CHUONG 3: KY THUAT TRUYEN HINH SO
3.1 Giéi thiéu chung vé truyén hinh sé

Truyén hinh s 13 t&n goi mot hé thdng truyén hinh méi ma tat ca cac thiét bi ky thuat
tir Studio cho dén may thu déu lam viéc theo nguyén Iy k¥ thuat sb. Trong d6, mét hinh anh
quang hoc do camera thu duoc qua hé théng éng kinh, thay vi dwoc bién dbi thanh tin hiéu
dién bién thién twong ty nhu hinh anh quang hoc (ca vé d6 chéi va mau sic) s& duoc bién doi
thanh mot ddy tin hiéu nhi phan (ddy céc sé 0 va 1) nho qué trinh bién d6i tuong ty s0.

S6 héa toan bo hé thong truyén hinh nghia 14 chuyén tin hiéu twong tu sang dang sé tir
Camera truyén hinh, may phét hinh, kénh truyén dén may thu hinh. Tuy nhién, viéc sb héa hé
thdng truyén hinh hién nay van theo nguyén tic gitr méi quan hé vai cac hé thdng truyén hinh
tuong tu (NTSC, PAL, SECAM).

3.1.1 Cac dac trung co ban
M6t s6 Vdn dé cé lién quan d@én truyén hinh sé va truyén hinh truyén thong:

a.Bing tan: Yéu cau vé bang tan la sy khac nhau rd nhét gitra truyén hinh sé va truyén
hinh twong tu. Tin hiéu truyén hinh sé vén gan lién véi yéu cau bang tan rong hon. Vi
du, d6i vai tin hiéu video tong hop, yéu cau tan s lay mau bang bén lan tan sé séng
mang phu - hé NTSC la 14,4 MHz, néu thyc hién ma hoé véi nhiing tir ma dai 8 bit,
tbc do dong bit s& 1a 115,2 Mbit/s, khi d6 d6 rong bang tan khoang 58MHz. Néu co
thém céc bit sira 15, yéu cau bang tan s& phai ting thém nita. Trong khi dé tin hiéu
tuong tu chi can mot bang tan 4,25MHz 1a du. Tuy nhién, véi ki thuat nén, cho phép
giam do rong bang tan xudng dang ké.

b.Ty 1é tin hiéu/tap Am: Cac hé thong truyén hinh truyén thong nhu: NTSC, PAL,
SECAM la cac hé théng truyén hinh twong tu. Tir khau tao dyng, truyén dan, phét séng
dén khau thu tin hiéu déu chiu anh huéng cia nhiéu yéu té (nhiéu va can nhiéu tir noi bo
hé thong va tir bén ngoai) l1am giam chat lugng hinh anh. Nhiéu tap &m trong hé thong
tuong tu ¢6 tinh chat cong, ty 16 S/N cua toan bo hé thong 1a do tdng cong cac ngudn
nhidu thanh phan gay ra, vi vay ludn luén nhé hon ty 1& S/N cua khau co ti 1é thap nhat.
Mot trong nhitng wu diém 16n nhat cua tin hiéu sé 1a kha nang chong nhiéu trong qua
trinh xu ly tai cac khau truyén dan va ghi. Tinh chat nay cua hé théng sé dic biét c6 ich
cho viéc san xuat chuong trinh truyén hinh véi céc chirc ning bién tap phuc tap - can
nhiéu lan doc va ghi. Viéc truyén tin hiéu qua nhiéu ching ciing duoc thuc hién rat
thuan loi vai tin hidu s ma khong lam suy giam chét lugng tin hiéu hinh.

c.Méo phi tuyén: Tin hiéu sé khéng bi anh huang boi méo phi tuyén trong qué trinh ghi
va truyén. Ciing nhu ddi véi ti 18 S/N, tinh chat nay rat quan trong trong viéc ghi - doc
chuong trinh nhiéu lan, dic biét ddi véi cac hé thng truyén hinh nhay cam véi cac méo
khuéch dai vi sai nhu h¢ NTSC.

d.Chéng phé (Aliasing): Mat tin hiéu truyén hinh sé dwoc ldy mau theo ca chiéu thing
dung va chiéu ngang, nén c6 kha ning xay ra chdng phd theo ca hai huéng. Theo chiéu
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thang diing, chong phd trong hai hé théng s6 va twong ty 13 nhu nhau. Do 16n cua méo
do chdng phé theo chiéu ngang phu thugc vao cac thanh phan tan sé vuot qua tan sb iy
mau giéi han Nyquist.

.Xir ly tin hiéu: Tin hiéu sb c6 thé duoc chuyén ddi va xtr 1y tét cc chic niang ma hé

thdng twong tu khong 1am dwoc hoac gap nhiéu kho khin. Cac cong viéc tin hiéu sé c6
thé thuc hién d& dang la: Swra 15i thoi gian gdc, chuyén dbi tieu chuan, dung hau ky,
giam do rong bang tan v.v...

. Khoang cach giira cac tram truyén hinh ddng kénh: Tin hiéu s cho phép cac tram

truyén hinh dong kénh thuc hién & mot khoang cach gan nhau hon nhiéu so véi hé thng
tuong tu ma khong bi nhidu. Mot phan vi tin hiéu s it chiu anh huéng caa nhidu dong
kénh, mot phan 1a do kha ning thay thé xung xoa va xung dong bd bang cac tir mé - noi
ma trong hé thong truyén dan tuong ty gay ra nhiéu Ién nhat. Viéc giam khoang céch
giira c4c tram dong kénh két hop véi viéc giam bang tan tin hiéu, tao co hoi cho nhiéu
tram phét hinh c6 thé phét cac chuong trinh v&i d6 phan giai cao HDTV nhu cac hé
truyén hinh hién nay.

g.Hiéu wng bong ma (ghosts): Hién tuong nay xay ra trong hé théng tuong tu do tin higu

truyén dén may thu theo nhiéu duong. Céc hé thdng sé cd thé loai bo hoan toan hién
tuong nay.

Chit luong

Tin hiéu so

|
I
i
I
!
Tin hiéu twong tw :
I

Khoang cach may phat va may thu

Hinh 3.1: So sanh chdt lweng tin hiéu sé va firong tu

Uu diém truyén hinh sé:

C6 kha niing phat hién 16i va sira sai
Tinh phan cdp (HDTV + SDTV)

Thu di dong tot. Nguoi xem du di trén 6t6, tau hoa van xem dugc cac chuong trinh
truyén hinh. S¢ di nhu vay la do xt ly tét hién twong Doppler.

Truyén tai dugc nhiéu loai thong tin.
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- [t nhay véi nhiéu va céc dang méo xay ra trén dudng truyén. Bao toan chit lwong hinh
anh. Thu s6 khong con hién twong “bong ma ** do cac tia séng phan xa tir nhiéu hudéng
dén may thu. Day 1a van dé ma hé tuong ty dang khong khic phuc noi.

- Phéat nhiéu chuong trinh trén mot kénh truyén hinh: Tiét kiém tai nguyén tan s6. Mot
trong nhimg wu diém caa truyén hinh sé 1a tiét kiém pho tan sb. Mot transponder
36MHz truyén duoc 2 chuong trinh truyén hinh twong ty song ¢6 thé truyén dugc 10 +
12 chuong trinh truyén hinh sé ( gap 5 + 6 1an). Mot kénh 8 MHz ( trén mat dat ) chi
truyén dugc 1 chuong trinh truyén hinh twong tu song c6 thé truyén dwoc 4 + 5
chuong trinh truyén hinh sé ddi véi hé thong ATSC, 4 + 8 chuong trinh ddi véi hé
DVB T (tuy thuoc M-QAM, khoang bao vé va FEC)

- Tiét kiém nang lugng, chi phi khai thac thip: Cong suat phéat khong can qua 1én vi
cudng do dién trudng cho thu sb thap hon cho thu twong tu ( d6 nhay may thu sé thap
hon -30 dén -20 DB so véi may thu analog).

- Mang don tan (SFN): Cho kha ning thiét 1ap mang don kénh, nghia 1a nhiéu may phat
trén cing mot kénh. Pay 1a sy hiéu qua 16n xét vé mat cong suat va tan sb.

- Tin hiéu sb d& xir Iy, moi truong quan 1y diéu khién va xu ly rat than thién véi may
tinh ...

Pho tin
hi¢u
tuwong
tw

Phé tin hiéu sb

Hinh 3.2: So sanh phé tin hiéu twong fir va tin hiéu so

Nhu vay, truyén hinh sb gan nhu chiém wu thé hon han so véi truyén hinh truyén
thdng. S6 hoa hé théng truyén hinh 1a mot didu tat yéu xay ra. Tuy nhién truyén hinh sb ciing
¢6 nhitng nhuoc diém dang quan tim. Viéc kiém tra chat lwong tin hiéu sé6 & mdi diém caa
kénh truyén thuong phic tap hon (phai ding mach chuyén di s6 - twong ty). Dai thdng cua
tin hiéu géc 1a 16n, do d6 d6 rong bang tan cua thiét bi va hé thdng truyén 16n hon nhiéu so
Véi tin hiéu tuong tu. Tuy nhién, bang cac k§ thuat nén bang tan, ti 1& nén c6 thé dat rat cao
ma hau nhu ngudi xem khdng nhan biét dwoc su suy giam chit luong.
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3.1.2 So dd khoi hé thong truyén hinh s6

Trén thé gi6i cac nude dang phét trién da trién khai thar nghiém cong nghé truyén dan
phét song sé (vé tinh, vi ba, cap, phat song mat dat) tir nhitg nam cua thap ki 90, da va dang
hoan thién. Hién nay 1 s6 nuéc di phat song mat dat bao gébm 1693 kénh (gom 1572 kénh
UHF , va 121 kénh VHF ). Tin hiéu am thanh va hinh anh sau khi da xir ly, duoc chuyén doi
tir tin hiéu twong ty sang tin hiéu sé thdng qua b bién ddi twong tu- s6 ADC, sau d6 s& phat
di . Viéc truyén dan c6 thé thyc hién trong khdng gian giéng truyén hinh twong tu hodc cé thé
truyén théng qua day dan (truyén hinh cép). Khi tin hiéu dén nha thué bao thi phai c6 bo giai
ma tin hiéu dé chuyén ddi tin hiéu tir s6 sang twong tu.
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Hinh 3.3 So do khei tong quat hé thong truyén hinh so
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Nha khai thac truyén hinh thuong nhan dwoc ndi dung tir nhiéu ngudn, bao gébm video
dia phuong, cac kénh truyén hinh cap va vé tinh, cac noi dung nay lai dugc xu Ii truyén dan
dén ngudi xem bing cach dwa tin hiéu qua hé thong truyén dan phat song truyén hinh sé. Cac
khéi chirc nang trong hé théng nay gom: Thu nhan tin hiéu, nén va ma ho4, diéu ché, hé thong
truy cap co diéu kién, hé thong quan Iy mang.

Bo bién d6i tin hiéu twong tu thanh tin hiéu sb (A/D): Bién dbi tin hiéu truyén hinh
tuong ty thanh tin hiéu truyén hinh s, cac tham sb va dic trung cua tin hiéu nay duoc xac
dinh tir hé thdng truyén hinh dwoc lya chon. Tin hiéu truyén hinh sé tai dau ra bo bién doi
A/D duge dua téi bo mad hod ngudn, tai day tin hiéu truyén hinh sé cd tde do dong bit cao s&
duoc nén thanh dong bit cé tdc d6 thip hon phu hop cho tirng tng dung. Dong bit tai dau ra
bo ma hoa ngudn dugc dua toi thiét bi phat truyén t6i bén thu qua kénh thong tin. Tai bén thu,
tin hiéu truyén hinh sé dugc bién d6i nguoc lai véi qua trinh xir ly tai phia phat, giai ma tin
hiéu truyén hinh s thanh tin hiéu truyén hinh tuong ty.

Thiét bi truyén hinh s dung trong truyén hinh la thiét bi da kénh. Ngoai tin hiéu
truyén hinh, con cé céc thong tin kém theo géom cac kénh am thanh va céc thong tin phu nhu
cac tin hiéu dién bao, thoi gian chuan, tin hiéu kiém tra.vv Tat ca céc tin hiéu nay dugc ghép
thanh mot dong truyén tai theo cac chuan giao thic ghép kénh goi. Hién nay trén thé gigi ton
tai 3 tiéu chuan truyén hinh sé ATSC do My dé xuat, DVB do chau Au dé xuat va ISDB-T do
Nhat Ban dé xuit.

3.2 S6 hoa tin hiéu truyén hinh
3.2.1 Lura chon tin hi¢u s6 héa

Dé bién d6i tin hiéu Video twong tu thanh tin hiéu Video s ta c6 thé ding 2 phuong phap
sau:

> Phwong phap 1: Bién dbi truc tiép tin hiéu mau tong hgp NTSC, PAL, SECAM ra tin
hiéu s6. Phuong phép bién ddi nay cho ta dong sé c6 téc do bit thap. Song tin hiéu
video sb tong hop con mang day da cac nhuoc diém cua tin hiéu video tuong tu, nhat
la hién twong can nhiéu chdi-mau.

> Phwong phap 2: Bién doi riéng ting tin hi¢u thanh phan (tin hiéu chéi Y, tin hiéu R-
Y va B-Y hoic cac tin hiéu mau co ban R, G, B) ra tin hiéu sé va truyén dong thoi
theo thoi gian hoac ghép kénh.

Phuong phép 2 s& lam tdc do bit ting cao hon so véi viéc bién doi tin hiéu mau Video
tong hop. Cach nay c6 wu diém 1a khdng phu thudc cac hé thdng truyén hinh twong tu, thuan
tién cho viéc trao d6i cac chwong trinh truyén hinh. Do mé riéng cac thanh phan tin hiéu mau,
nén c6 thé khir duoc nhiéu qua lai (nhidu cua tin hiéu ldy mau véi cac hai cua tai tain sé mau).
Vi nhitng nguyén nhan trén nén cach bién doi sé cac tin hiéu thanh phan (caa tin hiéu Video
mau téng hop) uu viét hon cach bién doi tryc tiép tin hiéu Video mau tong hop. Do do, to
chuc truyén thanh truyén hinh quéc té khuyén cao nén dang loai nay cho trung tam truyén
hinh (studio), truyén dan, phéat song va ghi hinh.
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3.2.2 Chon tén s6 l1dy miu

Cong doan dau tién cua qua trinh bién dbi tin hiéu tuong ty sang tin hiéu sb 1a 1ay mau
(c6 nghia 14 roi rac tin hiéu tuong tu theo thoi gian). Do d6 tan sé ldy mau 1a mét trong nhirng
thong s6 co ban cua hé théng ky thuat s6. C6 nhiéu yéu té quyét dinh viéc lua chon tan sb lay
mau. Tan sb lay mau can dugc xac dinh sao cho hinh anh nhan duoc ¢ chit lwvong cao nhit,
tin hiéu truyén di véi tdc do bit nho nhit, d6 rong bing tin nhoé nhat va mach don gian. Tan sb
ldy mau tin hiéu truyén hinh phy thudc hé théng truyén hinh mau. Néu lay mau tin hiéu video
t6ng hop, nhat thiét tan s 1ay mau phai 13 mot boi sb cua tan s6 séng mang mau.

Dé cho viéc ldy mau khong gay méo, ta phai chon tan sé Idy mau thoa man cong thic:
Fea > 2fmax - Vi hé PAL (fmax = 5,5MHz) nghia 1 fe > 11MHz.

Truong hop fsa < 2fmax  S& Xay ra hién thuong chong phd 1am xuat hién céc thanh
phan phu va xuat hién méo, vi du nhu: hiéu Gng ludi trén man hinh (do cac tin hiéu vé ich
nam trong bang tin video), méo sudn xung tin hiéu, lam nhoe bién anh (do hiéu tng bac
thang), cac diém nhap nhay trén man hinh.

Tri s6 fsa toi wu s& khac nhau cho cac truong hop: tin hiéu chéi (trang den), tin hiéu
mau co ban (R, G, B): c4c tin hiéu s6 mau, tin hiéu Video mau tong hop. Cubi ciing viéc chon
tan sb 1ay mau phu thudc vao hé thdng truyén hinh mau.

Tan sé ldy mau tin hiéu Video téng hop (Composite Video Signal):

Trong trudng hop ldy mau tin hiéu Video mau tong hop, phai chii ¥ dén tan sb song
mang phu fs., khi chon fs, ¢ thé xuat hién cac trudng hop sau day:

+  fsa 0Ap nhiéu 1an f, Vi du fs = 3f hoic 4fs (hé PAL, NTSC chi ding mét tan sb
fs). H& SECAM dung hai song mang phu mau nén khong ding dwoc mot tan s6 fs
cho céc tin hiéu hiéu sé mau.

+ fsa khong c6 quan hé truc tiép véi fs. Trong trusng hop nay ngoai cac thanh phan tin
hiéu c6 ich s& xuat hién cac thanh phan tin hiéu phu do lién hop giita fs va fs hoic
hai cia fs trong phd tin hiéu lay miu. Bac biét thanh phan tin hiéu (fsa -2fsc) S& gay
méo tin hiéu Video (tuong ty) dwoc khdi phuc lai goi 1a méo diéu ché chéo
(Intermodulation). Méo nay s& khong xuét hién trong trudng hop ldy mau va ma hoa
riéng tin hiéu chéi va cac tin hiéu s6 mau. Trong trudng hop lay mau tin hiéu Video
mau tong hop cho hé NTSC, PAL, néu ta chon biang hai bac 3 tan sb tai mau fy:

fsa =3fsc.

fsapaL = 13,3 MHz > 2 frnaear = 2X5=10MHz hoic 2x5,5=11MHz.
fsantsc = 10,7 MHZ > 2 frantsc = 2x4,2=8,4MHz.

Néu dung f, = 4f thi foyrsc = 14.3 MHz ; fpa = 17.7 MHz
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Néu chon fs= 4fs thi cho chét luong khdi phuc rat tét. Tuy nhién, né s& lam ting tbc
d6 bit tin hiéu sé. Do tin hiéu video s6 mang day du nhimg nhuoc diém caa video twong tu
nén nguoi ta thuong it sir dung phuong phap sé hod tin hiéu téng hop.

Tan sé ldy mdu tin hiéu Video thanh phan (Component Video Signal) :

Trong trudng hop 1dy mau tin hiéu Video thanh phan, do tin hiéu truyén di tirng thanh
phan chit lugng hinh anh thu dugc dam bao tét hon do anh huong caa séng mang phu khi lay
méu khéng c6, nhung ciing can luu y:

+ Tan s6 lay mau cta tin higu choi fsay> 2 fmaxy VA bang boi s6 cua tan s6 dong.

+ Tan s6 lay mau cac tin higu Mau fsag-v)E-v)> 2fmax R-v)@e-v) V& bang boi sb cua tan sb
dong.

Vi tin hiéu video thanh phan, tan sé lay mau thuong dugc lay théng qua ti 1¢ tan sb giita tin
hiéu chdi va tin hiéu mau. Thong thuong co cac ti 1€ 4:1:1; 4:2:2; 4:4:4,
Két hop diéu nay véi thyuc té nguoi ta chon:
Fav= 13,5 MHz
fsa®-Y)@-v)= fs= 6,75MHz cho ca 2 tiéu chuan: 625/50 va 525/60.

Tuy nhién, su lya chon fs, theo dinh ly ldy mau thi chua di ma phai thoa thém céc
diéu kién sau:

- Tan sb fs, phai dong bo vai tan sé quét dong fy.

- Tansd fs, phai ddng bo vai tan sb quét manh fu.

- Tan sb fs, phai dong bo vai tan sé anh fp, fo= 2.
3.2.3 Lwra chon ciu tric miu

Néu coi hinh anh sé 1a tap hop cua céc con s thi viéc sip xép, b tri ching theo mot
quy luat ndo 1 c6 lgi nhat. Muc dich ciia van dé 1a giam téi thiéu cac hién tuong vién, bong,
nang cao do phan tich cua hinh anh. Viéc lay mau khéng nhitng phu thugc theo thoi gian ma
con phu thudc vao toa do cac diém lay mau . Vi tri cac diém ldy mau hay con goi la céu trac
mau duogc xac dinh theo thoi gian, trén cac dong va cac manh. Tan sé lay mau phi hop voi
cau trc mau s& cho phép khdi phuc hinh anh tét nhat. Do vay, tan s6 ldy mau va ciu trac lay
mau phai thich hop theo ca ba chiéu t,x,y. C6 ba dang lién két vi tri cac diém lay mau duoc s
dung cho cau trdc 1ay mau tin hiéu video .

a. Cdu truc tryc giao:

Dbi véi cau tric truc giao, cac mau trén cac dong ké nhau duoc sip xép thang hang
theo chiéu ding. Cau tric nay 1a cd dinh theo manh va anh, tan s6 liy miu thoa man tiéu
chuan Nyquish nén can sir dung téc do bit rat 16n.
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b.Cdu trdc quincux manh:

Déi vé6i cau tric quincux manh, cdc miu trén cac dong ké nhau thuéc mot manh xép
thang hang theo chiéu ding. Cac mau trén cac manh khéac nhau léch nhau mét nira chu ky lay
mau. Véi viéc sip xép thang hang cac mau cho phép giam tan sé ldy mau theo dong caa manh
thir nhat. Do phé tan ciu tric caa manh thir hai 6 thé bi chong phé cia phd tan co ban, day 1a
nguyén nhan gay méo chi tiét anh.

¢.Céu trdc quincux dong:

Déi véi cau tric quincux dong, cac mau trén cac dong ké nhau cua mot manh s& léch
nhau nira chu ky lay mau. Cac mau trén cac dong tuong ng cua hai manh ciing 1éch nhau nira
chu ky ldy mau.

3.2.4 Luwgng tir hoa tin hi¢u Video

Pay 1a qua trinh bién d6i tin hiéu sau lay mau thanh céc khoang rai rac, goi la khoang luong
tr (Q):Q=2"
C6 hai cach lay khoang luong tur:

- Tuyén tinh: Cac khoang luong tir cach déu, khdng phu thudc tin hiéu analog vao.

- Khéng tuyén tinh: Céac khoang lugng tir thay doi theo bién do6i bién do cua tin hidu.
Cac vlng it bién doi thi khoang cach luong tur thua, cac ving bién doi nhiéu thi
khoang cach lugng tir ngan.

3.2.5 Ma héa tin hiéu Video

M4 hoa tin hiéu Video 1a bién d6i tin hiéu da lwong tir ha thanh tin hiéu sé bang céch
sap xép s6 nhi phan cho cac muc luong tir hda va anh xa cua cac muc nay thanh tin hiéu c6 2
mic logic “0” va “17. Khi ding ma PCM 8 bit dé ma héa tin hiéu, tuc tng véi 28 =256 muc
lugng ta. Néu s bit ting do chinh xé&c cua b chuyén dbi ting nhung toc do bit ting doi hoi
kénh truyén rong dong thoi dap tng caa bo chuyén doi thap.

a. Sé hoa tin higu video téng hep:

Tin hiéu

Loc théng P x ] L,
Video téng thip Lay mau Luong tor Ma hoa
hop analog l
Tin hiéu
bong bo Video téng
hop digital

Hinh 3.4: Bién d6i A/D tin hiéu video tong hop
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Tin hiéu video tuong tu PAL duoc lay mau véi tan sb 1dy mau bang 4 lan tan s song
mang mau (4fs ) vao khoang 17,72 MHz. Méi mau tin hiéu duoc lugng tir hda bai 10 bit, cho
ta mot chudi s6 liéu 177 Mbit/s (trong truong hop 8 bit, chudi s6 liéu co téc do 142 Mbit/s).
Tin hiéu video sb téng hop c6 vu diém vé dai tin. Nhung tin hiéu video tong hop sb c6 nhiing
nhuogc diém cua tin hiéu tong hop tuong tw nhu hién twong can nhiéu chdi mau. Tin hiéu téng
hop ciing gay kho khin trong viéc xir Iy, tao ky xao truyén hinh...

b.Sé hda tin higu Video sé thanh phan:

Hinh 3.5 minh hoa qué trinh chuyén ddi tuong tu sang sb tin hiéu video thanh phan.
Déi voi tidu chuin ndy, tin hiéu chéi duoc ldy mau véi tan sé 13,5 MHz, hai tin hiéu mau
duoc lay mau vai tan sé 6,75 MHz. M&i mau duogc lugng tir hda bai 8/10 bit, cho ta tée do bit
bang 216/270 Mbps. Lwong tir hda bai 8 bit cho ta 256 muc va 10 bit cho ta 1024 muc véi ti
s6 tin hiéu tap &m (S/N) cao hon. Bién d6i tin hiéu video thanh phan cho ta dong sé c6 téc do
bit cao hon tin hiéu s6 tong hop. Tuy nhién, dong tin hiéu thanh phan sé cho phép xu ly dé
dang cac chire nang nhu ghi dong, tao ky Xao v.v

Tin hiéu Video m mgrﬂh\/lﬁgﬁ
analog g
Loc théng . ) o
Es—Ey }% thap Lay mau Lugng tu Mahéa > gz E,
—>
Er—Ev Loc théng L
hé Lay mau Luogng tu Mdhéa —>
thap Eo_E
> R Y
E Loc théng . E
Y thi Lay mau Luogng tir M3 hoa >
p
/

> Pdng bo

Hinh 3.5: Bién doi A/D tin hiéu video thanh phan

Hon nita, chit luong anh khong chiu cac anh hudng can nhidu choi, mau nhu ddi véi
tin hiéu tong hop. Véi sy phét trién cua cong nghé dién tir, cac chip co téc do cao ra doi, cho
phép truyén toan bo chudi sé liéu video s thanh phan ndi tiép nhau trén mot day dan duy
nhat. Video s ndi tiép 6 nhiing wu diém co ban:
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e Khéng bi nhiéu ky sinh, khéng méo, ti sb tin hiéu/ tap am cao/
e Chuyén ddi tin hiéu don gian.

C6 thé cai tin hiéu Audio trong chudi s6 liéu Video sé. Nhu vay chi can mot sgi cap c6
thé truyén ca tin hiéu audio va video. Khau thiét ké, lap dit va khai thac thiét bi, nhd d6 don
gian va thuan tién hon nhiéu.Mic du ca hai phuong phap sé hda tin hiéu tong hop va thanh
phan déu duoc nghién cau va &p dung trong ki thuat truyén hinh sé. Tuy nhién, nhd nhiing
tinh chit wu viét nén phuong phap bién déi tin hiéu thanh phan dugc khuyén khich st dung.
3.2.6 S héa tin hiéu & studio

Nhu hinh 3.6, dé s6 hoa toan bd khau san xuat chuong trinh truyén hinh, céc tin hiéu
video (ra tir Camera, Telecine...) qua bo bién d6i DAC dé chuyén sang dang s6, dén thiét bi
tron. Tin hiéu ra tir thiét b tron co thé dugc ghi hinh VTR sé, hoic truyén dan dén cac Studio
khac hodc may phét. Thiét bi ddng bo tao tin hiéu déng bo, céc tin hiéu ddng hd va xung lay
mau cho céc thiét bi sd.

Tin hiéu video sé ¢ Studio
- Tiéu chuan NTSC: 525/60, fmax = 4,2MHz; fy = 15750Hz; Ty= 63,555us
- Tiéu chudn PAL: 625/50, fuax= 5,5MHz; fu= 15625Hz; Tw= 64us

Camera | ADC
Telecine o ApC Puong truyén R
Tong hop Tron B.ddi
anh > > >
a 1 s ma VTR
B.doi R T:hiéu Xung d@)[]g hd
» ma dong bo va lay mau
VTR

A

Puong truyén | T— —T |
» DP.bo b.bo

Hinh 3.6: So d6 khéi kénh hinh cza Trung tam truyén hinh

Tin hiéu Video trong Studio bao gém:

Tin hiéu chéi Y vai fgy = 13,5MHz, ma PCM tuyén tinh, 8bit/1pixel

Tin hiéu hiéu sé mau C: fgc = 6,75 MHz, ma PCM tuyén tinh, 8bit /1 pixel
Tin hiéu sé dwoc tron theo 3 cach:

> Noi tiép, ghép kénh theo thoi gian thanh mot dong: toe d6 bit 216Mb/s, mét kénh
truyén, bang tan ¢& 150 MHz, vu diém 1a chi c6 1 mach chuyén dbi.

Bai giang k¥ thuat phat thanh truyén hinh 90



> Song song 3 tin hiéu (cho 1 kénh hinh): tbc do bit 108Mb/s, 54Mb/s, 54Mbl/s; s6 kénh
la 3 kénh hep; wu diém timg bang tan hep, nhuoc diém 1a nhiéu duong truyén

> Nbi tiép song song (ghép kénh theo thoi gian va truyén song song): két hop giira 2
cach trén.

3.3 Tin hiéu video sé téng hop (Digital composite video)
3.3.1 Tiéu chuin PAL 4f

Bdng 3.1: CAc thdng s¢ cua tiéu chuan PAL 4f

STT Thong s6 Gia tri ciia PAL 625/50
1 S6 mau/dong 1135 (trir dong 313 va 625)

2 S6 mau/dong tich cuc 948

3 Tan sb laymau f, F,= 4f, = 17.734475 mhz

4 Trang théi pha ldy mau +45%:+135%+225°%+315°

5 M4 hoa Luong tir hoa déu

6 Do phan giai luong tir hoa 8 hoic 10 bit/mau

7 Téc do dir ligu 177.3Mbls

- Tai mau fsc (Burst) duoc thay doi pha lan luot theo hai gia tri +1350 va +225 va n6
tao ra xung lay mau fs.

- Tai mau PAL c6 chtra mot tan s6 Offset 1a 25Hz. Nhu vay fy sé la:
Fe. = (2n +1)fTH + f?v =285.75f,, + 25Hz = 4.43361875MHz, V&i n=567

- S6 chu ky tai mau trong mot anh (frame):

% =177344.75 chu ky/frame

- Téan sb ldy miu fs c6 pha 1a 0° va truc U: Fy = 4f = 17.734475 Mhz.
+ S6 mau trong mot dong duoc tinh gitra hai xung dong bd ké nhau:

fs _ 17.734475MHz —1135.0064 .

f, 15625Hz

+ S6 miu tdng cong trén mot anh la; 1135.0064x625=109379
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Néu chon s mau/dong 1a 1135 thi s mau/anh 1a 709375, trong d6 c6 948 mau/dong
tich cuc va 187 mau/khoang xo& dong. Can chl y riang dong thi 313 va 625 nam trong
khoang xoa manh.

Trén hinh 3.7 cho thay cac miu duoc tinh tir 0 + 1134, trong d6 dau tién Ia cac dong
tich cuc chiém 948 miu tir 0+947, ké dén la muc dong bo chiém 187 mau tir 948 +1134.
Diém chuan ddéng bo nam & gitta mau 958.

Thoi gian mot mau la: 5445 _ 56.4ns
1134

_______________________ Dinh tring

4.7 us
| : : /7\ T Mtc den
E ! \J \J i Mirc ddng bo
/ EO 1 Q47 | <X04 55_1_8_7_61:51;1:? ________ Mirc dong bo
' 1 948,949 .......... 1134 !

Chuan dong bo

Bién do

[}

50% [~ .
Bién dong bo

i I I » Thir tu mau
955 956 957 958 959 960

Hinh 3.7: Quan hé s6 mau PAL 4f,, va mot dong tin hiéu Analog
Lwong tir hoa

Bang 3.2 va hinh 3.8 minh hoa mot sb thong s6 cua tin hiéu soc mau composite tuong
tu va cac muc PAL 4f twong Gng trong treong hop d6 phén giai 8 bit va 10 bit.

Céac muc luong tir twong Gng voi o phan giai 10 bit gom c6 2" = 1024 muc tir 0 +
1023 (hé DEC) va tir 000 + 3FF (hé HEX) véi cac chirc nang nhu sau:

e Tir000 +003 la muc bao vé, chira thong tin dy phong ddng bd, khong chira dong so.
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e Tu 004 = 3FB (hay muc 4 +1019 DEC) dung biéu dién tinh hiéu video sb.

e Mic 004 (HEXA) hay muac 4 (DEC) la dinh xung dong bo ciing 1a mirc luong tir ho
thap nhat.

e Muc 100 hay 256 (DEC) la mirc xo04 cling la mirc den, twong trng 0 mV.
e Mic 34C (HEXA) hay 844 (DEC) la mic trang, trong (g 700 mV.
e Muc 3FB la muc luong tir hoé cao nhat.

e Nhu vay, c¢6 1016 mic s6 (004 + 3FB hay tir 4 =1019 DEC) dung dé biéu dién tin
hiéu video téng hop.

e Cac muc tr 3FC =+ 3FF la cac muac bao Vé.

e Mic dinh tin hiéu mau vang (Yellow) va xanh cam thach (Cyan) 1 933.5mV, nhung
khi lay mau tin hiéu vang la 886mV nhé hon mirc luong tir cao nhat twong @ng
908.3mV, nén & day ton tai mot headroom am tai dinh tin hiéu sd.

O day, v6i n = 10 bit/mau, fs = 17.73 MHz, fmax = 5 MHz, Vq = 1.2131 V, V,, — V,

=0.7V,tacé =68.711dB .
RMS
Headroom

mV DEC HEX l
9335 | 1023 3FF t-----F---------mrpp - 100% muc mau
908.3 | 1019 3FB [T UMM Mtc lugng tir hod

T TTT] cao nhét
--------------- — Ty - - - - - - Muc tring
700 844 34C

0 256 100
016
-300 4 004

3012 3 003 Khoang dy
phong dong bo
2 002

———— — ——————<<— H‘—————————---r-____ -- Mirc x04 = mirc den

--------------------------------- Mrc ddng b = Muc
luong tir hoa thap nhat
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Bdng 3.2: Cac muc chu yéu ciia composite Soc mau twong tir 100/0/100/0 va cac gid tri PAL 4f

Hinh 3.8: Quan h¢ giza cdc muc cua Analog PAL soc mau 100% va PAL 4f,

twong wong Voi do phan giadi 8 bit va 10 bit.

TT Théng s6 PAL composite Po phan giai 8 Do phan giai 10 bit
bit
1 Cac muc bao vé tin hiéu mau FF 3FC, 3FD, 3FE, 3FF
2 | Muc luong tir hoa cao nhat FE 3FB
3 Mtrc dinh mau >FE >3FB
4 D3 34C
5 | Muc xo04, mirc den 3C 100
6 | Muc dinh dong bo mau 04 016
7 | Mtc luong tir hod thap nhat 01 004
8 Céac muc bao vé dong bo 00 000, 001, 002, 003

3.3.2 Tiéu Chuin NTSC 4f

Tén s6 1dy miu chuén f, = 14.3118 MHz ~ 14.32 MHz, f;, = 15734.25 Hz, s6 mau/dong

fs

la: T =910. CO 525 — 38 = 487 dong tich cuc, mot dong tich cuc chira 768 mau.

H

Bdng 3.3: Cac thong sé co ban ciia NTSC 4f,,

STT Théng s6 Gia tri NTSC 525/60

1 S6 mau/dong 910

2 S mau/dong tich cuc 768

3 Tan s6 laymau f; F, = 4f,, = 14.32818 MHz
4 Céu trdc ldy mau Truc giao

5 Trang théi pha ldy mau +33%+123%+213%+303°
6 M4 hoa Luong tir hoa déu

7 D¢ phén giai lugng tir hod 8 hoic 10 bit/mau

8 Toc do dir ligu 143Mb/s

Khoang xoa dong la: 910 — 768 = 142 mau.
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e Diém chuan dong bo 1a diém giita suon xung dong bo nam gitra mau tha 784 va 785.
e Khoang video tich cuc tir 0 + 767
e Tiép theo la khoang xo4 tir mau 768 + 909 (142 mau).

Chung dugc minh hoa trén hinh 3.9.

Bét dau video sé

1Két thic video s6 tich cuc

N/ itich cuc

747 1 782 ' 000
! 864 893 |
Bitdiuxoa 787 849 Két thiic xoa
s ,( dong so

dona so

Hinh 3.9: Khodng x0a dong sé NTSC 4f;,

Bdng 3.4: Cac muc chu yéu cia Composite soc tiwong ti 100/7.5/100/7.5 va céc gid tri NTSC 4f,,
twong g Vdi do phan giai 8 bit va 10 bit

TT Théng sé6 NTSC composite Do phan giai | P§ phan giai 10 bit
8 bit

1 Céc murc bao vé tin hiéu mau FF 3FC, 3FD, 3FE, 3FF
2 Mtc lugng tir hoé cao nhét FE 3FB

3 Murc dinh mau F3 3CC

4 Mtic tring c8 320

5 Murc den 46 11A

6 Mirc x04 3C OFO0

7 Mt dinh ddng bd mau 04 016

8 Mtc lugng tir hoé thip nhét 01 004

9 Céac muc bao vé dong bo 00 000, 001, 002, 003

Luong tir hod.

Céc mirc luong tir hoa theo do phan giai 10 bit gdm 2'° = 1024 muc tr 0 + 1023 tur
dudi 1én c6 cac mic nhu sau:
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e Tur 000 + 003 Ia khoang du phong dé chén cac mirc ddng bd, khdng chia cac dong sé.
e Tir004 = 3FB (hay muc 1019 DEC) ding cho tin hiéu sd.

o Tu004 +010 (4 + 16 DEC) Ia mirc headroom déng bo.

e Headroom dinh tir 3CC + 3FB (927 + 1019).

e Tu 3FC = 3FF la mac bao vé dinh. Mic 3CC la muc tin hiéu cao nhat (Yellow va
Cyan).

e Muc OFO0 la mtc xoa.

e Muc 11A la muc den.

vamv| pec | HEX
998.1 | 1023 3FF
994.2 | 1020 3FC | pW&esr Mtrc lwong tir hoa
cao nhit
9929 | 1019 | 3FB

“““““““““““““““““ 100% murc mau
934.3 | 972 3CC Tl
—————————————— — o= -~ -~ - Mc tring
714.3 320
= T T T T ---—-{1r n -t Ml’chen
800 i A <{ - H& -------- —1EH A ---- Muc xoa
11A [~ H"'
———————————————————————————————————— M d*n bo
53.57 282 o0 Headroom TIC 0 97 0' o
0 240 016 T Mirc lugng tir hoa thap nhat

-285.71 16 010

Hinh 3.10: Quan hé giiza cac mic cua analog NTSC va Céc gia tri mau digital 10 bit cac soc mau
100%

Ty s6 tin hiéu trén nhidu luong tir duoc tinh ¢ ddy, véi n = 10 bit/mau, f; = 14.33

=68.09dB .

MHz, fmax = 4.2 MHz, V4 = 1.3042 V, V\, — V, = 0.7143 V, ta ¢

RMS
3.4 Tin hiéu video sé thanh phan (Digital component video).

Tiéu chuan Component s6 dwoc dung o chau Au va chau My theo chuan
Recommendation 601 CCIR. Tiéu chuan nay tuong thich véi tiéu chuan quét 625/50 va
525/60 véi do phan giai 8bit/mau va 10 bit/mau.
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3.4.1 Ty ¢ ldy miu

Céc t6 chuac phét thanh va truyén hinh: SMPTE (Society of Motion Picture and
Television Engineer) véi chuan ATSC (Advance Television standards Committee). EBU
(European Broadcasting Union) véi chuan DVB (Digital Video Broadcasting) da thong nhét
chon chuan CCIR Rec. 601 nam 1982 trén tan s6 chuan 3.375 MHz.

Ty 1& ldy mau ¢ tiéu chuan component sb 1a ti 16 ma & d6 tin hiéu Luminance (Y) va
hai tin hiéu mau Cg va Cg duogc ldy mau ¢ cac tan sé twong wng vai boi s6 cua tan s chuan
3.375 MHz. Théng thudng 6 céc ty 1¢ 1ay mau sau

e 4:1:1, trong d6 tin higu Y c0 tan s6 lay mau fy = 44x3.375 =13.5 MH, tin higu s6
mau dugc l1dy miu & tan s6 fup, = fsr = 1x3.375 = 3.375 MHz.

e 4:2:2, trong d6 tin higu Y c0 tan s6 lay mau fy = 44x3.375 =13.5 MH, tin higu s6
mau duoc ldy mau & tan sb fyp = fsr = 2x3.375 = 6.75 MHz.

e 4:4:4, trong d6 cac tin hiéu Y, Cg, Cr cO tan sb 1a 4x3.375 =13.5 MH:.
% CA&c tin hiéu ma hoé, thai gian va tan sé lay mau chuan 4:2:2:
Céc théng s6 ma hod mau 4:2:2 cua tiéu chudn 625/50 va 525/60.

Bdng 3.5: Cac thong sé ma hoa 4:2:2 cua tiéu chudn 625/50 va 525/60

Théng s6 Chuén 4:2:2 cia 625/50 Chuin 4:2:2 ciia 525/60
Céc tin hiéu md hoa sau Y’ =0.587G’ + 0.114B’ + 0.299R’
khi da stra ¥ Ce’ = 0.564(B’ - Y")
Cr’=0.713(R*-Y")
o Y : 864 Y : 858
S6 mau/dong 83 : igg Cg : 392
R Cr: 429
S6 mau/dong tich cuc Y : 720
Cg: 360
Cr : 360
Cau tric lay mau Truc giao. Cac mau Cg, Cg, lap lai theo dong, manh va anh
cling véi cac mau Y ¢ trén dong.
Tan s6 lay mau Fy, = 846f,=13.5 MHz Fs = 858f, = 13.5MHz
Foeo =fscr‘ = 432f, =6.75MHz Fscb:fscr:429fh:6-75MHZ
Loai ma biéu xung md (PCM), lugng tir hoa déu.
Do phan giai lugng tu 8 hozc 10 bit/mau cho Y va céc tin hiéu s mau

Thoi gian va tan sé ldy mau 4:2:2.

e H¢ 625/50 c6 thoi gian mét dong la 64 us, thoi gian mot dong tich cuc 1a 52 us, thoi
gian xoa dong la 12 us.

e H¢ 525/60 co thoi gian mot dong la 63.56 us, thoi gian mét dong tich cuc la 52 us,
thoi gian xoa dong la 11.56 us .
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e Fy = 13.5 cua hai hé¢ dugc tao tor b dao dong PLL-CO (Phase Locked Loop —
Controlled Oscillator). Véi h¢ 625/50 fs, = 864 x 15625 Hz = 13.5 MHz. Con h¢
525/60 fsy = 858 x 15734.265 = 13.5 MHz.

Chung dugce dong bo tir tin hiéu video in. Pic tinh cua mach loc Y bang 5.75 MHz,
con Cg, Cr dat dén 2.75 MHz.

Cdu trac lay mdu

O day ngudi ta sir dung cau trdc ldy méu truc giao. Cac mau duoc sip xép trén céc dong
k& nhau, thanh céc cot thang dimng. Cau tric nay cb dinh theo manh (field) va theo frame.

3.4.1 Lugng tir héa
Thanh phdn chéi Y.

Bdng 3.6: Mgt sé thanh phan Y tin hiéu soc mau 100/0/100/0 va céc tin hiéu sé Y trong hé HEX tuong
ung vai 8 bit va 10 bit

TT Thong s6 caa Y Po phan giai 8 Po phan giai 10
component bit bit

1 | Cac mirc bao vé dinh FF 3FC, 3FD, 3FE, 3FF

2 Mt lugng tir hoa cao nhét FE 3FB

3 Muc dinh tring EB 3AC

4 Murc xo0a 10 040

5 Gia tri luong tir hod nho nhit 01 004

6 | Cac muc bao vé dudi 00 000, 001, 002, 003

Céc muc luong tir theo 10 bit gdm 2° = 1024 muc tir 0 <+ 1023 (hé DEC) va tir 000
=+ 3FF (hé¢ HEX) véi chltc nang cua cdc murc nhu sau:

e T 000 = 003 13 4 muc dy phong dudi.

e Tur004 <+ 3FB ladong tin hi¢u sd.

e Muc 004 HEX hay 64 DEC la muac xoa.

e Muc 3AC HEX hay 940 DEC la muc dinh trang.

e Phan xung ddng bo cua tin hiéu choi khong dugc ldy mau.

e Headroom dudi nho la khong du phong cho phép chinh cdc muac analog, tier muc 004
= 040 HEX hay 4 =+ 64 DEC.

e Tu 3AC =+ 3FB HEX hay 940 =+ 1019 DEC la muc headroom trén.

e Mc 3FB HEX hay 1019 DEC Ia mirc lwong tir cao nhét.
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e Tu3FC < 3FF HEX hay 1020 <+ 1023 DEC la 4 khoang du phong.

8 bit 10 bit
mV | DEC | HEX
255 | Fr | 766.3| 1023 | 3FF }mmdu
763.9| 1020 | 3FC |/ Phong
254 | FE | 763.1| 1019 | 3FB
235 | g | 700 | 940 | 3AC
}4m1:eru
n a1 nAN phong

Xung dong bo
khong lugng tir

Muc luong
tir cao nhat

Muc dinh

Muc luong

Hinh 3.11 Quan h¢ giiza cac muc tin hi¢u Analog Component Y cua soc mau 100% va cac gia tri lay
mau 10 bit va 8 bit

O ddy, voi n = 10 bit/mau, f; = 13.5MHz, fax = 5.57 MHz, V= 0.8174 V, Vi, — Vj, =

S

RMS

0.7V, tacod =70.35

V&i n = 8 bit, ta co

Thanh phan CB va CR.

dB.

RMS

=58.3dB

Bdang 3.7: Cac mic analog component Cg va Ci cua tin hiéu spc mau 100/0/100/0 va cac gia tri cua

Cg va Cgy digital #ng vai 8 bit va 10 bit

STT | Théng s6 Cg va Cg| Pd phan| Do phan giai 10 bit
Component giai 8 bit

1 Cé4c muc bao vé dinh FF 3FC, 3FD, 3FE, 3FF
2 Mtic luong tir cao nhat FE 3FB

3 Mirc dinh duong =0 3C0

4 Mirc 04 80 200

5 Mirc dinh am 10 040

6 Mtc luong tir thap nhat 01 004

7 Céac muc bao vé dudi 00 000, 001, 002, 003
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mv | 8bit 10 bit
(10bit)| pec|HEX | DEC|HEX
399.23| 255 | FF |1023| 3FF }4 e du
396.9 1020|3FC [J Phong l ___________________
396.1 FE |1019|3FB| _________ Headroom
350 | 224 | Fo | 960 | 3c0 T
240
80 | 512 | 200 l
P21 I T N B, SO
... Headroom ____
4 muc du T
-350 10 | 64 | 040 | [onong
Hinh 3.12: Cac muc tin hiéu Cg
mv | 8bit 10 bit
(100it)| yec|HEX | DEC|HEX
399.2| 255 | FF |1023| 3FF }mmdu
396.9 1020/ 3FC | ] Phong
396.1 FE |1019/3FB| I_—|_e§dr_o_clL ____________
350 | 224 | Fo | 960 | 3c0 T +L
240
1] c .
80 | 512 | 200
128 [ l
__________ o Headoom
-350 10 | 64 | 040 }4 mic dy T
396.9] 16 | 01 | 4 |oo4|)PON

Hinh 3.13: Cac muZc tin hiéu Cg

Mtc luong tir cao nhét

Mirc duong max

Murc xoa

Muc am max

Mrc luong tir thip nhit

Mtc luong tir cao nhét

- Miuc duong max

Murc X04

Muac &m max

Mirc luong tir thap nhét
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