bng cach chia&pixels dong cho 2 va tintd sldng theo ckiu dung

nhu sau:

(1080/2) x 4/3 x 480/720 = 480.

2.4.2. Bén doi ti 1¢ khuén hinh

2.4.2.1. CO th bién doi ti 1 khudn hinh 4:3 thanh 16: 9ibg 2 phrong phap vi 2 két
guz khac nhau

a, Phrong phép 1 (vertical crop)

Cit theo chéu duang anh gic va béu dién theo hinh 2.9nh ghc 4:3dugc dan
rong Wi hé sb 1,33 (16: 9/ 4: 3) theca2 chiéu ngang vatang. Hinhanh 16: 9dugc
tach 362 dong (483 x 3/4j@anh ghc 4: 3 va hin thi nd theo t1é nhue 14 483 dong.
Viéc dan 362 dong thanh 482 dodep thrc hién bing héa qua trinhai suy anh theo
chiéu dung. Két qua, d6 phan gii anh theo chiu dirng mit khaang 25% (121/483).

Anh gbc4:3 Néi suy manh Anh bién d6i 16:9
720x483 > 720x483
B A
=
=
o
‘ g '%D
D@D E D o S
@ on
e}
= « =
: v
e — a
720 pixel; 4:3 eale 16-
< p > < 720 pixel; 16:9 .

Hinh 2.9. Plrong phap 1 ét theo chéu diing: anh gic 4:3 aiy vaodinh ding 16:9
Noi suy theo chiu ding thrc hién king cach ¥ ly trng manh da tin héu quét
xen k& (lam suy gim chit luong tin héu quét xen & theo cac clu duong bién (contours
chéo). C6 th thuc hién mdi suy theo chiiu ding king nhéu bude (chinh xéc, ning phirc
tap hon) nhr: bién @i tir quét xen E thanh quét liénut ndi suy theo chiu dang king
intraframe trénitng frame, 4y miu tn £ thip theo chdu diang tin hgu mi suy dé luu

cau tric quét xen&
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b, Phrong phap 2 (bng bién)

Anh géc 4:3 Chia theo chiéu ngang Anh bién di 16:9
720x483 - > 120x483
s | 0= = A
5] 5]
5]

5]
5]
5]
‘ .
5]
5]
5]
=]
5]
=]
5]
5]
5]
483 dong

. ______
< 720 pixel; 4:3 > < 540 pixel; 4:3
720 pixel; 16:9

Hinh 2.10. Plrong phép 2 bng bién:anh 4:3 ¢y vaodinh ding 16:9

Cay anh ¢bc 4: 3 vao khuén hinh 16: 9, Hinh 2.1%tkui c6 2 9c dend 2 bén
mépanh. 720 pixels dongua anh 4: 3dugc chiadé dua vao 540 pixels (720 x 3/4)
cua khuén hinh 16: 9. Riong phap nay khéng yéuie co b nhs frame, va @ thuc
hién. Tuy nhién, ptiong phap nay ifugc va chng.
2.4.2.2. Hai gii phap bén dsi khudn hinh 19: 9 thanh 4: 3

a, Gidi phap 1 (¢a % trung tam)

Cit 2 dii & bén trai va phi caa khudn hinh 16: @é tach &a $ trung tam
(central window) vaiat vao khuén hinh 4: 3. @iphap nay dung d suy pixel dong
dé gian 540 pixels thanh 720 pixels. Ha bhs dongduoc dungdé bién doi. Co the
nang cao ing théng tin “gidn va quét” (pan va scad)dinh Vi cra $ bén tronganh.
Théng tin nayduoc cung @p trén © s manh trén manh trongidiéu video ma héa

(cho may thu hinh).

Anh géc 16:9 Noi suy dong Anh bién déi 4:3
720x483 — > 720x483
(3 1 m
[

(|
o
[
‘.
(|
[
(|
483 dong
o
o
o
o
483 dong

= =
(]
A = 2
B 720 pixel; 16:9 R P 540 pixel; 16:9 .
P 720 pixel; 4:3 N

Hinh 2.11. Gii phap 1 ¢ga $ trung tam: @t anh 16:96 bén thanhinh 4:3
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b, Gii phap 2 (letterbox)

Anh bién d6i 4:3

Anh gbc 16:9 Chia theo chigu
m | L
m || o A
m

Doy
S [
o mmm ---‘---
0| S
5 [-=

O
= .
a |4
......... \r

Hinh 2.12. Gii phap 2 letterboxanh gic 16:9 @y vaodinh ding 4:3

362 dong
anh 4:3

Anh ¢ic 16: 9duoc nén theo ckiu dung thanh 362 dong, ché&tkqua 2 vach
ngangden (phia trén va phiardi) cua anh 4:3, Hinh 2.12 gi phap bén d6i nay sr
dung qué trinh chia theo ¢hi dung va 1 nhé frame.
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2.5. M6 hinh hé théng

GVHD: ThS. Lé Duy Minh

HDTV/SDTV Eecorded Materjgl \
. UHDTV . . | UHDTV
Archives res e Live Material \ Programme
Other source environment Network | exchange
Distribution interface
A A \ 4
HDTV/SDTV Bandwidth- (Virtually)
S Reduced Loss less
EoniEn encoder encoder
fffff e | N
v v ; Delivery
/ /\ ——__interface
[ Packqge ( Terregrial \‘ Satellite | n(e::l\?/i)er/k ( Wideband )
\Medm | services ) services . | services
\\ / services
,,,,,,,,,,,,,,,, E {#
Antena, tuner Dish, tuner Converter Converter
And And And And
demodulator demodulator demodulator demodulator
L Consumer
Home interface
recorder o
\/ /
Decoder Decoder
v Y
HDTV/SDTV UHDTV
display display

Hinh 2.13. M& hinhéthéng UHDTV
2.6. So sdnh UHDTV va HDTV
Dé hiéu rd hon vé cong ngh UHDTV, ta cung nhau Em tra cac théngds dic
diém va kham phéwskhac bét gitta UHDTV va céng nghHDTV trudc d6. bay 1a s
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phat trén chung @a céacdinh cang tiéu chén truyén hinh vado sic nét @a cacdiém
anh. Tirée tién hay so sanh céc thérige ban gita UHDTV va HDTV:

- Do phan gii dugc xacdinh byi sb lwong diém anh dugc sip xép theo chdu
ngang va cléu doc trén man hinh. ¥t diém anh ladiém nho nhit c6 tré caa anh sang
tao nén ndt hinhanh trén man hinh. Tuy tho vao mit 6 diém anh (hdic $ chim
trén ndi inch), $ luong diém anh cang én thi hinhanh cang bao quat, cangytién
sic nét va ging that hon. Vi du voi HDTV, sb luong diém anh trén mdi hang theo
chiéu ngang trén man hinh 1a 1920, cénlsong diém anh trén ndi cot doc 1a 1080,
nhe viy sb dong quét @a cong ngh HDTV 1én ©i 1080 dong quét. Tuy nhiérsiv
UHDTYV lai c6 $ diém anh trén man hink hang ngang hayot doc lai vuot troi hon
UHDTV 1a 3.840 6t va 2.160 dong quét ¢ UHD 4K) va 7.680 6t va 4.320 dong
quét (Wi UHD 8K) twong tng Wi do phan gii 3.840 x 2.160 pixels (@ UHD 4K
khoang 8 tréu diém anh) va 7.680 x 4320 pixels) slong quét cé thlén ©i hon 4000.

- Thtr hai, V& ti 16 man hinh theo chii rong va chéu cao, g khac bét gitta TV
c6 man hinh d nhit va TV man hinh vudéngong kénh tnréc day. Nhing laai TV
truéc daydic treng cho t1é 4:3. Ngay nay cac o TV dang tén ¢én man hinh coéit

1& 16:9 cho hintinh sic nét lvn man hinh céitié 4:3 tnrge day.

Digital Television Format Comparison

Common DTV Standards®

&

16:9 80p
16:9 24p, 30p, 6OI

16:9 24p, 30p, 6OI

16:9 24p, 30p, 601, 60p
32
3 24ARER

Hinh 2.14. So sanh cac thér@@Za SDTV, HDTV va UHDTV

SVTH: Nguyn Mgnh Tuin Trang 43



b6 An Tot Nghigp GVHD: ThS. Lé Duy Minh

- Ty I¢ khung hinh trén giagiac trang cho ki nang lam ndi hinhanh trén man
hinh. Cac hintinh throng duoc liét ké sau khi & luong céacdiém anh dugc quét 1t
trén man hinh. Quét &i “i” (interlaced) c6 ngta la hinhanh dugc xen K: tat ca cac
dong quét khac nhauia cacdiém anh dugc 1am méi sau mdi nta chu K. Kiéu quét
“p” (progressive) 1a Ku quét liéndc cho phép thagiéi toan B hinhanh € duoc lam
méi lién tuc.

- Vi céc laii TV sir dung wi ¢dng nglé UHDTYV thi do nét ting Ién gp 16 &n
so Wi d6 phan gii caa kit ki loai TV nao c6do nét cao nh hién nay. Caalinh chng
anh da 1én i 33 triéu diém anh, so wi HDTV hién nay ch c6 khaing 2 tréu diém
anh. Voi nhitng con $ rat 16n nhr vay, khong chla do phan gai caa hinhanh dac biet
phong pha, man hinfirig I&n khadn. Cac nha phat tm hi vong cac phién dn hién
nay c6 man hinh cé kichutic khaing tr 100 dén 200 inch (254 va 508 cm). Con
phién tin danh cho cac hbdong ¢ gido dic, an ninh, ging céo va cécuskién thi
kich thréc co the 1endén 350dén 600 inch ( 88€én 1524 cm).

- Mic du cé g khac bét vé& d6 phan gii va toc do khung hinh, nting céng ngh
HDTV hién nay \in duy tri  1¢ man hinh 1a 16:9jiéu nay § gilp cho céc tlét bj s
tuong thich i cac chrong trinh trugn hinh HDTV. Cac nha nghiénira tin ring mjt
g6c hinh 8ng lam ting am gidc chan tit sic nét, nic du h ciing nHin ra s han ché
v6i mot man hinh quadng, md & rat thuc t# caa hinhanh. Cac nghiéniw ¢in day
tién hanhdé gitp cho UHDTV cang hoan i va phéat tén, ©i vu hinhanh, man
hinh va khéang cach xem.

- Tuy nhién hinhinh c6d6 siéu nét caoimg co tié co vai han ché ma cac nha
nghién ¢u dang & ging gii quyét. Vi dy, mot nguoi ndodé xem UHDTV cé th gip
cac tréu trang nhr say tau xe ty thic vao & on dinh aia hinhanh, $ lugng kich

thudc thi giac va cac goc nhin mawg dé dang xem trén TV.
2.7. Qué trinh phat trién cia UHDTV

UHDTV duoc dwa vao & dung dau tién ti nha hat 400@iuoc xay drng vao
thang 10 &m 2005 #i Bao tang qdc gia Kyushu (NAt Ban).
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B

Hinh 2.15. Bo tang quc gia Kyushu
Pai truyén hinh NHK hn dau tién nghién €u va trén khai cong ngh HDTV
vao rim 1964. Sawié 31 rim chinh thirc bit diu nghién ¢u dén truyén hinh c6do
phan gai siéu nét UHDTV.

Trong rim 2002, céc & sr cuadai NHK da givi thiéu hé théng video caio nét
nguy@n riu va tr d6 tiép tuc nghién éu. CHit lwong aia UHDTV ngay cang hoan

thién vadugc nang cao ch luong.

Ngay 24/4/2012, Lién minh ¥h thdng qéc t (ITU) da givi thiéu cong ngh
truyén hinh siéu nét (UHDTV), it tién bd quan tong trong céng nghtruyén hinh cé
thé mo ra méi teong phat hinh i

Phéat trén méi nhat nay @a ITU phbi hop v6i cac chuyén gia nganh tréry
hinh, cacd chic phéat hinh va céc érché quy clé toan éu da mo ra ngrdng aia mt
ky nguyén coéng nghtruyén hinh ni.

ITU nhan manh cHit luong aia hinhanh truyén hinhda duoc i thién vuot bac
tr hinh anh den téing trén man hinh congithinh anh maudoé nét ét cao trén man
hinh siéu phng nhr hién nay. Nhrng céng ngh truyén hinh khéng dng li véi su ra
doi cia UHDTYV duoc phat trén vadang cly dugc phé chén.

Hién nay, cac nha nghiéririe da hit dau quan tandén cacds phan gii cao hon
1080p nix la @6 phan gii siéu nét UHDTV (coniuwoc goi véi cac tén khac nhSHV
— Super Hi-Vision, Extreme Definition Video,...).
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Hai d6 phan gii siéu caoduoc quan tam d kién < c6dd phan gi gip 4 kn
va 16 kn so i do phan gii 1080p nhr sau:

+ “4Kx2K”, nghia la 3840 pixel x 2160 dong,
+ “8Kx4K”, nghia la 7680 pixel x 4320 dong.

DPinh ching 4Kx2K duoc dé xuat truge tién trong Digital Cinema Initiative
(DCI) va c6do phan gii tvong duong Wi phim 35mm.binh chng 8Kx4K dugc gioi
thiéu lan dau bsi NHK caa Nhit cho 1 théng “Super Hi-Vision” va cdoé phan gai
tuong trong phim IMAX.

Ciing c6 ndt b phién Bn cia cacdinh cing nay nlr “4Kx2K” duogc dinh
nghHa Wi d6 phan gii 4096 pixel x 2048 dong, 4096 pixel x 2304 donggch4112
pixel x 2168 dong. Tuy nhién, khdng co Kién $ s dung dic tinh quét xen&cho
cacdinh chng UHDTV.

2.8. NHin xét
2.8.1. Gia &ing tsc dé frame.

Téc @6 filed 50Hz (nghia 1a Hc d6 frame 25Hz) dung cho trég hinh trong tr
& Chau Au lata chon bandau vi né trong thich i tan s cia ngwn dién hon 1a xét
dén ar t6i vu cho @ ché nhin @a con ngoi. Miac dau tin $ nay khdng quan éng doi
Vvéi truyén hinh 8, nhrng ¢ do frame nay @n dugc duy tri va vi th trén tt gisi gio

chia thanh céc vung céado frame hy theo cacan 5 50Hz va 60Hz.
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Hinh 2.16. Or doan khi nang hién thi UHDTV
Khi chuyén tir dinh cang SDTV quét xen & thanh HDTV quét liénuc nhr
720p hac 1080p, éc do frameduoc ting gip d6i tir 25Hz dén 50Hz do lai bo quét
xen . Diéu nay gilp Hn thi anh chuyn dong trung tlrc hon nhit 1a voi cac i
dung lién quarién thé thao.

Khi huéng dén @6 phan gii UHDTV thi téc do frame c6 th duoc nang 1én ép
ddi dén 100Hz. Hén nay, nhdu may thu hinh HDTWA sin sangdé hd trg cho vic
hién thi voi téc do frame 100Hz (dung cac framéirsuy bén trong}té giam hiéu tng
flicker (nhdp nhay). K thuat nay ét tét véi cac vang hinhinh nh va chugn dong
cham, tuy nhién ¥ mot chubi tron ven tir sin xuit cheong trinhdén phat séng ging
ba dungéc do6 100Hz § cai thién dang ¥ chit luong hinhanh chuyn dong.

Ngoai ra, UHDTV @ing c6 ti¢ dua ra cac lei tc do frame ndi nhu 75Hz,
150Hz, va 300Hz inyng dén ladiém hoi tu caa cac lai toc do frame 50Hz va 60Hz.
2.8.2. Gia &ing ti 1¢ khung hinh

Ti 16 khung hinh 4:3& dung cho trugn hinh trong tr dugc thay i ty 16 man
hinh ©ng 16:9 khi & dung truyén hinh $ va HDTV. Tuy nhién,itlé¢ 16:9 trong tng
véi gia tri 1.78 trong khi phim tiiong sr dung ti € man hinh siéudng 2.33 hac 2.35.

SVTH: Nguyn Mgnh Tuin Trang 47



b6 An Tot Nghigp GVHD: ThS. Lé Duy Minh

Khi xem phim \6i ti 16 man hinh siéudng trén t [é HDTV 16:9 thi § xuat hién cac
vét den trén va déi day aia man hinh, hi phim € bj cit di mét phin ¢ bén anh trai
va phii caa hinhanh.

Vé nguyén ic, khdng c6 rang e nao trongutong lai yéu u phii chuyén tir
ti 16 16:9 sang man hinh siééng. Gin cé ndt thoi gian thich kyp dé chuyén dich tr
HDTV dén UHDTV va céac fi dung phim man hinh siédmg € dong vai trddang K
trong qué trinh chidn dich nay.

2.8.3. Gia &ing d¢ phan gii mau

Trong phéat song dimg b4, théng tin mauie video throng ch dugc dung nét
nira so i thdng tin chéi (theo & chiéu doc va chéu ngang da dd phan gii), va vi
mot sd Iy do, dinh cang 4:2:0dugc chon st dung cho phéat song gng ba.bé luu trix
noi dung hay & dung cho biéndp video trong studio thdinh chng 4:2:2duoc Sr
dung. Trong khid6, noi dung phim tlrong dugc ar dung Wi dinh cang 4:4:4.

V& nguyén ic, chudin phat séng ging ba co th gia ing o6 phan gii cua
thong tin mau lérdinh dcang 4:2:2 h@c tham chi la 4:4:4. Tuy nhiéniinh chng hgn
dang s dung dam bao dugc yéu @u V& thdng tin mau va choéi phiph v6i dic tinh
cua mit nouoi.

2.8.4. Gia &ing dé sau bit ($ bit lweng tF)

Théng tin video trong tridn din phat séng&hién dang s dung Wi do chinh
xac 8 bit, dido chinh xac 10 ha 12 bitda dugc st dung trong véc sin xuat cheong
trinh. Viéc ar dung lrong tr 8 bit cé i din dén viéc hién thi mau khéng trung trc
trong not sd trudng hyp nhr: viing b troi trong dréi &nh hoang héon...

Céc héu ttng sai  do qué trinhitong tr S8 giam di khi do6 phan gii video
duoc gia ing. Viéc huéng dén chit luong UHDTV < két hop dong thyi véi su gia
ting do sau bit. Ngoai ra, i1 sb dang hrong tir thich nghi éng c6 ti¢ duoc &p ding.
Véi nhitng dudng contour, qua trinhebng tr thuong dé lai nhitng suy gim cé tté
nhin tHy ré khi ma hoa video, §t Sr dung lrong tir thich nghi & gia ting chit luong
hinhanh nhrng khdng yéu au phii gia ting dang K téc do bit.
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CHUONG lIl: TRUY EN DAN TiN HI EU UHDTV

3.1. Nhitng yéu du co' ban cho tiéu chiin UHDTV & Studio

Tiéu chuin truyen hinh c6dd phan gii siéu nét UHDTV én phii duoc gia
quyét dua trén 2 quasiém:

Thi nhat A UHDTV 1a mt hé théng truyén hinh ndi, tét hon, cho phép ngpi
xem @am nhin duoc hinhanh 6t hon.

Th hai 1a UHDTV nhr 1a kg théng thét bi sain xuit chuong trinh trugn hinh,
bang cassettetia, phim (trugn hinh vadién anh).

Ta xét nliing yéu au oo ban cho tiéu chin UHDTV & studio theo cacan dé sauday
3.1.1. H¢ thong UHDTV Iy twéng

Hé théng UHDTV ly twong dugc xacdinh (trén o si tam sinh ly) 4i giéi han
cua viéc cim nhan hinhanh va am thanh (16Hz-16Khz) AN dé cdt I18i & man hinh
(may thu hinh c& nhan) cééditich bn, thim chi ét 16n (gin 1nf); khaang cach gia
ngudi xem va man hinh @i ngin hon so i viéc xem trugn hinh théng thong;
ngudng aia goc nhin cac chidi anh 14 1 phat;itlé khudn hinh 1a 16: 9; kliog cach
quan sat hinnh 1a 1.5H (¢i UHD 4K) va 0.75H (%i UHD 8K), trongd6 H 1a chéu
cao man hinh.

S6 dong hinh tichec aia ke théng UHDTV Iy trang 1a 4320, & mau/dong tich
cuc la 7680 (¢i UHD 8K). Véi cacdiéu kién ké trén, cac chi ét anh nhd nhat <5 nam
& giéi han cam nhan hinhanh aia mit. Ngoaido phan gii theo dén tichanh, d6 phan
giai theo thi gian (n $ 1ap lai theo manh vanh) céanh hrong dén:

+ Viéc khdi phuc lai anh (6ng hyp anh) mbt cach trung thc

+ D6 nhip nhay cac vungnh ong va quét liénc (1:1). Khi n $ manh Bng
80Hz, & mat hién twong nHip nhayd vinganh ©ng. Neu tin & manh co gia tr
khoang 120Hz. Tr cac Kt qua trén, c6 th két luan ring ke thong ©i wu phai 1a hé
thdng quét liendc, c6 fn $ anh it nHit 1a 120Hz wi sb dong quét 1a 4320. &y hé
truyén hinh céd6 phan gii siéu nét ly tong 1a UHDTV 4320/120/1:1.

UHDTV 4320/120/1:1 c6 ing #n tin héu video Hng khaing 1.3 GHz. Kt
qua nghién ¢u Vé tiéu chdn truyén hinh $ cho bét: ti s6 bang @n tin héu choi Y
trén king @n tin htu $ mau C 14 2:1P06 1a t ¢ két hop tot gitta cac yéu au vé mau
tin hiéu va tét kiém bing @in. Tin héu UHDTV ly twong tng WGi toc do bit khaang
48Ghit/s.
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3.1.2. Tan s manh va tin s énh

Tan $ manh 60Hz &t hon & 50Hz. Tuy nhién h dong cac thit bi dung
60Hz gin v6i 50Hz, dodd c6 thé gay nhéu (vi du dén chéu sang) va tku trong hop
Vv6i hé truyén hinh 625/500 phia may thu hinhan 5 50Hz va 60Hz c6 thqua nlo
dé loai bo nhap nhay.

Do d6 ngroi ta sr dung b nhd anh dé xir Iy hinhanh. Nhéu aia thiét bj truyén
hinh lam véc & 60 Hz ¢ cac mréc Sr dung mang dién 50Hz) c6 th lam nHip nhay
hinhanh do khac nhaudwtin $ manh vain s ludi dién.

Khi chiéu sang phim trong (bing dén dung ga chu ki dong haic am) va &
dung camera quét 60Hz, cééthuat hién hiéu tng By mau tin héu 120Hz Wi tan &
60Hz, to ra tin héu nhiu (aliasing) 20Hz hit 40Hz.Dé khic phyc, trong studio nén
sir dung dién 3 pha.

3.1.3. Quét xen &hay lién uc

Hé thdng UHDTV quét liéndc cho clit lugng anh rt cao va thén loi cho viéc
xir 1y tin hiéu UHDTV trong studio. Tuy nhién,am d& khéngdon gian, & chd hé
HDTV 1125/60/1:1 &n king &n rong ¢in gip 2 kn so Wi he¢ HDTV/1125/2:1; Céng
suit nhiéu & camera & ting khaing 9dB \6i cacéng phat hinh i8n nay. Hén trong
nay co ti giai quyét bing cach & dung CCD trong camera.avi dé nay ding xay ra
turong tr trong VTR. H thong HDTV/50/1: 1 & it van d& hon he¢ théng HDTV/60/1:1,
vi bang tn c6 phn hep hon. Néu giam £ dong quét xéing con 800-900 dong vars
dung quét liénic, thido phan gii theo manhdét hon 1a quét xen &

C6 thé sir dung tiéu chén quét lién tc & studio va bin ddi tin hiéu sang quét
xen k& cho muc dich truyén-phat séng, va phia thu 4i chuyén ngroc lai thanh quét
lién tuc (nhy ndi suy cac dong thi).

3.1.4. Twong hop Wi h¢ truyén hinh sj 4:2:2

Tiéu chiin UHDTV hién nay |a tiéu chan trong tr (mot sd chi tiét s dung K
thuat s9), cho nén &n xacdinh cac théng&co ban cia tin héu 5 vado twong hop tin
hiéu £ vai tin hiéu truyén hinh $ théng throng. Theo RCC.601/CCIR, thb snau
trén 1 dong tichwc la 720, con theo NHK (Nit) 1a 1920. T I€ nay la 8:3, nang ¢
doan dong hinh tichwe (ti 16 khudn hinh 4: 3) c6 14403m (king 2 Bn 5 mau trén 1
dong tich ac aia truyén hinh théng thong). Gia ti nay la thich bp cho ma chudn
dbi tin higu HDTV sang tin Ku truyén hinh théng thong. $ luong dong hinh tich
cuc aia he 525/60 va 625/50 la khac nhau; cho nlé 2: 1ddng thyi cho 2 1§ 1a
khéng ti¢ dugc. S 1035 dong hinh tichue/ anh & 1 $ trung gian.
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Van dé twong hop gitta ¢ UHDTV Vvéi cac ¢ truyén hinh théng thong én
phai giai quyét trén © sv 2 quandiém sauday:
+ Kha nang chugn d6i chuong trinh trugn hinh UHDTV sang akong trinh
truyén hinh théng thong 625 hac 525 dong an duoc thyc hién trong studio.
+ CO the thu cac chong trinh phat songi@ UHDTV bing may thu hinh 525
haic 625 dong.
3.2. Céc thong 8 co ban ciia UHDTV
3.2.1. Phrong phap hén thi va xen hinh
a. Khaing céch gira ngroi xem va man hinh
Néu ngrdi xem nghi gan man hinh, thi vingnh nhin tiy s3 taing 1én vaan
tuong V& anh ding ting 1én, éing gibng nhr quan séat hinknh trong khéng gian tte,
thi nghiém nghiénw, mdt anh nh trén man hinh cong, va nghiéaucin trong
nguoi xem theo chiu ngang va clu diing. Két qua thi nghém cho thy an trong 4n
trong aia ngroi xem cé thayddi theo chéu ngang hac chiéu dirng thre khi géc nhin
giam. Gié ti caa goc nhin c6 quarétchit ché véi an trong thit.
b. Kich theac man hinh

Theo Kt luan ¢ phan trén, thi chiu cao man hinh H > 67cm (vi kiray cach
quan sat > 2m vaihg 1.5H). Nu ti s khudn hinh 1a 4:3, thi & tich man hinh ph
> 0,74m vuong.

c. B¢ sang @c dai cua anh

Ti b twong d6i téi thiéu 3071, 6t hon la 70/1, mt 5 thi nghém khac cho kit
la ti sb d6 twong phin (contrast)di uvu choanh 1a 27/1. Tt cac Kt qua trén, ta rat ra
két luan Vé ti sb do twong phan i thiéu dbi véi UHDTV |a 50/1.

3.2.2. C4c thdngéce ban ciia UHDTV ¢ STUDIO
a. & dong quét

Néu xem trugn hinhé mot khaang céach 1.5 H v&é cho khéng nhin #y duoc
cac dong quét trén man hinh, thidng quét an thiét phai > 2200 dong. Thi nghin
véi vé truyen hinhden téing cho tAy la nhEu do du tric dong lai nay dé co thé

duoc lam gam di trong trong hyp nang 8 dong quét Ién 1100 dong.
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b. $ manh trong mit giay

Thi nghém V& quan 1§ gitta tin $ nhp nhay &i han CFF (Critical Flicker
Frequency) va goc nhinail & CFF = 60Hz (50Hz) laan thiét dé khdng con nhin
thiy anh nHip nhayddi véi hé UHD 2160p (UHD 4320p) trongudng hop do séng
tring dinh 1a 150 cd/m vuéng, kling cach xem trudn hinh 1a 1.5H,itsd khuén hinh
la 4:3 (16:9) va goc nhin theo éhingang la 1@0o.

Tir cac Kt gua nghién &u co the rat raduoc két luan [a & UHDTV 2160p c6
tan $ manh 1a 60 Hz vadhUHDTV 4320p c6in 5 manh la 120 Hz.

Dé chuyén d6i hé tr UHDTV 2160/60 thanh ©1625/50 ngoi ta phii sir dung
ky thuat thich nghi va &t qua kha quan lon nhiéu so i phuong phap chugn doi hé
thong throng.

c. Quét xen&

Kha nang phan gii cia mit ngudi s& giam rit nhanh Bu téc d6 chuyén doi caa
vat thé tronganh truyén hinh ting. Kh niang phan gii cua mit d6i véi anh inh kha
cao. K thong truyén hinh quét xen &khadon gian Vé thiét bi, do d6 phrong phap
nay it co hu qua.

C6 thé nhan thay ring cung nit hiéu qua nhe nhau, Bu ting 20% é dong quét
lién tuc (1:1) hac sr dung quét xen & > (2:1) € khong thrc €, bsi vi mic do nhidu
do ciu tric dong &16n hon. Dodd quét xen & véi ti 1& 2:1 ¢6 th dung cho B HDTV.

Tuy nhién 6i UHD cé $ dong quétit 16n, mudn tao hiéu qua thi cin phai sir
dung phrong phap quét liént (1:1)dé taing hiéu qui hinhanh.

d. Bién déi quangdién codg phan giii cao.

B6 bién doi quangdién c6do phan gii caodoi hoi mach quét khdng cdl, do
phan ghi cao, t s tin hiéu trén nhéu S/N caodd nhay cia man ém quang céo. Man
cam quang (target)i@ bb bién doi quangdién déng vai trd 4t quan tong. Man target
cua 6ng vidicon (§ dbi quangdién loai chan khéngXuoc ciu tai tir vat Sb2S3. Do
man target cdién dung &n, nén vidicon c6 nguyocchay thanky man hinh target. @
bién dbi quangdién Plumb c6 &u tai target fr vat liéu Pbo, chald nhay cao lon va
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tinh thip hon so \6i vidicon. Laai saticon dung targefrtvat liéu Sb2S3 c6 dondién
t6i thap, quan tinh thp vado giai cao ton.
3.2.3. ¥ thudt “siéu ldy migu” SNS

K¥ thuat siéu hy miu phat trén tr nhitng rim 70 vaduoc tiép tuc st dung
bing cac that toan gim do du thira (redundace) ot dich chinh 1a trugn duoc tin
hiéu qua kénh c6 gi han hing in. S lvgng cac u truyén duoc giam thip hon gia
tri thu duoc do sr dung tin & Nyquist (sub Nyquist sampling SNSjmdoi. Ky thuat
SNS dung cho tin B UHDTV s cho Kt qua tot: giam manh #in & 1dy miu theo
dong so i ly thuyét. Tin hitu UHDTV c6 tte truyén phéat songteoc do hin ché bang
tan tin hisu bing ky thuat SNS.

Phrong phap 4y mau méi SNS duoc thuc hién theo dong, fit va thi gian.
Khi l1dy mau SNS theo dong, thi 2 dong li@rctco thé duoc truyén nhr 1 dong, nby
ghép kénh céac fu aia 2 dong trén vao 1 don@. phia may thu, cac in lai c6 thé
tach radugc, d6 1a phrong phap xdo én dong. Bing cach nay ta co &htruyén cac
théng tin & UHD 2160p king kénh 625 dong.

3.3. Truyén va phat séng cac tin liu UHDTV

Vé ban chit, dong tin hdu UHDTV sau ma ho&stugc chia vao cac goi trién
tai va thec hién ghép kénh, khié dong d liéu 5 1a cac goi trugn tai TS. He thong
phat song & thuc hién véi cac goi TS. MPEG 4 khondinh nghia dong trugn tii
riéng ma ch dinh ngha phrong thic truyén dong bit ma hoa MPEG 4 trén dong
truyén ti MPEG 2 va IP.

Trong plin nay, ta Hu ring dong tin Ku $5 dugc phat [&én 14 dong tréy tai
TS aia MPEG 2. § khac nhau gia UHDTV va HDTV, SDTV luc nay ahla dung
lugng aia 1 chrong trinh. Chang taéschi quan tamdi viéc: véi 1 kénh phat séng &nh
dat, vé tinh hay cép thi c6 thphatduoc bao nhiéu kénh UHDTVés
3.3.1. Céac phong phapdang duwec cac nha khai thac & dung

CAc tiéu chén UHDTV da dé cap & trén |a cac tiéu chim tao tin héu UHDTV
(hay tiéu chén sin xuat) con @i 1a tiéu chdn studio.bé may thu hinh UHDTV cé
thé thu dugc chrong trinh trugn UHDTV, tin héu UHDTV phii dugc bién ddi thich
hop cho tiéu chén phat séng, & chua thé truyén va phéat soéng tin éu UHDTV c6
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bang @n rong (30-70 MHz). Dod6 xuit hién khai ném tiéu chdn phat séng cho
UHDTV.

Viéc truyén va phat tin iu UHDTV dugc truyén qua cac piong phap sau:
- Phuong phép trugn din tin héu baing cap quang va cadng trc.
- Truyén din tin héu UHDTV qua giao thc IP Internet
+ Ul diém: tin hiéu 6n dinh, khéng banh hréng nhéu do méi trrong thoi tiét

+ Nhuroc diém: Xay lap oo so ha ting kho kfin, chi phi &n, cH phi lop voi
khu wrc ddng dan @ do \vay khéng tk¢ trién khai trén mit khu wrc rong on.

- Truyén din tin hu UHDTV qua \ tinh

+ Ul diém: vang phi séng 6ng khip ¢ nudgc va wron ra cac méc xung
quanh, kB ning phi song 1/3 tradat, & 1ap dit, chi phi thp.

+ Nhuoc diém: bi suy hao tin iiu do thi tiét xau. Tir uvu diém trén em cbn
duong truyén qua ¥ tinh va tim héu V@ phrong phap nay.

3.3.2. Truyn tin higu UHDTV qua mang cap quang

Dya trén céadic diém uvu viét caa hé théng thdng tin quang ma céng righ
truyén hinh $ da ap ding va phat tén cac dch wi, céng ngh truyén hinh trugn din
trén I thong cap quang. & tin hiéu UHDTV c6 d6 phan gii [6n, dung rong cao
can toc do truyén I6n i hang Gb/s néndthdng quang phudp hon c.

Pé truyén mot tin hiéu UHDTYV trén cap quang thi cac nhdnsxuit chrong
trinh € can mot giao dén tiéu chédn dé két néi may quay phim, man hinh va éhi
thiét bi khac. Céac giao @h caa truyén hinh HDTV ngay naytugc 4p ding cac tiéu
chuan nhr HD-SDI (High-Definition Serial Digital Interface}é tc do Ién dén 1.5
Gbit/s. Mot HD-SDI c6 tté thuc hién mot tin hiéu video HDTV & 30 framels, ¢ cling
“lién két kép theo tiéu chim 3G-SDI c6 kh nang truyén 1@ndén 3 Gbit/s nkxng tiéu
chuin nay c6 th truyén tin héu HDTV véi 60 frame/s.

Trong khi nét lién két kép bao §m 1 cip HD-SDI, 3G-SDI c6 th truyén tin
hiéu c6 Hc d6 1éndén 3 Gbit/s. Ngay nayng dung cac tiéu chin dé truyén UHDTV
ngudi ta Sr dung giao dén 10G-SDI (10 Gbit/s Serial Digital Interface) né thé
mang ndt tin hidu UHDTV c6 3840x2160 pixeldi toc do 1éndén 10.692 Gbit/s. Cac
thiét bi c6 thé dugc két ndi bang cac cagdon thyc hién truyén xa hang km.
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Hinh 3.1. Ghép va tach tindui UHDTV theo tiéu chin 10G-SDI

Hinh trén cho thy so d6 khdi cua giao dén quang. Phid@au vao bao §m 32
tin hiéu lién Kt kép duoc chia l[am 8 nhém va &hnhém duge chuyén déi thanh tin
hiéu dién 10G-SDI. 8 tin Ku dién 10G-SDI sauté dugc chuyn thanh 8 tin i
quang c6 boc séng khac nhauibg cach & dung XFPs. Céac dsc song khang
1547.72-1553.33 nm va trén 100GHz (0.8nm) ghép k#ivdn chia theoddc séng
(DWDM). Céc tin hgu quang ghéguoc truyén trén ndt cap quangion mode, Ve
thu tin héu nay dén ra ngroc lai.

Trén thre & Dai NHK (Nhat Ban) thec hién truyén trrc tiép tin héu UHDTV
(4K) véi hé théng am thantda k&nh 22.2 thdiém, duoc truyén trén ndt soi cap quang
dai khaing 260 km, cac tht bi sr dung cho véc truyén tin héu ch gdm i don
mode va ghép kénh phan chia theddsong (DWDM).
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Hinh 3.2. $ do cia mpt hé thong truyén hinh tuec tiep cia dai NHK
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Hinh bén aéi cho tHiy cac thét 1ap truyén tin heu UHDTV trén i quang, 16
tin hiéu HD-SDI dugc dua vao bén doi tir tin hiéu dién thanh tin Kiu quang c6 boc
séng khac nhau qua Iphat quang diode laser daoc ghép thanh 6t dai buéc séng
1550 nm theo ITU-T G694.1. Phia thu céc tigulguangdugc tach va chudn doi lai
thanh tin hfu UHDTV nhr dau vao.

Sgi don mode 1Sgi quang bu phan tan
’ +22 dBmy,. +16 dBgy +16 dBm,__+16 dBm ( 5 O/E
+E/O \ AR O/E
HD-SD ‘ g HD-SDI
% 16 38 km v 70km 70 km 50 km 30 km o . %16
-93dB \-153dB -14.6dB -11.4dB  -12.4dB A OE

Er-doped fiber amplifier (EDFA)
Hinh 3.3. Céc thit Idp trén i quangdé truyén tin hiéu UHD
3.3.3. Truyn tin higu UHDTV qua séng vo tuén mt dat

Trong thi gian to lai day, cac cdng nghki thuat sb ngay cang phat #m
chong nit nang cao cit lvgng cho ngoi tiéu dung, & TV dén DVD va mayanh K
thuat sd. Mot cdng ngh xu Iy tin hiéu cao lvn nhiéu dugc thr nghiém 1a cdng ng@
UHDTV véi d6 phan gii 8K (7680x4320 pixels) ha 4K (3840 x 2160 pixel). &
lwong diém anh aia UHD so i IMAX (1920x1080 pixels) Iéndi 16 lan. Mot khung
hinh 8kdon bao gm 33 tréu diém anh (4k 1a 8 tréu diém anh) c6dd6 phan gii cao
hon so i hau hét cac mayanh DSLR trén thtruong hién nay.

UHDTV (hay Super Hi-Visionja dugc nghién ¢u va hoan thin boi NHK dai
phéat thanh trudn hinh @a Nht Ban. Ndm 2003 NHKda Kt hop 16 mayanh HDTV
v6i nhaudé tao ra 1 video UHD caié dai 30 phat. Nm 2005, nét chueong trinh
truyén hinh UHDduoc truyén qua cap quang dai 240km, va trorignr2010, NHKda
truyén tin héu UHD tir Anh sang NAt Ban qua internet. Bm 2012 may quay video
UHDTV dau tiénda duoc radoi, cAcdai truyén hinh Nt Ban da truyén thanh céng
UHDTV c6 d6 dai 1éndén 4.2km trén di song UHF.

UHDTV cho phép quét 24, 25, 50, 60 va 120 khumdn midi gidy, c6 ngha la
dé truyén 1 raw c6dd phan gii 7680x4320 én thc do 48 Gbps rdi giay. He thong
UHDTV hé tro am thanh 22.2 kénh trontp c6 khang 50 Mbps. Sau khi nén cac
dongdong b khoang 500Mbpsdé duadiéu nay vao thc €, mot tin hiéu truyén hinh
HD c6 d6 phan gii 1080p (trugn qua mng) khaing 10 Mbps. CAc tiéu chn wifi
802.11ac c6 thdat toc do twong tr (500Mbps) nkrng cH truyén duoc hon chuc mét.
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Hinh 3.4. May quay video 8i¢u tién aia NHK

Dé truyén 500Mbps trén Bt khaang cach vai 8m thi én phii s dung OFDM,
MIMO va hai kénh UHF c6an £ 8 Mhz. OFDM va MIMOd4a dugc st dung trong
nhiéu cdng ngh khoéng day baodm c truyén hinh  mat dat (DVT-T), 802.11ac va
LTE, cho phép nénidliéu lon vao ndt khéi bang théng duy nt.

Khoang céach trugn dan lon ch don gian 1a dra vao &n £ séng mang trudn
va cong sbit phat. K&nh UHF thu tin &il c6 fin & tir 400dén 800 Mhz, trong khi
Wifi thuong sr dung 1a 5 GHz. i song dai (VHF va UHF) cé édi xa hon ma
khéng b suy hao Bi chuéng nai vat. Vi thé truyén tin hu UHDTV trén di tan &
VHF va UHF hoan toadugc, nhing cin mot céng sat phat bn.

3.3.4. Truyn tin higu UHDTV qua \é tinh

Hang trugn thdng Eutelsat Communicationsiinday d& my k&nh trugn hinh
méi tai chau Au i chat lwong hinhanh 4K (Ultra HD) tic gip 4 An d6 phan gii cua
HDTV trén th truong hién nay. Eutelsadd bit dau thr nghiém kénh trugn hinh ni
ciaa minh tr ngay 8/1/2012, toanolnoi dungé kénh noi nay € dugc phaté d6 phan
giai 3840 x 216Qiiém anh (4K) va éc d6 50 khung hinh/giay. Kénh trég hinh Ultra
HD dau tién i chau Au & phéat thdng quad/tinh EUTELSAT 10A, ma hoa i
chudin MPEG-4 va trugn tin héu ¢ tbc do 40Mb/s. & ra mit caa kénh truyén hinh
nay cho tAy nhu du cia ngroi xem va cac hang trép thongda hit dau dé mét toi
chat lugng 4K,do phan gii cao dip 4 bn so \6i nhitng HDTV théng tlrong.

Chau Au & dung h truyén hinh D2-MAC i bang tn tin héu 8MHz va ki C-
MAC véi 10,5MHz. Bé truyén tin héu UHDTV c6 thé s dung 2 kénh ¢ tinh
(2x27MHz) lién tép, dong thoi truyén tin hiu video théng thong qua 1 kénh, coé
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kénh tht 2 1a tin héu hoan thén cho UHDTV. Tuy nhién &n dé truyén dong thoi tin
hiéu trén 2 kénh 134t phac tap.

Pé cd the truyén tin hisu HDTV qua \é tinh (DBS) ndt cach than loi can phai
han ck biang #in tin héu HDTV. Hang NHK (NHt) da thrc hién viéc han ché ph tan
tin hiéu HDTV 1125 con 8.1MHzb6 la ¢ MUSE. Trong B MUSE, tin hgu HDTV
‘siéu lay mau’ (chi truyén mau the 4). Dich pha 4y miu theo ttng manh & cho phép
truyén lién ac 4 manh i tat ca cac mau (treong hop anh nh). Trong tedng hop anh
dong, viéc moi suy € kha phirc tap vado phan gii kém di. Hé théng tinh toan va
truyén ‘vector chugn dong’ cho phépdi vu héa plrong phap nay.

Két qua: O may thu hinh & khéi phuc lai tin hiéu chéi 6i bing tin 20MHz
(anh ©nh) va 12.5MH §nhdong) Con tin hdu $ mau 6i biang tin 7MHz va 3MHz &
MUSE khong trong hop voi hé MAC phéat séng quaévtinh, vi né & dung phrong
phap ghép kénh theodhgian cac tin Hu choi va mau cé néribg tin.
a, DATV (i MUSE)

Hang BBC nghién e va thrc hién phrong an DATV. Tu tuwong chinh la
truyén dén may thu 2 lai tin hiéu trong cung mt kénh, tin hu teong tr (video, nhr
la i) va théng tin 8 (dm thanh &  liéu,... thdng tin ph) dung lrong kénh cho
DATV c6 gié ti vai trim KB/s dén vai MB/s. DATV la k& thong gim bing in (nhy
t6i vu héa K thuat truyén hinh trong tr) nhe hé MAC va ky thuat sb, rat cé hiu qua
trong viéc giam d6 du thira (nhy xir Iy). N6 cho phépuong hyp giita truyén hinh
tuong tr c6 cHit lugng cao ¥i may thu hinh cé dh luong thip hon. Uu diém nira aia
DATV la thuc hiénduoc viéc xit Iy ¢ ngudn tin héu vao phia thu.

O phia phat® dung phrong phap kiu dién vector chugn dong hdic dién tich
vunganh chugn dong ma khéng laninh hrong dén phin con hi caa kénh. Phn xir
ly cha yéu thyc hién ¢ phia ngdn oia tin héu 1 cach khén ngoan.aBg phrong phap
nay, cht lugng toan kénhiuoc cii thién ma khéng an thayddi thiét bi truyén phat
séng, phat séng va thué MUSE (NHit) 1 hé dau tién st dung ky thuat naydé truyén
video c0d6 phan gii cao.

b, H¢ HD- MAC

Céac chuyén gia Chau Adpt trung nghién €u he théng truyén hinh tin hju
video HD-MAC (trong hyp vai cac o hé MAC). B0 1a I¢ vira st dung ky thuat SNS
va Mira sr dung ki thuat DATV, nham phat tén truyén hinh cé kich théc rong 16:9
trong & MAC, nhung $ dong trugn hinh khong thaytoéi 625 dong.bo la k¢ E-
MAC.
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CHUONG IV: THI ET BI HIEN THI

4.1. Gii thigu

Nhiém vu cia man hinh 1a taao lai hinh anh. Plrong phap ph bién nHit hién
nay la hén thi hinhanh dra vao Bn d6 ma tén diém anh. Theo phrong phap nay, 6t
khung hinh & dugc chia ra lam vé&céacdiém anh nkd. Cacdiém anh c6 ang hinh
vudng, co kich thae rat nho. Kich thrge “thyc” cia mbt diém anh 1&: 0.01x0.01 (cm).

Tuy nhién kich thge thyc nay pln lon chi cé y nglia ly thuyét, vi hau nhr
chdng ta it khi quan sétroc cacdiém anh ti kich thrdc thyc aia chiing, rit phan do
chang qué bé, &t phan do kich thréc quan séatia diém anh phy thuoc vaods phan
giai: v6i cung ndt dien tich hén thi, do phan gii (sb lugng diém anh) cang én thi
kich thréc quan sativgc cia chung cang bé. Kichubic cia mjt khung hinhdugc
cho i s6 lvgng diém anh theo chiu ngang va&luong diém anh theo chdu doc. Vi
du kich thréc khung hinh 1600x1200 (pixel) c6 rnghkhung hinhié s duoc hién bi
boi 1600diém anh theo chiu ngang va 120@iém anh theo chiu doc. Nhiéu ngroi
lam tréng gid ti 1600x1200 trén chinh B phan gii cua hinhanh. Thrc chit, gia ti
vé b lugng pixel ch mang y ngta kich thrgc (image dimension), cod phan gii
(resolution)duogc cho Wi sb lugng diém anh hién thi trén dén tich ndt inch vuéng.

D6 phan gii cang cao, hinknh duoc hién thi s2 cang nétbo phan gai dat dén
gi4 ti do phan gii thuc khi ma nét pixel dugc hién thi véi dang kich tlrdc thuc cia
n6 (kich thrge thec caa pixelduoc ldy sao chay mot khaang cach nht dinh, pixeldo
dyoc nhin dréi mot géc »ap xi bang ring suit phan ly ¢a mit nguoi). Néu do phan
giai bé hon gia ti d6 phan gii thuc, mit nguoi s ¢6 am giac hinhanh ki san, khéng
nét. Nu d6 phan gai cao fon d6 phan gai thuc, trén ly thugt, d6 nét vado chi tiét
cua hinhanh $ ting I&n, tuy nhién tic ar mat ngeoi khdng @m nhin dugc hoan toan
su khac bét nay.

Hinh 4.1. Thét bi hién thi pho bién hién nay
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Mat nguoi cam nhan hinhanh dra vao hai $u 6, mau §c vado sang (choi)
cua hinhanh. Man hinh mén hién thi duoc hinhanh thi ding phii ti tao lai duoc hai
yéu t6 thi giac nay @a hinhanh. V& mau dc, mit ngudi ¢6 kha naing éam nhan hon 4
ti sic 6 mau khac nhau, trontd c6 ndt phd mau khang hon 30 tréu maudugc Gim
nhan ré Bt nht. Mudn tai o lai hinh anh chan tirc, man hinh k&n thi cin phai cé
kha nang hén thi it nhat 1a khaing 16 tréu mau. Binh thong, khi mén tao ra not
mau $c, ngroi ta Sr dung K thuat loc mau tr anh sang ing, mbi bd loc mau & cho
ra mbt mau. Tuy nhién, & kich thréc v cung béwa diém anh, viéc dit 16 triéu b
loc mau trdc Mot diém anh 1a gin nhr vé vong. Chinh vi th, dé hién thi mau dc mot
cachdon gian nhrng VAn cung ép khaday du dai mau, ngroi ta sr dung phrong phap
phdi hop mau tr cAc mau ¢ ban. Hé cac mau ¢ ban phii thoa mandiéu kién tai to
duoc mot phd mau Bng tir cac mau thanh gh, va cac mau thanh fim, khiduoc tong
hop Vi cung 1 1é phai tao ra ndt trong hai mauscip la mauden (laai trir coa it ca
mau $c) haic mau ting (ng hoa éa tit ca mau 4c).

V& cadc mau ¢ ban, trong céc tai du my thuat ¢ dién thuong dé cap dén ba
mau © ban vang,do, xanh lam. Mawio hgp voi mau vang &tao ra mau da cam, mau
xanh \6i do tao ra mau tim, mau vangsivxanh to ra xanh l4. Bp tuc tr cAc mau
trén, pldi hop véi nhau § ra duoc tit ca cac mau khac. Tuy nhiéné¢ B mau o ban
cua my thuat cd dién ngay naydd © ra c6 nhdu nhroc diém trong caaing ding ky
thuat. Thi nhit, véi mdi 1an phdi hop mau, mau thduoc theong b xin di, gay kho
khin trong véc tai to lai nhirng mau &c “tuoi” nhu xanh 14 m, vang chanh..., va
nheoc diém quan tong nhit, khi chbng ba mau € ban vang,ds, xanh lam i cuong
d6 giéng nhau 1én nhau thi khdng tugc mauden hoan toan. & diém nayda khién
cho & maudos, vang, xanh lam bay gichi con Hn tai trong sach &, va Hu nhr
khéng c6 mit tng ding K thuat thuc © nao. Thay vaad, ngay nay cé haighmau
duoc s dung ft phd bién 1a ¢ mau RGB va & mau CMYK. G s5 dé xay drng nén
hai h¢ mau © ban nay dra trén nguyén Iy ghi mau phat x va ptoi mau Hp thy caa
anh sang.

Vé hai nguyén ly péi mau trén, 8n no6i qua ¢ co ché mat cam nhin mau. Mau
sic ma nit cam nhan duoc phu thuoe vao lrge séng @a anh sang chil toi mat. Budc
séng @a anh sang chil t6i mat lai phu thugc vao Bn chit nguwn sang. C6 hai ko
ngwn sangdo 1a ngwn sang s cip va ngén sang tir cip. Ngubn sang s cap 1a cac
ngwn sang c6 ki ning tr phat ra séng anh sang, con igsang tir cip 1a ngwn
sang phat ra anh sangnig cach phn xa lai anh sangit ngwn sang s cip. Khi quan
sat mdt ngudn sang s cap, mau §c ma nit ngudi quan sattugc chinh [a mauia anh
sang ma ngan sang phat ra, con khi quan séat émysang tir cip, mau §c quan séat
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duoc la mau ma ngin sang th cap khoéng co kh niang hp thy tir ngubn sang s cap.
Vi du: khi quan sat anh samig phat rad den led, ching ta cém nhin maudo thi
anh sangit dén led phat ra coudc séng #m trong ving anh santp. Con khi quan
sat mt tam bang mauds, ta c6 am nhin maudo bai tim bang da hap thu hau hét cac
budc song khac (xanh, tim, vang.rguwn sang s cap, ch c6 maudos la khéng lap
thu dugc va truyn dén mit ching ta. Maui cia ngwn sang s cap ludn khéngioi,
cOn mau &c aia ngwn sang tir cip lai thay ddi phu thudc vao mau & cia ngwn
sang & cip. Chiu sang ngbn sang tir cip bing cac ngbn sang s cip c6 mau khac
nhau § thuduoc anh sang thcap khac nhau.

Ph5i mau phat x 1a hinh thirc phdi mau st dung cho céac ngin sang s cap,
con pldi mau Hip thy 1a hinh thrc phdi mau sr dung cho cac ngin sang tir cap.
Chuang khac nhauochan: oo ché cia ptbi mau phéat x 1a ©ng mau, con € ché cua
phdi mau Hip thy 1a tnr mau. C6 th kiém ching diéu nay ndt cachdon gian: Theo
dinh ngha, anh sang ing 1a tng hoa éa vd $ anh sangion sic c6 mau i khac
nhau, c6 bdc séng tr 0.4 dén 0.7um. Tuy nhién, ching taiotd th thu dugc &nh
sang ting réu chiéu cac chum sang 6hg 1én nhau (cac chum sadgoc phat ra
cac ngbn sang s cap), con gu chbng cAc maui 1én nhau #ng cach td ching lén
mot to gidy, tit nhién § ching bao gb nhan duoc mau ting, ma ngoc lai, con ra
mauden. Ly do 1a qué trinh t& madcs|én t gidy khdng phi qué trinh “6ng hop”
cac mau, ma ngyc lai, 1a qua trinh “lai tr” cac mau. Khi lai trir hét tit ca cdc mau
thi rd rang chcon mauien.

4.2. Mgt sb loai man hinh cho thiét bi hién thi UHDTV
4.2.1. Man hinh LCD

Do hinhanh duoc ma hoéa va kn thi dudi dang bain ¢6 ma tén diém anh, nén
man hinh LCD @ng phii duoc ciu tao tir cacdiém anh. Mdi diém anh trén man hinh
LCD <3 hién thi mot diém anh aia khung hinh. Trong &i diém anh c6 3diém anh con
(subpixel), ndi diém anh con hén thi 1 mau:de, xanh 14, xanh lam.
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Hinh 4.2. B tri diémdnh cho man hinh
a, Vé cdu tgo

Sip dat song song nimg phin tir tinh th long e theo niing ranh. Khi cac
phan tr naydi vao trong va ip xdc Wi bé mat ranh mdt pheong hréng & dinh, diéu
chinh nHing phin tr tinh thé long song song @ theo lréng nhing ranh. B day
chingduoc sip xép sao cho cac ph tr thing hang (n) va luén cach nhawikhaoang
nhit dinh. Khi nhing tinh tté chit long duoc kep gita hai m film c6 ke théng rénh
vubéng goc i n.

Vi cac phn tr sip xép theo chdu heong cac khe &p cia hai &m loc 1a nhr
nhauddi véi cac plin tr nén o ra hén twong: Tai giita hai m loc cac phn tr S5 sip
xép theo du tric xdin 900. Khi cé &nh sandj xuyén qua khang cach gia cac phn
tr ciing 1a &nh sang o, vi cac phn tr tinh thé long sip xép theo du tric x@in nén
khi &nh sang xuyén qua kimg cach gia cac phn tir nd ding phii di theo chéu xain
cua cac phn tir. Co nglia 1a anh sang khi xuyén qua cadémphr tinh thé long ding ¢
hinh xain 900 gbng nhr cac pln tr tinh thé long, anh sangti theo chéu tir trén
xubng drdi vudng goc vi bé mit caa im loc. Khi codién apdit vao hai dm loc do
hiéu tng dién trudng tacddng vao cac pin tir tinh thé long nén changap xép lai theo
chiéu thing dang vudng géc & hai tm loc va khidé anh sang &dangdi qua gira
cac khang trong aia pHin tir tinh the long.

Khi d6 c6 tté coi nhr &nh sang cé plong doc theo cac pdn tir tinh thé long.
Lac nay dadién ap clrada 16n nén khi &nh sangitdugc phién loc thr hai né tép tuc
di qua phén loc nay. Khidién &pdu 16n dé phan &c cho hai pHin loc va tinh tig long
xodn. Khi cé anh sandi qua khang tdng giira cac phn tir tinh thé long i mang be
thir hai nd b can lai béi mét hinhanh mauden hén ra va khidé né to thanh nét man
hinh LCDdon sic.

Nhu tada biét khi &nh sdng phanrc phing di xuyén qua rt 16p tinh tk long
thi phrong phan gc cia né co th bi xoaydi hay git nguyén tuy théc tinh thé chit
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long 4y cé duoc ap ndt dién thé hay khéng va xoagi nhiéu hay it tiy thac hiéu dién
thé 4y l16n hay nld. Truong Enh dién mdt chiéu co thé pha fng ciu trac tinh ti, vi
thé nguoi ta hay dung Wu dién thé xoay chéu. Hiéu dién thé dung cho tinh télong
tuong d6i thap.

glass plates

vertical filter

crystal molecule

"~ horizontal filter

\

colour filter

Hinh 4.3. Cacdp ciu tzo LCD

Nhitng man hinh LCD Bh nay, ¥ co ban c6 tié dugc hinh dung nth mot hé
théng vandiéu tiét lvong &nh sang phat ra ot ngwbn sang phia sau.aB than LCD
khéng tr phat sang nhman hinh CLT. Trong man hinh LCD anh sénhgua nét vai
l6p arc mong duoc ciu tao tir vat liéu tinh thé 16ng cé tinh phanue. CHit tinh thé
long ram gita 2 mit kinh mdng ©1o0 nén man hinh. Hinknh hién thi trén man hinh
duoc xacdinh bsi mot hé thong ledi (ma tén) bao @m nhiu dién arc, diéu tiét luong
anh sangti qua ndi diém cia heéi (pixel).

Hién nay man hinh LC@uoc phan ra lam 2 to chinh: Thi dong (Passive, bao
gom ca Dual-scan) va tichuz (gom Active — TFT).

S khac bét co ban giira hai lai la cach tikc diéu khién mdi diém pixel riéng
biét. Trong man hinh maan thu dong, mdi hangdiém pixel ngang do 6t transistor
diéu khién. Vi vay mdi diém duoc diéu khién mot cach the dong. Trong khido ddi véi
man hinh LCD tichec mbi diém c6 nét transistor riéngié diéu khién, vadi vai
man hinh mau thi c#én transistor cho Bi diém (mdi transistor cho Bt mau © ban).
Man hinh thrc chit 1a mot tap hop (array) hinh ci nhit bao @m nhiu treong & dang
6p mong (thin film). Vivay con co tén @i la TST (thin film transistor).

Man hinh LCD ma #n tich arc cho hinhianh nhanh vatep hon nhiéu so \6i
man hinh th déng bsi kha ning diéu khién luong anh sandi qua ndi diém t6t hon.
Chung ta cé thnhan sr phan bét ¢ duong nét,do twong phin, tinh trung tirc mau
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ciing nhr kha nang phan tng nhanh ¢a man hinhiéng vai trd it quan tong trong

hién thi video chugn dong thrc. Trong khi cac man hinh martich arc msi nhat co

kha nang tai hén video 6i toc do 20 @én 30 khung hinh trén & gidy thi man hinh
ma tén thy dong, K ca loai dual - scan chdat t6i mic 5 khung hinh trén &t giay.

Coéng ngk dual-scan la Bt ¢6 ging nkim ting ardong hiéu ning axa man hinh
thu dong ma khéng laminhg gia thanh. ¥ co ban, theo cong nghnay man hinlduoc
chia thanh haiima, Wi hai transistor cho & hang. Nhr vay thoi gian phin tng ding
nhue d6 teong phin vado sang céang Ién nt it. Tuy nhién so & man hinh tich ec,
man hinh th dong van con kém rat khoang cach xa.

Dién 4p lai
<"l\ >
A) <"]\ . Thanh phén mau
~ clia cAc tin higu l4i
Cac phan tlr A) A >
dién cuc cot , . . \
Céc transitor mang mong
R| | G| | BL— Cot0
Hang 0 —@
[ Cac
Hang 1 —@- Tin
| - » hléu
1 [ lai
Hang 2 4@7 hang
Cac dién —
cuc hang Ba tin hiéu can thiét cho mdi pixel

Hinh 4.4. Tin Ru diéu khién cacdiém anh

Véi LCD loai nay #t ca cac transistotdugc dit tai méi diém bén trong man
hinh. Man hinh tichwc cho hinhanh sic nét vads twong phin cao.

b, Nguyéndc hait dong

Anh sangiuoc phéat ratt 1 dén rén, c6 v 8 pheong phan gc nhr anh sangut
nhién. Anh sang nay chii qua bp kinh bc phan gc thi nhit, tré thanh anh sang
phan erc phing ch cé phrong thing ding. Anh sang phanuc phing nayduoc tiép
tuc cho trugn qua im thay tinh va bp dién arc trong sét dé dén I6p tinh tré long.
Saud6 chiangdi tiép t6i kinh loc thr 2 ¢6 plrong phan gc vudng goc i kinh loc thir
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nhat, roi di téi mat ngudi quan séat. Mt diém anh ¢ trang thai &t né € khéng cho anh
sangdén rén di qua va ngoc lai.

Anh sangién 1op tinh tr long la &nh sang phamrc phing, réu dién orc aia 1
diém anh con khdngiugc &p 1dién thé, thi ptin tinh tré long ¢ noi 4y khéng b tac
dong gi @, &nh sang khi trldn quadiém d6 Van giit nguy@n plrong phan gc, va cii
cung b chin lai hoan toan bi kinh loc phan ¢c tht 2, diém con nay btit vaddi voi
mét day 1a 1diém toi. Bé bat mot diém anh con, tatat dién thé vaodién arc cia no,
lam thaydéi su dinh hrong aia cac phanittinh thé long, ket qua 1a anh sang sau khi
truyén qua phn tinh tk [ong & diém anh con nay &bi xoay phrong phan gc di, c6
thé lot qua bp kinh bc phan ec thr 2, ©io ra mot diém mau trén4m kinh trge. O
mdi thoi, cAcdiém anh & mot trang thai Wt/tit nhit dinh tng Wi mot anh trén man
hinh. Viéc diéu khién diém anh cp dién thé vao trng hang (quét gt) va trng ot
(quét ngang) do amh vidién tr duoc lap trinh lam véc nay.

4.2.2. Man hinh Plasma

Plasma la @t trong cac pha (#ng thai) Ga \at chit. & trang thai plasma, at
chét bj ion héa ét manh, pHin 16n cac phn tir haic nguyéni chi con hi hat nhan, cac
electron chugn dong trong ddi tu do gita cac at nhan.Ung ding dic tinh nay éa
plasma, ngoi ta da cké tao ra man hinh plasma.

O trang thai throng, cac ion dong va electron chun dong hn loan, van tsc
trong dbi cua ching cé & nhau khdngdn. Khi dit khi plasma vao ¢a haidién arc,
dién treong tac dng I&n cac it mangdién s 1am cho chiing chéy dong cé hrong:
cac electron phit & phia erc deong, cac ion dong b hat v phia erc am. Trong quéa
trinh chuyn dong ngroc chiéu nhau nir vay, cac ht mangdién va cham vao nhau
Vvéi van téc trong ddi rat 16n. Va cam < truyén ning rong cho céac electroa 16p
ngoai cung ¢a nguyént khi, lam cho céc electron nayayhén mic ning lwong cao
hon, sau mit khaang thdi gian fét ngin, cac electronésty dong chugn xudng mic
ning lrong thip hon va sinh ra Bt photon anh sang thebnh luit birc xa dién t.
Trong man hinh plasma, ng ta sr dung khi xenon hic khi neon. Céac dh khi nay
khi bj kich thich & phat ra céc tiaue tim, khdng nhirugc tryc tiép bing mit thuong,
nhung co tié gian tép tao ra &nh sang lahkién.

Hon hop khi trén clta cac iondong tAc Wi nhau va 40 ra cac mauss trén
man hinh. Chunduoc bao pli trong 1 bp photpho, 1dp vat liéu huynh quang, khi
phin tng Wi céac tia sangéshién thi thanh cac mauis. Chang ta hay ngheay tir
"megapixel (pixel)" khi n6ién man hinh. Thit ngi "pixel” duoc Sr dung dé mo & 1
don vi bao @m 3 thanh pin co6 cht liéu photpho 40 mau, cac thanh ph nayduoc
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trdng 3 mau € ban : xanh mdc bién, d6 va xanh 14 caybé giai thich thi trong déi rac
ri, nhung tén @i caa changdi rat don gian va & nho: cacdiém anh.

Display electrodes
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Hinh 4.5. Gu tzo diém anh man hinh plasma

Man hinhduoc tao tir nhiéu diém anh, trong ndi diém anh c6 3diém anh con
thé hién 3 miu oo ban: do, xanh 14, xanh lam. M diém [a mdt budng kin, trongd6 co6
chia cHit khi xenon hac neon. i mit truéc cia bubng co phi 16p phdt pho, ti hai
dau buwdbng khi € bi ion hoa, cac nguyér bi kich thich va phét ra tiarc tim. Tia &c
tim naydap vao bp pht pho phi trén niit truéc aia bubng kin $ kich thich cht phot
pho, lam cho chiing phéat sang. Anh sang phé gagua bp kinh bc maudit trude
mdi budng kin va cho ra 6t trong ba maue ban. Prbi hop cia 3 anh sangrt3 diém
anh con § cho ra mau& ciadiém anh.

Do vay, nhy diéu chinh dongdién chay qua céc tdi cra tbn hop khi dia cac
diém anh trén cac khuwc khac nhauti@ man hinh, cAc madcskhac nhawduoc tao
ra. Mdi diém anh c6 t¢ tao ra ton 16 tréu mau. Man hinh Plasma ogctdd hién thi
hinhanh nhanhdd twong phin vadoé sang cao & goc nhin tong ddi rong.

Plasma cdliém anh to fon LCD nén man hinh cung kicty ¢hi plasma c6 it
diém anh hon LCD, & goc nhin thi plasmaoim LCD, plasma thong thét ké véi kich
cd 1én, vé do bén thi kém lon LCD.

4.2.3. Man hinh LED

Man hinh bao §m nhéu diém anh, ndi diém anh c6 3 led #ong tng Vi 3
mau:do, xanh 1a, xanh lam. 4D tao caa Led @m hai kii ban din, mot khdi loai p va
mot khdi loai n ghép i nhau. Khidat mot dién ap thén vao 2dau led, b tréng trong
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khdi ban din p va electron trong céac &hban din n chugn dong v phia nhau. i
mit tiép xUc »ay ra mbt b twong tac gira 16 tréng va electron. Trong qué trinhrding
tac nay co th giai phéng ring lrong dréi dang &nh sang, ¢ séng anh sangrdng
rng Wi mau gc va né ph thuoc vao du tric phantt caa chit ban dn.

Hinh 4.6. Gu tzo diém danh man hinh LED

Nho diéu chinh arong d6 sang éa trng led, c6 th thay ddi cuong d6 sang t
dbi cua 3 led so & nhau $ tao ra mau &c tong hop tai mdi diém anh. Khi mwn tit
diém anh cH cin tit ca 3 led |a c6 th thuduoc mauden tuyét dbi.

Van dang chém nhiéu vu thé, nheng LED phii chdp nhan ar ton tai song song
cua Plasma & khéng ai pli nhan duoc nhitng vu thé vé hinhanh ma ém rén PDP
mang hi. Do twong phin cia mdt TV dai dién cho ki ning hén thi chi tiét cac ving
mau $c trong phin nhau éa hinhanh. Gy thé ¢ day la nlitng mang mau &i, sang.
Théng $ nayanh hrong tec tiép dén chit lugng hinhanh. Trén tlrc ¥, man hinh
Plasma cdlo twong phin tt hon so \6i LED. Diéu nay c6 la do man hinh Plasma cé
thé tr dong it ngubn sango bat ky mot diém nao trén man hintiéu nay c6 ngha
mét pran man hinh cé thtdi den trong khi cac gim khac ¥n hién thi duoc nhing
mau 4c twoi sang. Mic du khéng th so sanhtugc cong ngh Plasma ¢ d6 tuong
phan nhrng cdng ngl LED ciing dang céduoc nhirng tién b vuot bac.

Pén LED ding cho phép man hinh TV é&n soat cac pin riéng B cia man
hinh tong tr nhe ¢ Plasma. CAc nhé&rs xuit ciing ting arong thémdo twong phin
trén man hinh dng céch phat t#n céng ngh dén chéu rén theo hai xéng di mai.
Pén LED chéu canh cho man hinh émg hon nhung t 1é twong phan dong thap hon
so Wi LED-backlit. Uu thé céng ngk giip TV Plasma & dangdat duoc do twong
phan 5.000.000:1it dau 2009. Trong khifd phii dén d¢au 2010 thidd trong phin moi
dat mic Megad nhirng chéc TV LED va ting dén mic 8.000.000:1 hay 10.000.000:1.
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Cung i do6 teong phin da duoc nang lén rdééat, d6 sang éa man hinh LED
ciing cao bn & man hinh Plasma ahéanh sanguc & cia dén LED 1 trg. Chinh vi
thé, thé hién mau &c, chi tét va chit lugng hinhanh trén TV LED hén nay khong
thua kém gi niing chéc TV Plasma. R3 rang, dueh thé so sanh & Plasma ¢ thé
hién d6 chinh xac @a mau &c trén man hinh, nting céng ngh TV LED ciing dang
rat ngin dain khaing cachién véi thanh céng ni Plasma.

Hién nay, khéng chcé cac bongén LED gic tring dugc dung trong cléu rén,
cac nha an xuit d& my rong ving mau & chotng ding dén rén LED ¢ nhiéu thiét
bi. Nhy d6, mbi diém anh bao §m cac mauto, luc, lam, vang & hop véi nhaudé tao
ra hang ¥ mau khac nhau. M diém anh hén thi ddy di cAc mau ¢ ban cn thiét tai
hién lai toan B mau trong di nén cac théng tin mads nhr trong céng ngé Plasma.

Van dra trén 4m rén tinh tké long nén géc nhini@ LED \an hep hon so \6i
Plasma. Man hinh Plasma cékting cho géc nhin tnrong i 180d6 ma khong lam
thay d6i mau dic va chi tét caa hinhanh. Trong khidé TV LED ch c6 tk cho goc
nhin md rong nHit & mic 1704d6.

Trong khi kh@ang céch & chit luong hinhanh aia LED va Plasma ngay cang
thu hep lai thi ning krong Vn 1a \an dé I6n ma Plasma g ¢6i mat. Cho du Plasma
hién nayda hit ¢au ang dung cdng ngh tiét kiém ning lrong hon nhiéu so \bi truée
kia, nhrng phii con it 1au rira, Plasma i c6 thé dat dugc mac tiét kiém ning lrong
nhe & nhitng chéc TV LED.

Man hinh led caru diém hon LCD va plasma: LED cd6 twong phin cao fn,
goc nhin éng hon, sang bn, tiéu thu dién mang it ton, mong hon.
4.2.4. Man hinh OLED
a, Gisi thiéu

Céng nglk OLED (Organic Light Emitting Diode)usdung di-6t hitu oo phéat
quangduoc Kodak nghiéneu va phat tén tir nhirtng rim 1980. Cac phanrtOLED
c6 khi ning tr phat sang (phat sangrtrtiép) khi co dongdién chay qua nén khéng
can sr dung 4nh sangdm phéat quang riéng nhLCD. Piéu nay giip man hinh OLED
tiét kiém dién ning kha én so i man hinh LCDdong thyi ¢6 phan gii, 6 twong
phan va gdoc nhin cling cao hon. Viéc san xuit man hinh OLED kich thuéc 16n, cuc
mong (day chua dén 1mm) rat d& dang so v6i man hinh LCD. Ngoai ra, loai man hinh
nay co thé cudn lai, dan vao tudng hodc dem cing 1én trong khung nhur man hinh chiéu
phim.
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OLED du tién s dung cac cht phan & nho (small molecule) phét ra anh sang
manh nhrng cé chi phi & xuit cao do phi trai qua qué trinhang dong trén cacam
nén trong chan khéng. &tir nam 1990, cAc ép chit cao phantt polymerdugc thay
thé do c6 chi phian xuit thip hon va than thin véi méi trudng.

b, Céng ngh panel ¢ia OLED

Vé co ban, ciu tao ctia man hinh OLED gdm nhiéu 16p polymer moéng dan
chdng 1én nhau, trong d6 c6 mot 16p bang di-6t hitu co bi kep giita 2 16p dién cuc (Am
va drong) king kim loai trong sudt va phat anh sang mau khi c6 dong dién nho chay
qua (hinh 4.Y C6 hai loai man hinh OLED, loai thir nhit dung ba loai di-6t mau do,
xanh luc, xanh duong va loai thir hai dung di-6t phat 4nh sang trang dé tao ra man hinh
den tring; c6 thé bd sung nhirng chét hitu co loc mau (d6, xanh luc va xanh duong) dé

tao ra man hinh mau. Ca hai loai déu tao nén hinh anh sang dep va & nhin.

Hinh 4.7 Lop diode hiru co bi kep giita 2 lop dién cuc (Gm va duong) co khd nang
phat anh sang mau khi co dong dién chay qua.

Tuong tr LCD, OLED ding dugc chia thanh cac & nhu: OLED ma tén thu
dong (passive matrix OLED), OLED maiir chi dong (active matrix OLED), OLED
trong swt (transparent OLED), OLED phat sadinh (top emitting OLED), OLED
gip duoc (foldable OLED), OLED #ing (white OLED). Mi loai ¢6 nhiing cdng dng
khac nhau, cing han OLED ma tin thy dong phi lop cho céc thit bi c6 man hinh
nho nhue dién thaai di dong, PDA hac may nghe ndc MP3. OLED ma #n chi dong
tiéu thy it dién ning hon va fin suit 1am troi nhanh fon OLED ma tén thy dong, thich
hop dé s dung trong man hinh may tinh, TVarg dién tir loai [6n. OLED dip duoc
cé im nén lam tr cac 14 kim lai mém cto haic lam tr nhya.
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OLED gip duoc rat nhe, c6 ti tho caoduogc tng ding trong cac & quan 4o
thdng minhdién thai di dong, B thu GPS va man hinh OLED #®OLED tfing c6
thé dungdé chiéu sang, thay thdén hunh quang nim tiét kiém nang lrong.

4.2.5. Man hinh laser

Man hinh lasedugc phat trén boi Mitsubishi. Anh sang laser caréng do
manh 12 laserdo thanh & chit ran. Mot chit ran thich kp, khi ntan dugc kich thich
tr bén ngoai cac electron bén trorggnay I€n mrc ning lrong cao ln, saudo lai
nhanh chéng chiéy vé mirc ning rong thip hon va gai phong 1 photon anh séang.
Photon nay bay ra chéy dong trong long kBi chat rin, lai va cham v6i nguyén i
khéc, kich thich electromia nguy&nit nay lén tang thai cao bin, sau khi nlly xuéng
trang thai thp lai tiép tuc phat ra 1 photon khaciGhr vay tao ra 1 pn ung day
chuyén, cang ngay cang 4iphong nhtu photon. & mét dau aia khdi chét rin cé
gan 1 grong ban m. Photon gp gwong € phan xa nhiéu lan, &n khi du 16n bat ra
ngoai ko laser. Man hinhdan ma tan diém anh, ndi diém anh cé 3 lasenfong tng 3
mau: xanh lam, xanh |&6. Biéu khién 3 mau vi cuong d6 khac nhau&cho ra mau
tai diém anh.

Hinh 4.8. M6 hinh TV laseua Mitsubishi

Man hinh laser c¢6 néii vu diém so i cac lai man hinh hn nay nhr kha
nang tai ko lai mot phd mau ét rong Wi do chinh xac mauas cao (c6 th dat ¢én hon
90% ptd mau ma nit nguoi ¢d the cam nkan). Man hinh tiéu th it ning hrong hon
LCD hay plasma, kich tloc gon nhe, tudi tho Iéndén 50000 gb.
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TV laser c6 th cung ép $ luong mau nhiu gip doi véi thiét ké mong ton,
nhe hon va tiéu th it dién ning bon. Dy dodn man hinh tinh thiong (LCD) $ tiép
tuc thong ti thi phan kich & nho, nhung TV laser & thay tié TV plasma cho cac kich
co tr 40 inch to 1én.

Tuy nhién, TV laseduoc cho la c6 hi cho mit va dn dugc trang b cac 1§ loc
khuéch tan &nh sandé giam nguy ©. DU dugc nhic dén tir 1966, plrong phap nay
van chradat duoc chit luong nhr mongdoi.

4.3. Mét sb loai tivi UHDTV hi én nay
4.3.1. Khai quat chung

Nhitng mau TV c6 cong ngd hinhanh “siéu rd nét”, Ultra HD hay conogla
TV 4K(8K) duoc dr dodn $ la “diém néng” trong thi gian sip 6i.

Tuy nhién,o thoi diém hién tai Ultra HD TV (UHDTV) dang khén ngroi tiéu
dung v6 cungtin do khi mua vi néc gia qué cao.

Hién nay, hai hangién tir 1a Sony va LG Electronia$d givi thiéu nhirng mau
TV Ultra HD (UHDTV) 84 inch wi gia lAn lwot 1a 25.000 USD va 20.000 USD.
Toshiba @ng d& céng 6 gia mdu TV Ultra HD 55 inch aa hang la 8.700 USD.
UHDTV cé giadit vi ching & dung laai panel man hinh tinh long moi, yéu du sr
chinh x&c caodn tr cAc nha & xut linh kién. Vi thé, cdng sét san xuit loai panel
nay thip, nhrng chit lvgng dr kién 5 ting din theo thyi gian.

UHDTV mang i hinh anh st dung ton 8 triégu diém anh (hay 33 téu diém
anh), trong khi TV full HD ch cho hinhanh c6 khang 2 tréu diém anh. Mat do diém
canh cangdn cang cho phép ngi ding n@i gan TV hon, ma khéng céam giac khé
chiu, chéng mat nhe khi ngdi gan nhitng loai TV c6 d6 phan gii thip hon. Ngoai ra,
né ding cho phép nedi dung st dung TV vao nling muc dich moi, nhu d&é doc tin
tc trec tuyén.

Theo cac nha quan sat, g dit do6 khong plai 14 vin dé dang lo ngi. Boi
nhitng miu HDTV, BTDD va céac 8n phim cong ngh khac bandau ding khéng Bm
trong &m v6i cia hu hét nguoi tiéu dung, nbng din din chdngda to nén théng
dung do nirc gi& gam dan. Trong terong hyp nay, ngoi tiéu dung § nhan ra vadanh
gia cao ¢i ich aiado phan gii cao fon trén TV, may tinh dng va smartphone.

Tuy vy, Van c6 nhéu ly dodé lo ngai. Do doanh § HDTV giam trong thp ky
qua, cac nhaas xuat TV da & gang lam clm qua trinh gim gi4 gn ptam va ¥ st
loi nhuan bing cach gii thiéu nhirng mau TV cao ép hon véi cdng nglé méi nhu TV
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3D hay TV Internet. Nitng cdng ngh nayda tro thanh cac tinhamg pho bién trén
nhiéu TV, nhung Van khéng ngn duoc da giam gia va ln than cac @u TV 3D hay
TV Internet \in chra hoan toan thuéy phuc ngroi tiéu dung.

Hién nay ngoi ti€éu dungdang cé xu kréng clon mua cac éu TV 16n hon.
Khi loai HDTV lan dau tién ra th trudng vaodau nhirng rim 2000 ching dhcé kich
cd khaang 30 inch. TV chugn din sang man hinhoim 40 inch va 50 inch céaatay
may nam, va cac nhaas xuat TV da givi thiéu loai TV Full HD c6 $ diém anh nhéu
gap doi. Gio day, TV li c6 kich & to hon nira, trén 60 va 70 inch. Xurding thich va
lwa chon cac nu TV kich & 16n dugc dr dodn la ‘Gat shng” cua cac Mu UHDTV.

Véi mic gia “trén 20.000 USD”, UHDTV an gip nhiéu kho khin dé tro nén
théng ding. Vi thé, cau i 16n hién nay la cAc nhaae xuit TV s3 giam gia lai
UHDTYV nay nhanh nir thé nao.Dé biét cau té 11, cé thé tham khio treong hop dong
TV Full HD. Vao gira nhrng nim 2000, TV Full HD 40 inch co6 gia khng 4.800
USD, vadén nim 2012 lai TV nay cH con gia khang 560 USD.

Can c6 nhéu nha dn xuat tham gia vao dong UHDTV nay thi gidsimhanh
giam. Puoc biét, bén anh nhing miu TV ¢6 kich & truyén thing, hang & xuit TV
cia My 1a Westinghouse Digital LLCiddinh € trinh dén mau UHDTV 110 inch i
s kien CES 2013, song cong tywancong b mic gia gn prim. Ngoai ra, Samsung,
Sharp va 4 nhaas xuit TV Trung Quc khac trongdd c6 Haier Group va Hisense
Group d@ing dr dinh € tung ra lai UHDTYV nay trong @am nay.

Mot s loai tivi UHDTV trén thi truong hién nay:
a, Tivi Sony 4K UHDTVdi 2 mau “55” va “65” inch

Truéc day, Sonyda trng ra nit chiéc TV 4K Ultra HD Wi kich thréc 84 inch
va hang @ng dd mang né & Viét Nam i gid 800 tréu dong. Gy day, Sony #p tuc
mo rong B seu tap UHDTV cia minh i hai model ndi vai kich theée 55 inch
(XBR-55X900A) va 65 inch (XBR-65X900A) iim gitip $n phim tiép cin dén nhiéu
khach hang & muc gid & hon va ding dé tiét kiém khéng gian trong phong khach
cua giadinh. Gi hai thét bi naydéu sr dung man hinh "Triluminous" chii sdng Bng
dén LED hra hen mang 4i mau $c dep va chan tht. D6 phan gii cua hai may @n la
3840 x 2160, ép 4 kn chuin Full-HD.
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Hinh 4.9. Tivi Sony 4K UHDTYV 65 inch

Thiét ké caa hai chéc UHDTV 55 inch va 65 inchi@ Sony éng codiém khac
biét so i chiéc 84 inch ma & thay nhit 1a phin loa. Neu nhr ¢ mau 84 inch Sony
tach hai di loa riéng ra kbi man hinh thi bay ¢ihang lam loa #n lién v6i phan than
TV. Tan dung kién trdc Signal-to-Sound, g chéc TV nayduoc trang b cdng ngh
xtr |f tin hiéu $ cua Sony @ng nhr cac loa Magnetic Fluid (réc sit tir) nhim mang
lai Am thanh cfit luong cao. Nu chra biét vé loai loa dic biét nay thi lan c6 thé tham
khao vé nd ¢ day.

Vé phin arng bén trong, Sony trang bho XBR-55X900A va XBR-65X900A
bo xir Ii hinhanh X-Reality PRO va c6ng ngtMotionflow XR960 trong tr nhu chiéc
84 inch, cung &i do la Kt ndi Wi-Fi va NFC @& dung Wi chicc ning one-touch
mirroring giGp hén thi hinh anh tr dién thai sang TV nly chuin Wi-Fi Direct).
Nhitng tinh ring Internet TV @ng c6 nit day du trén hai iu TV mai ndi trén. XBR-
55X900A va XBR-65X900A & dugc ban ra trong mua xuan nagiwia chra duogc
tiét 1.

b, Tivi Samsung S9 UHD TViuthiét ké “Timeless Gallery”

Samsungta hra ken € mangdén trién 1am CES 2013 thi ké TV “Timeless
Gallery” ma tirdc nay ching ta afa trng duoc ching kién, va bay gy sin prim nay
da chinh tirc xuit hién. Puoc goi bang céai tén “S9 UHD TV, tht bi noi trén & hiru
man hinhdé phan gii Ultra HD (hay con gi la 4K) kich thréc 85 inch. Nir hinh ¢
dau bai vét, cac lan c6 tie thdy vé ngoai @a S9 orc ki doc ddo. Samsung néi tti ké
cia hang “cho thy sr lién lac cia y rong ©i gian hoa trén it man hinh én” va
“chiéc TV tréng c6 ¥ nhx dang rdi bén trong B khung nay”. Nu mun, ngroi ding
c6 thé xoay man hinh xung quanhitrdé né hréng ra phia sau.
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Hinh 4.10. Tivi Samsung S9 UHD T# thiét ké "Timeless Gallery"

Vé nhing thanh phn dung bén trong S9, ching ta c6 congénbien thi
Precision Black Pro gilip mangi mauden sau, trung ttrc va mau ting thuin khiét.
Samsung cho Bi “S9 két hop mdt do twong phin arc ki cao i tinh ning Ultimate
Dimming Control - & dung hang t&m blockdén LED va ch d6 kiém soatdon vi dén
nén chinh xac (pic vu cho vic 1am 6i cuc bd) - nén cé th demdén hinhanh sic nét
chua trng thiy trén cAc man hinh kichubc 16n”. O canh trén thét bi con c6 thém
mot chiéc camera. $h phim nay ding dugc tich lyp kha ning nang cac éi dungdo
phan gii 720p/1080p Ién thanh Ultra HD.

Tivi S9 UHD TV mang trong minhit ca nhitng tinh ring aia thé hé¢ Samsung
Smart TV 2013 nia vi xt li bdn nhan,diéu khién bing ar chi va gbng néi, caorng
dung msi va thim chi 1a ki naing nang ép thdng qua Evolution Kit. Khéng ékhong
ké dén he thong loa ba xéng kénh 2.2, céng §u120W gilp cung ap “trai nghiém
am thanhdt hon 6 Bn so i TV théng throng” thdng qua \ic cii thién dai dynamic
range. Hén chra c6 gia va ngay ban ra cho &hiTV dic biét nay. Samsungéi 16
thém &ng trrde khi nim 2013 Kt thic, hang & bd sung thém model “95 inch” va
“110 inch” vao dong S9 UHD TV.
¢, Tivi Plasma 145 inchuskét hop cia NHK va Panasonic

Panasonic va hang tréry thong NHK @a Nhit Ban msi day da gioi thiéu
nguy@n riu chiéc TV Plasma c6 kichéclén ©i 145 inch. Chic TV moi nay la thanh
qua cia sr phéat trén gita hai hdng, néoh hon rit nhiéu so i phién kin 85 inch
duoc NHK gigi thiéu vao rim ngodi. TV Plasma 145 inch Super Hi-Visiondédphan
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giai 8K (7860 x 43201iém anh), wi mdi diém anh c6 kich & 0,417mm vudng vt
d6 quét 60 khung hinh/giay.

Hinh 4.11. Tivi UDHTV Plasma 145 inch

Nha $n xuit 1a Panasonida sr dung cdng ngh mai dé 6n dinh hinhanh trén
panel 145 inch ing cach quét nbu diém anh cung ltc theo chil doc. Véi khoang
cach xem chkhaang 1,6 métit man hinh thi ngoi ding Vin khéng B cam nhin
duoc hién twong nhay/chp hinh. Mi diém anh trén nét TV Plasma phat sang va
khéng @n dén rén, né ding cé goc nhindng, d6 phan tng cao va ki ning tai ko
mau Bt. Panasonic va NHK da cé ydinh throng mai hod né ma chdung &i cac
trung tam tlrong mai, rap chiéu phim...

4.3.2. Thong 8 ddgc trung aia TV UHD

Dé l1am rd thém & cacdic diém, théng 6 caa cac lai TV UHD trén th truong
hién nay, ta hay cung xétanloai tivi cu thé. Hién nay c6 4t nhiéu loai TV cé d6 phan
giai UHD trén th truong, dién hinh nhr “Ultra HD Cinema 3D Smart TV i&a LG Wi
sd higu “84LM9600".
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Hinh 4.12. Ultra HD Cinema 3D Smart TVaLG

Puoc thiét ké voi cong nglé LED - backlit LCD cho hinkinh I6n vado phan
giai sic nét ton, dong thoi tudi tho ciing dwoc ting l1én. TV LG Ultra HD 3D 84 inch
mang ki trai nghiém Vé dién anh trre tiép vao nha fn. Man hinh nays dung cac
cong ngk mai nhat vé chit luong va am thanh cho phépitnghiém 3D gai tri tron
ven ngay trong nha nhtrong ap hat \ chit luong.

Chdt luwong hinhdnh siéu nétvéi man hinh hn thi 1én dén 84 inch,dé phan
giai Ultra HD 4K 3840 x 2160 pixel, man hinh LCD LEDolackKlit.

LG Smart TV:La loai tivi thdng minh \6i bd chip xir ly 16i kép, diéu khién
bang giong noi ir xa, nhéu tién ich, chia & di liéu, dic biét két ndi téi mang internet
qua ©ng LAN, chrc ning Kt ndi véi dién thai (Mobile HD Link), & dang truy ap
ndi dung vo lan, v6i hang ngan & phim vagng ding tiy bén, video va du§t web ft
ca duogc thiét 1ap mot cachdon gian trong giao éh diéu khién.

. UL
[y g - w1
3 %
‘ a"“.%’, 2 !
1080 .

720
480 MBS ES

640 1280 1920 3840 *Units: Pixels

Dramatization

Hinh 4.13.H¢ phan giii va giao dén diéu khien
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LG Cinema 3D:Tivi dugc thiét ké xem 3D thai mai va tén ich khi st dung
kinh 3D, kEm soat ¢ do sau, am thanh 3D va chirytr 2D sang 3D, ngoai ra TV
loai nay co clikc nang gii tri 3D tuyét voi, hinhanh ré rang, chan tiet tir cac goc nhin
bat ky.

» Céc théng & dic treng aia Ultra HD Cinema 3D Smart TV:
- Man hinh:

+ Kich thuéc: 84 inch

+ Do phan gii: 3840 x 2160 pixel

+ Do twong phin: 10.000.000:1

+ Local Dimming

+ LCD LEC - blacklit
+ Thoi giandapung: TruMotion 240Hz

+ Triple XD Engine

+ Ché d6 hinhanh: 7 ck¢ d6 (Cam bién théng minh / Vivid / Standard/
Cinema/ Game / IFS Expert 1 / IFS Expert 2)

+ Ti 1é khung hinh: 6 chdo ( 16:9 / Just scan / Set by program / 4:3 /
Zoom / Cinema Zoom 1).

+ Kiéu quét: quét lienut (1:1 Pixel Matching), HDMI 1080p/1080i/720p
+ AV Mode (Hinhanh va am thanh): 3 érto (Cinema/Game/Off)

+ Mono/Stereo/Dual (MTS/SAP)

+ B0 giai ma am thanh: Dolby Digital

+ Hé thbng am thanh: 3Way 10 Speaker

+ Tin hiéu Amdau ra (Watts - THD 10%) 10W x 2 + 15W Woofer x 2
+ Hé thbng am thanh vom

+ 3D Sound Zooming

+ Clear Voice Il
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+ Ché do am thanh: 7 ¢hd¢ (Standard / Music / Cinema / Sport / Game /
Vivid / User)

+ Tbi vu am thanh: 3 éhdo (Low/Medium/High)
+ Mute
- LG Cinema 3D:
+ 3D Type : FPR (Ttndong)
+ 3D Format Auto Correction
+ 3Dto 2D
+ 2D to 3D
+ 3D Depth Control (3D & 2D to 3D) 20Levels
+ 3D Viewpoint Control (3D & 2D to 3D) 20Levels
+ 3D Image Correction
+ Dual Play Capable (AG-F310DP glasses required alidseperately)
- Cacdac tinhdac biét:
+ Camera (Ready/Built-in): (Ready, sold seperately)
+ Cam bién thdng minh
+ Tiét kiem ning lrong: (Backlight Control + Intelligent Sensor)
+ Input Labeling
+ Quick View (Flashback)TBD
+ Closed Caption
- AV Inputs/Outputs:
+ RF in (Anten/Cable): 1 (phia sau)
+ AVin:1lcap
+ Video Hng hyp: 1
+ Am thanhdau ra $: 1
+ Dau vao HDMI/HDCP: 4
+ RGB In (D-Sub 15 Pin) - PC: 1
+ PC Audio Input: 1
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+ USB 2.0: 3 (Side/1Hub)
+ LAN: 1 port
- CA&c thdng & khac:
+ Ngudn cip: 100-240V, 50/60 Hz
+ TV without Stand (WxHxD): 75.43" x 44.09" x 1.57"
+ TV with Stand (WxHxD): 75.43" x 47.80 x 15.71"
+ Shipping Dimensions (WxHxD): 80.79" x 49.49" x 15'6
+ TV without Stand Weight: 150.36 Ibs
+ TV with Stand Weight: 175.05 Ibs
+ Shipping Weight: 208.34 Ibs
+ Xoay (Right/Left):10°
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CHUONG V: UNG DUNG CONG NGHE UHDTV O VIET NAM

5.1. Xu hwéng phat trién ciaa cdng nglé truy én hinh

O nudc ta HDTV dang phét tén rit manh, nhéu cong ty trugn thong §n xuat
chuong trinh HD 6i s6 lwong lon. Pong gép nhdu nhit 1a VTC, ngoai ra con co
VTV, K+, MyTV truyén qua giao thc IP internet, trugn HD qua mang truyén hinh
cap...Tuy nhién ¥i truyén hinh UHDTV \an con &t mdi mé trén tié gidi, viéc ting
dung céng ngh UHDTV ¢ Viét Nam § gap rat nhiéu kho khin.

Di cung i sy phat trén nay 1a g gia ting Hc do bit va cac yéu au vé phan
phdi dich w trong trong lai. Hai K thuit c6 tiém ning phat tén nhanhdé |a
stereoscopic TV (3DTV) va UHDTV (Ultra Hight Deftion Television). Mt s5 ky
thuat cai tién nhr: ting ©c do frame, t 1& kich thréc khung hinhéng hon, d6 sau bit
lén hon, ci tién do phan gii mau..., ding duoc quan tdm. Ngoai ra, ¢ phat song
quang ba @a stereoscopic TV (3DTV) va UHDTYV trén cdedong truyén vé tinh, mit
dat va cac yéu au cia nd § dugc xétdén cung Wi xu thé phéat tren cia céng ngh
truyén dan.

5.2.Ung dung UHDTV & Viét Nam
5.2.1.Uu diém

Thiét bi (TV) kich thr6c man hinhdn, d6 phan gii cao, va i gia thanh tay
vao kra chon cia ngroi sir dung ta c6 th s5 hitu b hién thi UHD ly tuéng cho cdng
nghe nay:

+ Tat ca cac clyong trinh trugn hinh va phimiéu duoc hién thi ¢ ché d6 man
hinh 16:9.

+ Hé thong am thanh Dolby Digital 5.1 (hay Multichanel 22d&roc phat song
ddng thyi véi UHDTV hd trg chirc ning Am thanh vomip the.

+ Kha ning ctbng xuy&n nhu tt, hinhanh khéng b mui.

+ Loai bo dugc hién trgng bong ma (ghosting).

+ Tin hiéu $ it nhy cam véi cac ding méo Ry ra tréndudng truyén.
+ CO khi nang phat hén 16i va sra sai.

+ Tinhda ning va linh hat trong qué trinh & ly tin hiéu.
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5.2.2. Nhegc diém

Dit liéu UHD c6 dungtong it cao fon céc file dr liéu truyén hinh khac cé
cung i dung, nén \ic luu trir ton rat dung Lrong B nho.

Kinh phi gin xudt UHD dat hon nhiéu so i cac truyn hinh khac, tiit bi thu
hinh (TV) phii 1a chuin HD thi mbi hién thi anh UHD theo tiéu chin.

Céc thét bi may quay UHD, may phéat hinh UHD, man hinénhihi HD déu c6
gia cao lon so \6i cac thét bi truyén hinh khéac.

Dung krong UHD n nén cac kénh triép hinh théng thong khéng co ki
nang truyén ti...

5.3. Thec trang UHDTV ¢ Viét Nam

Ung ding va trén khai cong ngh UHDTV hién van con t méi mé véi nguoi
tiéu dung V&t Nam. Nhrng khé kiin vé may kK thuat, thiét bi thu, ngén kinh phidau
tu it, d6 14 nguy&n nhan UHDTV phéatéri chim so i cac nrge khéac.

Truyén hinh c6d6 phan gii siéu nét UHDTV con la khai &in qua xa wi,
nheng nédugce dr doan $ phat trén trong vai im t6i. Nhét & trong thi ki hoi nhap
va phét tén kinh €, hta hen ngroi tiéu dung Vet s3 cé the tiép cin va téi nghiém
véi cdng ngld mai nay.

5.4. Gii phap phat trién UHDTV

Do nhu @u théng tin gii tri ngay cangdn, nén véc phat trén UHDTV la dn
thiét.

Dé phét trén manh hon nira chiing ta phi dau tr con ngrdi thiét bi may moc,
co sd ha ting thiét bi dau cubi. Hién nay dch wi HD phai tra phi cao nénét kho khin
vé6i nhiéu ddi tuong ngroi dan,dé phu lyp nén gim gia thué bao va @yin gia thét b
thu.

Chuong trinh pli xay drng nhéu hon nira, i dung phong phidn, dé dap
trng Ht nhu du théng tin gii tri.
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KET LUAN

C6 thé thay rang, cung i su phat trén cia cong ngh thdng tin hén dai,
truyén hinh $ ciing nhr truyén hinhdoé phan gii caodang cé xgc phat trén nhanh
chéng va t thanh xu kxéng phat trén caa nganh cdng nghtruyén hinh trén toan th
gioi.

Trong b&o c&o & xu hrdéng phat trén va md hinh kinh doanh HDTV trénéth
gioi nam 2008, sau khiwa ra cac ly do nhman hinh Hin thi HD ngay cang & nén
pho bién voi gid a phai ching, din thay te man hinh trugn thdng, ngwn cung ép
ndi dung HD va cac kénh alng trinh HD ngay cang ndu, viéc phat HDda ty nén
quen thidc va xut hién trén it ca cac h tang truyén din nhr vé tinh, $ mat dat, cap,
ha ting vién théng... Screen Digestrdioan xu lréng phat tén tit yéu trong trong
lai cia UHDTV. Cac nhanétnay € dam bao cho lréc phét trén vitng chic va thanh
céng @a UHDTV trong dai hn. Con trong thi gian ngin han trege mit thi UHDTV
cO sr phat trén khdngdéu trén tté gioi va cé khang cach dén gita $ ho so hiru TV
HD va $ thué bao UHDTV -4t nhiéu ho giadinh d&d mua TV HD niing chi yéu dé
xem céc chong trinh SD, HDTV. Tuy con c6 & sb van dé trén condudng phat
trién, nhrng UHDTYV da vadang c6 nitng brge phat trén dang K€, din khing dinh 1a
xu hueéng phat trién chinh éa truyén hinh tié gioi.

Con &i Viét Nam, ngaytt nhirng ngaydau tién @a rim 2009, tin vuidén voi
khan ga Viét Nam yéu thich tridn hinh 1abai truyén hinh K thuat s HVTC (2010
VTC) chinh thirc dva |én séng kénh trép do nét cao (full HD) va it sb kénhdo nét
tiéu chuin, phi séng trén toan lanh dhviét Nam thong quadstinh VINASAT-1, mo
ra @ ho cho ngroi xem duoc thréng ngan nhing hinhanh gic nét, am thanhésg
doéng nhr trong Bp chiéu phim ngay trén séng tréy hinh...

Nhu vay cung i xu huéng it yéu oia truyén hinhdo siéu nét UHDTV trén
toan i giéi, Viét Nam ching taing dang c6 niing hréc tién dang I trong céng
nghé truyén hinh n6i chung va UHDTV néi rién®d an \6i nhitng phan tich & co so
ciing nhr cac thdng & co ban caa UHDTV va cac B thbng HDTV trén th gisi hi
vong d& mangdi mot cai nhin o ban vé hé théng truyén hinhdo nét caaié tir d6 thiy
ré xu thé phat trén HDTV hién nay @a Viét Nam ding nhr trén toan th gisi.
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