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(57) Sang ché d& cap dén phuong phap va thiét bi dy béo thanh phin mau video.
Phuong phap niy bao gdm: thu dugc it nhit mot tri sb ngudng theo céc tri s tai cAu tric
thanh phan mau thtr nhét cua tit ca cac diém 14y miu cua khéi ma héa hién tai (S601);
thuc hién viéc tao nhom theo két qua so sanh cua tri s6 tham chiéu lan can thanh phén
mau thit nhat coa khéi ma hoa hién tai va it nht mot tri s6 ngudng, dé thu dugc it nhat hai
nhém cia céc tri sb tham chiéu lan can thanh phén mau tht nhit va cac tri s6 tham chiéu
lan can thanh phan mau th{ hai (S602); thiét 13p it nhat hai md hinh tinh todn theo it nhit
hai nhém cta céc tri sd tham chiéu 1an can thanh phén mau thir nhat va céc tri s tham
chiéu 1an c4n thanh phan mau thir hai (S603); chon, tir it nhat hai mé hinh tinh toan, mé
hinh tinh todn twong tng véi mdi diém 14y mau trong khbi ma héa hién tai theo két qua so
sanh ctia cdc trj s6 tai cAu tric thanh phin mau tha nhit cua tit ca cic didm 14y mAu cua
khéi ma hoa hién tai va it nhat mot tri s& ngudng (5604 ); va theo md hinh tinh todn twong
tng v6i mdi diém 1ay miu trong khéi mé héa hién tai, thu duoc tri sb du bao thanh phin

mau thir hai ctia m&i diém 14y mau trong khdi ma hoa hién tai (S605).

S601

Thu duoc it nhdt mot ngudng theo cac tri sb tai cAu tric thanh phin /—
mau thit nhit ctia tat c4 céc diém lay mau clia khoi md hoa hién tai

v
Thyc hién viéc tao nhém theo két qua so sanh gitta trj s6 tham S602
chiéu 1an can thanh phin mau thir nhét ctia khéi ma héa hién tai va /_
it nh&t mot tri sb ngudng dé thu dugc it nhét hai nhém ctia 9{10 tri
s6 tham chiéu 14an cn thanh phén mau thit nhit va céc tri sb tham
chiéu lan c4n thanh phin mau tht hai

Thiét 14p it nhét hai mo hinh tinh toén theo it nhét hai nhém ctia /-
c4c tri s6 tham chiéu 1an cn thanh phan mau thtr nhét va céc tri s0
tham chiéu 1an c4n thanh phan mau thtt hai

v
Chon, theo két qua so sanh gifta céc tri s tai cAu ’trﬁc thanh phé‘m
mau thir nhét cta tat ca cac diém liy mAu ctia khéi ma hoa hién tai /“
va it nhit mot ngudng, mé hinh tinh toan twong Ung v6i moi mau
trong khéi m3 héa hién tai tir it nhét hai m6 hinh tinh todn

Thu, theo mé hinh tinh toén tuong Gng véi mdi di‘ém 14y mAu /“
trong Kkhéi ma hoa hién tai, tri s6 du bao thanh phan mau tha hai
clia tit ca cac diém 14y mAu trong kh6i ma hoa hién tai

S603

S604

S605
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Linh vire k§ thuit dwoc dé cap
Sang ché dé cap dén linh vuc k¥ thuat ma héa va giai mi video, va cu thé hon 13 dé

cap dén phurong phap va thiét bi du bao thanh phdn mau video.

Tinh trang k§ thuit ciia sang ché

Véi yéu ciu ting 1én cla con ngudi dbi véi chit luong hién thi video, cac dang Gng
dung video méi chéng han nhu c4c video d6 nét va va d6 nét cuc cao da xuét hién. Duéi
didu kién ma cac Gng dung thuong thire video chét lwong cao va do nét cao ngay cang trd
nén rong rai hon, cic yéu cau ngiy cang cao hon ciing da duoc dit ra cho cac cong nghé
nén video. H.265/ma héa video hiéu suét cao (High Efficiency Video Coding - HEVC)
hién tai 13 tiéu chudn ma hoa video quéc t& méi nhét. So véi hiéu ning nén cua tiéu chuin
ma héa video thé hé truéc H.264/ma héa video tién tién (Advanced Video Coding -
AVC), hiéu nang nén ctia H.265/HEVC dugc cai thién khoang 50% nhung van khong thé
dap tmg yéu cau phét trién nhanh cta céc tmg dung video, cu thé 1 ctia cac Gng dung vid-
eo m&i chang han nhu céc video thuc t& 40 (Virtual Reality - VR) va d6 nét siéu cao.

Nhom céc chuyén gia ma héa video ciia ban tiéu chuén hoa trong linh vuc vién
thong cua lién minh vién thong thé gidi (International Telecommunication Union Tele-
communication Standardization Sector - ITU-T) va nhém c4c chuyén gia hinh 4nh chuyén
dong cia td chirc tiéu chudn hoa quéc t& (International Standardization Organization -
ISO)/truyén thong k§ thuét dién qudc té (International Electrotechnical Communication -
IEC) da thiét 1ap doi khai phé video chung (Joint Video Exploration Team - JVET) trong
nam 2015 dé bat du tao ra tiéu chudn ma héa video thé hé tiép theo. M6 hinh thir nghiém
khai pha chung (Joint Exploration Test Model - JEM) 13 nén phin mém tham chiéu da
nang, va viéc xac minh cac cong cu mi héa khac nhau duogc thuc hién dya trén nén nay.
JVET @i chinh thitc dit tén tiéu chudn ma héa video thé hé tiép theo theo tiéu chuin ma
héa video da ning (Versatile Video Coding - VVC) vao thdng tw nim 2018, va mé hinh
thir nghiém tuong Ung 1a md hinh bién d6i canh nhin (View Transformation Model -
VTM). Phuong phap du béo duwa trén md hinh tuyén tinh d3 duoc tich hop trong phin
mém tham chiéu JEM va VTM, va trj s duoc dy bao cho thanh phin mau sic ¢6 thé thu
duoc tir thanh phan d6 séang thong qua m6 hinh tuyén tinh. Tuy nhién, trong giai phap k¥
thuat da biét, khi cac thong s6 mé hinh ciia mé hinh tuyén tinh dwoc tinh todn, chi cac tri
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so d6 sang tham chiéu 14n cén va céc tri s6 mau sac tham chiéu lan cdn dugc xem xét,
diéu nay dan den viéc mé hinh tuyén tinh dugc tinh todn cé d léch va do chinh xéc cua

tri s6 mau sic duge du bao thu dugc bing cach st dung mé hinh tuyén tinh 1a thap.

Ban chit k§ thuit ciia sing ché

Dé giai quyét cac van d& ky thuat néu trén, cac phuong 4n cla sing ché duoc ky
vong 1 d& xuit phuong phép va thiét bi dw bao thanh phin mau video va phurong tién luu
trit médy tinh, sao cho d chinh x4c dy bo ctia thanh phin mau video c6 thé dugc cai thién,
va do d6 chi phi ma héa duoc tiét kiém.

Cac giai phap k¥ thuat cta cac phuwong an cua sang ché c6 thé duoc thuc hién nhu
sau.

Theo khia canh thir nhét, cdc phuong 4n cua sang ché @& xuit phuong phéap du béo
thanh phin mau video, phwong phap nay c6 thé gdm céc cong doan sau day.

ft nhit mot ngudng thu duoc theo céc tri s& dwoc tai chu trac thanh phin mau thi
nhét ctia tit ca cac miu cua khdi m3 hoa hién tai.

Viéc tao nhom duoc thuc hién theo cac két qua so sanh gitta cac tri s6 tham chiéu
1an can thanh phdn mau thir nhit ctia khdi ma héa hién tai va it nhit mot ngudng dé thu
duoc it nhat hai nhém cta cac tri $6 tham chiéu 1an c4n thanh phﬁn mau thi nhét va céc tri
s6 tham chiéu 1an c4n thanh phan mau thi hai.

ft nhét hai m6 hinh tinh toan dwogc thiét lap theo it nhét hai nhém cua céc tri s6
tham chiéu 1an can thanh phin mau thir nhét va céc tri s6 tham chiéu lan can thanh phan
mau thir hai.

M5 hinh tinh to4n twong tmg véi mdi mau trong khdi ma héa hién tai dwgc chon tir
it nhAt hai mo hinh tinh toan theo cac két qua so sanh gitra cac tri s6 dwogc tai cdu tric
thanh ph?ln mau thir nhit cta tit cd cac mau cua khdi m3 hoa hién tai va it nhat mot
ngudng.

Céc tri s6 dugc du bao thanh phﬁn mau tht hai cta tit ca cac mau trong khéi ma
héa hién tai thu dwoc theo md hinh tinh toan twong tmg véi mdi mau trong khéi ma hoa
hién tai.

Theo khia canh thir hai, cdc phuong an cua sang ché dé xuét thiét bi du bao thanh
phén mau video. Thiét bi du béo thanh phﬁn mau video c6 thé gém: giao dién mang, bd
nhd va bd xu ly.

Giao dién mang dugc tao cau hinh dé nhén va giri cac tin hi€u trong qua trinh nhan
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va gl thong tin véi cac phin tir mang bén ngoai khac.

B0 nhé duoc tao cAu hinh dé luu trit cac chuong trinh may tinh c¢6 kha nang chay
trong bo xur ly.

Bo xt 1y dugc tao cAu hinh d& chay cic chuwong trinh may tinh dé thuc hién cac
cdng doan cta phuong phap theo khia canh thir nhét.

Theo khia canh thir ba, cic phuong 4n cta sang ché dé xuit phuong tién luu trit
may tinh. Phuong tién luu trit may tinh luu trit cadc chwong trinh dé du bao thanh phin
mau video, va céc chuong trinh dé du bdo thanh phin mau video duoc thyc hién boi it
nhét mot bo xir ly dé thuc hién cac céng doan phuong phép theo khia canh thtr nhét.

Theo phuong phép va thiét bj du bao thanh phan mau video va phuong tién luu trit
méy tinh dwoc dé xuit boi cic phuong 4n ciia séng ché, it nhit mot ngudng thu dugc theo
céc tri s6 duoc tai cAu trac thanh phﬁn mau tht nhét cta tit ca cdc mAu cta khdi ma hoa
hién tai; viéc tao nhom duogce thuc hién theo cac két qua so sanh giita cac tri s6 tham chiéu
l1an cin thanh phﬁn mau tht nhat ctia khdi ma héa hién tai va it nhat mot ngudng dé thu
duoc it nhat hai nhém cta céc tri s6 tham chiéu 1an c4n thanh phén mau tht nhat va cac tri
s6 tham chiéu 1an cén thanh phan mau tht hai; it nht hai m6 hinh tinh todn dwgc thiét 1ap
theo it nhét hai nhém cua cac tri s6 tham chiéu 14n can thanh phan mau thtr nhat va céc tri
s6 tham chiéu 14n c4n thanh phin mau thir hai; mo hinh tinh toan twong Gng véi mdi mau
trong khdi ma hoa hién tai dwoc chon tir it nhat hai md hinh tinh todn theo céc két qua so
sanh giita céc trj s& duogc tai ciu tric thinh phin mau thi nhét cta tAt ca cac mau ctia khdi
m3 hoa hién tai va it nhat mot ngudng; va céc tri s6 duoc du bao thanh ph?m mau thir hai
clia tit ca cdc mau trong kh6i ma héa hién tai thu dwoc theo mo hinh tinh toén tuwong tng
v6i mdi mau trong khdi m3 héa hién tai. Do d6, dd chinh xac du bao cua thanh phén mau

video ¢ thé duoc cai thién, va do d6 chi phi ma héa duoc tiét kiém.

MO ti vin tit cac hinh vé

Fig.1A dn Fig.1C 1a céc so dd so luge két cAu cia cac dang thiic 14y miu video
trong cac giai phap k¥ thuat lién quan.

Fig.2A va Fig.2B 14 cic so db so lugc cho cac tri s6 tham chiéu 1an can thanh phin
mau tht nhét va cac tri sé tham chiéu 14n can thanh phﬁn mau tht hai cia khdi ma héa
hién tai trong cac gidi phap k¥ thuat lién quan.

Fig.3A dn Fig.3C 1a cac so dd so lwgc két cAu nguyén 1y ciia md hinh tinh toan

CCLM trong céac giai phap k¥ thuét lién quan.
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Fig.4 13 so dd khéi cdu tao ctia hé théng m3 hoéa video dugc dé xudt boi cac
phuwong 4n cua sang ché.

Fig.5 1a so dd khéi ciu tao cua hé théng giai ma video duogc d& xuét boi cac
phuong an cua sang ché.

Fig.6 12 luu dd ciia phuong phap dy bao thanh phdn mau video dwoc d& xuét boi
cac phuong an cua sang ché.

Fig.7 1a so dd so lwgce cho viée tao nhém céc tri s6 tham chiéu 1an can thanh phén
mau thit nhat va céc tri sb tham chiéu 1an can thanh phin mau thir hai cta khdi ma héa
hién tai dwgc dé xuit boi cac phuong 4n cia sang ché.

Fig.8 13 so db so lugc cia su so sanh gitta md hinh tinh toan trong cac giai phéap k¥
thuét lién quan va mo hinh tinh todn duoc d& xuét boi cac phuong 4n clia sang ché.

Fig.9 1a so dd so luge két chu clu tao cua thiét bi du bao thanh phﬁn mau video
duoc dé xuét boi cac phuong 4n cua sang ché.

Fig.10 1a so dd so luge két cAu chu tao ciia mot thiét bi du bao khac thanh phan
mau video dwoc d& xuit béi cac phwong 4n cua sang ché.

Fig.11 1a so dd so luge két cdu chu tao ciia mét thiét bi du bao khac nita thanh phén
mau video dugc d& xuit béi cac phuong an ciia sang ché.

Fig.12 la so dd so luogc két cAu cu tao ciia mot thiét bi du bao khéc nita thanh phan
mau video duoc dé xuit boi cac phuong 4n cia sing ché.

Fig.13 la so dd so luoc két chu cAu tao cua mot thiét bi du bao khéc nita thanh phﬁn
mau video dwoc d& xudt boi cac phuong 4n ciia sang ché.

Fig.14 1a so dd so lwgc két cAu phan cimg cu thé cta thiét bi du bao thanh phan

mau video dugc dé xuat boi cac phuong &n cua sang che.

M5 ta chi tiét sang ché

Dé hidu cac dic diém va céc ndi dung k§ thuét cia cac phuong 4n ciia séng ché chi
tiét hon, viéc thuc hién cdc phuong 4n cua sang ché s& dugc md ta chi tiét dudi day két
hop véi cac hinh v&. Cac hinh v& kém theo duoc chon chi nhdm muc dich md ta dé tham
chiéu va khong nham giéi han céc phuong 4n cia sang ché.

Trong video, thanh phin mau th& nhét, thanh phadn mau thir hai va thanh phan mau
th ba thuong duoc chon dé thé hién cac khdi gidi ma. Ba thanh phan mau sic gdm mot
thanh phin d6 sang va hai thanh phan méau sic. Thanh phan d¢ sang thuong duoc thé hién

béi ky hiéu Y, va cac thanh phin mau sic thudng duge thé hién boi cac ky higu Cb va Cr.

4
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Cb 14 thanh phan mau xanh lam va Cr 1 thanh phan mau dé. Theo cic phwong 4n cia
sang ché, thanh phin mau tht nhét ¢6 thé 1a thanh phin d6 sang Y, thanh phin mau thi
hai ¢6 thé 1a thanh phin mau xanh lam Cb, va thanh phin mau thit ba c6 thé 1a thanh phan
mau dé Cr. Tuy nhién, khong c6 gidi han cu thé nao ddi véi ndi dung d6 theo cdc phuong
4n cua sang ché. Hién tai, dang thtic 14y miu thong thudng 1a dang thuc YCbCr. Dang
thitc YCbCr bao gém cac dang thic sau dy, trong tmg nhu duge thé hién trén Fig.1A
dén Fig.1C. Trén céc hinh v&, hinh chit thap thé hién mAu cta thanh phan mau tht nhét,
va hinh tron thé hién mAu coa thanh phin mau thi hai hodc mau cua thanh phin mau thir
ba. Dang thirc YCbCr gdm cic dang thiic sau day.

Dang thirc 4:4:4: nhu duogc thé hién trén Fig.1A, thanh phin mau thir hai hozc
thanh phan mau thi ba khong dugc gidm tan suét 14y mAu.

Dang thtrc 4:2:2: nhu dugce thé hién trén Fig.1B, 2:1 viéc 14y mAu ngang dugc thue
hién trén thanh phin mau thr hai hogc thanh phan mau tha ba so véi thanh phin mau thi
nhit, va viée giam tin s6 14y mau doc khong duge thuc hién. Ddi véi mdi hai miu cua
thanh phin mau th@ hai hoic cdc mau ciia thanh phin mau thir ba, mdi duong quét gdm
bdén méu Y.

Dang thirc 4:2:0: nhu dwoc thé hién trén Fig.1C, 2:1 gidm tan s6 14y mAu ngang va
viéc giam tan sb léy mau doc 2:1 duoc thuc hién trén thanh phén mau th hai hodc thanh
phin mau th ba so véi thanh phan mau thi nhit.

Dudéi diéu kién 1a dang thitrc 4:2:0 YCbCr duoc chon cho video, néu thanh phﬁn
mau thtr nhit ctia video 13 khdi ma hoa véi kich ¢ 2Nx2N, thanh phan mau thi hai hogc
thanh phan mau tht ba twong ting 12 khdi ma hoéa véi kich ¢ NxN, trong N 1a d6 dai mat
bén cta khéi ma hoa. Theo cic phuong 4n clia sing ché, cac noi dung mo ta dudi day
duoc thuc hién véi dang thirc 4:2:0 1am vi du. Tuy nhién, cdc gidi phap k¥ thuat cia cac
phuong 4n cia sang ché cling duoc 4p dung cho cac dang thirc mau khéc.

Trong tiéu chuén ma hoéa video thé hé tiép theo H.266, dé cai thién thém hiéu ning
ma hoa va hidu sudt ma hoa, du bao thanh phan chéo (Cross-Component Prediction - CCP)
duge mé rong va dugce cai thién, va dg bdo md hinh tuyén tinh thanh phan chéo (Cross-
Component Linear Model Prediction - CCLM) dugc @& xut. Trong H.266, CCLM thuc
hién viéc du bdo tir thanh phdn mau thir nhit dén thanh phan mau thi hai, viéc du bao tir
thanh phan mau thir nhit dén thanh phin mau tht ba va viéc du béo giita thanh phin mau
tht hai va thanh phﬁn mau thir ba. Cac ndi dung mo ta dudi day duoc thuc hién véi viée

du béo tir thanh phan mau thir nhat dén thanh phin mau tht hai 1am vi dy, nhung cac giéi
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phép k¥ thuat cia cac phuong an cua sang ché ciing c6 thé duoc 4p dung cho viée du béo
cho céc thanh phan mau khAc.

C6 thé hidu ring, dé giam su du thira gifra thanh phin mau thir nhit va thanh phan
mau thir hai, trong phuong thirc dy bao st dung mo hinh tinh todn CCLM, thanh phan
mau tht hai dugc du bao dua trén tri s6 duoc tai ciu trac thanh phﬁn mau thtr nhit cua
cung mot khéi ma héa. Vi du nhw, mo hinh tinh toan dwogc thé hién trong cong thirc (1)
duoc chon:

Pred.[i,j1=a-Rec,[i,j1+ B (1)

Trong do, Iy Jthé hién toa d6 vi trf ctia mau trong khéi ma hoéa, ithé hién hudng
ngang va J thé hién huéng doc, Pred,[i, j1thé hién tri s§ dugc du béo thanh phan mau
thir hai ciia mAu véi toa d6 vi tri [i, /] trong khbi ma hoa, Rec;[i, j]thé hién tri s duoc tai
cAu trtic thanh phdn mau tht nhét ciia mAu véi toa d6 vi tri[i, j]trong cling mot khdi ma
héa (sau khi giam tin s6 14y mAu), va ca @ va f§ 14 c4c théng sd mo hinh ciia mé hinh
tinh toan va c6 thé dwoc suy ra tir cac 16i hdi quy duge giam thidu cta cic tri s6 tham
chiéu 14n can thanh phan mau thi nhét va cac tri s6 tham chiéu 14n can thanh phén mau
thit hai quanh khéi ma héa hién tai. Vi du nhw, cong thirc (2) dwoc sir dung dé tinh toén:

N3 (L(n)-Cn) = Y L(w)- . C()
o=
N (L(n)-L(n)— Y L(n)- ) L(n)
5o Y Cm)-a-)Y Ln)
N

@)

Trong doé, L(n) thé hién cac tri s6 tham chiéu 14n c4n thanh phén mau th& nhét cua
mat trai va mat trén sau khi giam tan s léy mau, C (n) thé hién tri s6 tham chiéu 1an can
thanh phe‘in mau thtt hai ctia mat trai va mat trén, va N 13 s6 luong cac tri s6 tham chiéu
lan cin thanh phén mau thit hai. Nhu dugc thé hién trén Fig.2, cac so dd so luge cho viée
14y mAu céc tri s6 tham chiéu lan can thanh phén mau thi nhit va céc tri s6 tham chiéu lan
can thanh phan mau th@ hai cua khdi ma hoa hién tai trong cdc gidi phép k¥ thuat lién
quan duoc thé hién, trong do khdi dam lén dugce st dung dé 1am ndi bat thanh phén mau
thit nhat khéi ma héa 21 va thanh phin mau tht hai khdi ma hoa 22 twong tng, va hinh

tron dam mau xam duoc st dung dé bidu thi trj s6 tham chiéu 14n c4n L(n) ctia thanh phin

méu thi nhit khéi ma hoa 21, hoic trj s6 tham chiéu 1an can C(n) ciia thanh phan mau
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tht hai khdi ma héa 22. Fig.2A thé hién thanh phin mau thir nhit khéi ma héa 21 véi kich
¢ 2Nx2N. Déi véi video & dang thirc 4:2:0, kich c¢& ciia thanh phén mau thi hai twong
{ng vé6i thanh phin mau thi nhit véi kich ¢& 2Nx2N 13 NxN, nhu duoc thé hién béi 22
trén Fig.2B. O day, lién quan dén khdi ma héa hinh vudng, cong thirc (2) c6 thé truc tiép
duogc 4p dung. Lién quan dén khéi ma hoa khong phai hinh vuong, viéc 14y mAu 1an c4n
mép dai trude hét phai chiu gidm tan s§ 14y miu ¢ thu dugc s6 luong 14y mAu bang sb
lwong 14y miu ctia mép ngén, va sau d6 cong thirc (2) dwoc 4p dung. Khong c6 gisi han
cu thé ndo déi véi ndi dung d6 theo cac phwong 4n clia sang ché.

Fig.3A dén Fig.3C thé hién cic so dd so lugc két cAu nguyén 1y ctia md hinh tinh
toan CCLM trong cac giai phéap k¥ thut dugc dé cap. Nhu dugc thé hién trén Fig.3A dén
Fig.3C, a, b va c 1a céc tri sb tham chiéu 1an can thanh phﬁn mau thi nhit, A, B va C 1a
céc tri s6 tham chiéu 14n can thanh phin mau thi hai, e 14 tri sb6 duoc tai cAu trac thanh
phén mau tht nhit ctia mau nhét dinh cta khéi ma hoa hién tai, va E 14 tri s6 dugc du bao
thanh phin mau tht hai cia miu khéi ma héa hién tai. Vi viée sir dung tit ca cac tri sb
dugc tai cu tric thanh phdn mau tht nhit [(1) va cdc tri sb dwoc téi cAu triic thanh phan
mau thtr hai C(n) cta khéi mi hoa hién tai, & va fB c6 thé dugc tinh todn theo cong
thirc (2). M6 hinh tinh toan c6 thé dwogc thiét 14p theo & va ,B duoc tinh toan cling nhu
cong thire (1), nhu duoc thé hién trén Fig.3C. Tri s6 duoc tai cdu trac thanh ph?m mau thi
nhit e ctia mAu nhét dinh cta khéi ma hoa hién tai ¢6 thé duoc thay thé vao cong thirc (1)
@8 tinh toan tri s6 duoc du bao thanh phﬁn mau thtt hai E ctia mau khdi ma hoa hién tai.

C6 hai phuong thirc dy bao CCLM hién tai trong JEM, mot phuong thuc la
phuong thitc du bdo CCLM mo hinh don, va phuong thirc kia 1a phwong thuc du bao
CCLM da m6 hinh (Multiple Model CCLM - MMLM), phuong thirc nay cling duoc goi
la phuong thire dy baio MMLM. Nhu ham y cia tén, phuong thitc du bdo CCLM md hinh
don 14 @& dwa bdo thanh phin mau thi hai tir thanh phan mau thir nhét chi v6i mot mo
hinh tinh to4n, va phuong thirc du bdo MMLM 1a @& du bao thanh phdn mau thtr hai tir
thanh phdn mau th&r nhit v6i nhidu mo hinh tinh ton. Vi du nhu, trong phuong thirc dy
bdo MMLM, céc tri sb tham chiéu lan can thanh phén mau tht nhét va céc tri s6 tham
chiu 1an can thanh phan mau tht hai cta khéi ma héa hién tai duoc phén chia thanh hai
nhém. Mdi nhém c6 thé doc 14p dung lam tap dit lidu hudn luyén dé suy ra céc thong sb
md hinh trong mé hinh tinh todn. Ttc 14, m&i nhém c6 thé suy ra nhém cac thong sé md

hinh & va f3.
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Trong phuong thirc du bdo MMLM hién c0, tri s6 trung binh cua céc tri s tham
chidu 14n can thanh phan mau tht nhét duge st dung 1am co s& phan loai cho céc tri sb
tham chiéu 14n can thanh phdn mau tht nhét, cac tri s tham chiéu 1an c4n thanh phan
mau thir hai va céc tri sd duoc tai ciu trac thanh phﬁn mau tht nhit hién tai. Tuy nhién,
theo cac phuong an cua sang ché, véi muc dich 13 céc tri s6 duoc du bao thanh phﬁn mau
thtr hai ctia khdi ma héa hién tai dugce du bao thdng qua céc tri sb6 dugc du bao thanh phén
mau thir nhét ctia khdi ma héa hién tai, dé cai thién do chinh xac du bao cta thanh phan
mau video, cac phuwong an cua sing ché dugc mo ta chi tiét két hop véi céc hinh v& kém
theo.

Phuong 4n 1

Nhu duoc thé hién trén Fig.4, vi du so dd khéi ciu tao cua hé théng ma hoa video
duoc thé hién. Nhu duoc thé hién trén Fig.5, vi du so dd khéi ciu tao cua hé théng giai
mi video dugc thé hién. Nhu dwge thé hién trén Fig.4, hé théng ma hoa video 400 gbdm
céc thanh phin ching han nhu bién ddi va lwgng tir hoa 401, wéc lwong ndi khung 402, du
bao nodi khung 403, bu chuyén dong 404, uéc luong chuyén dong 405, bién dbi ngugc va
luong tir hdéa nguoc 406, phan tich kiém soét bo loc 407, loc giai khéi va loc d6 1éch thich
tmg mau (Sample Adaptive Offset - SAO) 408, ma hoa thong tin tiéu d& va ma hoa s6 hoc
nhi phén thich tng dua trén ngit canh (Context-based Adaptive Binary Arithmetic Coding
- CABAC) 409 va bd d&m hinh anh duoc gidi ma 410. Nhu duoc thé hién trén Fig.5, hé
thdng giai ma video 500 gdm cac thanh phin ching han nhu gidi ma thong tin tiéu dé va
giai md CABAC 501, bién d6i ngugc va luong tir héa nguoc 502, du bdo ndi khung 503,
bu chuyén dong 504, loc giai khéi va loc SAO 505 va by dém hinh anh dugc giai ma 506.
Sau khi video duoc xtt Iy béi céc thanh phan ching han nhu bién d6i va lugng ti héa 401,
ude luong ndi khung 402, du bao ndi khung 403, bu chuyén dong 404, udc luong chuyén
dong 405, loc giai khéi va loc SAO 408 va giai ma thong tin tiéu dé va CABAC gidi ma
409 trong hé théng ma héa video 400, dong bit ciia video dugc xuét ra. Dong bit duoc
nhap vao hé théng giai ma video 500 va duge xir Iy béi cac thanh phén ching han nhu
giai ma thong tin tiéu dé va giai ma CABAC 501, bién d6i nguoc va lugng tir héa nguoc
502, du bao ndi khung 503 va bu chuyén dong 504 trong hé thdng giai ma video 500 dé
cudi cuing 12 khéi phuc video gdc. Cac phuong 4n ciia sing ché chi yéu duogc 4p dung cho
mot ph?m cua du béo ndi khung 403 duoc thé hién trén Fig.4 va mot phén cua du bao ndi
khung 503 dwoc thé hién trén Fig.5. Tic 13, cac phuong 4n cta sang ché c6 thé sin c6 cho

ca hé thong ma hoéa va hé thong giai ma cung mot lac. Tuy nhién, khong c¢6 gidi han cu

8



43060

thé nao dbi v6i ndi dung d6 theo cac phuong 4n clia sdng ché.

Dua trén tinh hubng tng dung néu trén cic vi du trén Fig.4 hodc Fig.5, nhu duoc
thé hién trén Fig.6, luu dd cta phuong phap du bao thanh phén mau video dugc d& xuét
bdi cac phuong 4n cia sang ché dugc thé hién. Phuong phap c6 thé gdm céc cong doan
sau day.

o) cdng doan S601: it nhéit mot ngudng thu dugc theo cic tri s6 duogc tai chu tric
thanh ph?m mau th nhAt cua tit ca cdc miu cua khdi ma hoa hién tai.

O cong doan S602: viéc tao nhém duge thyc hién theo cac két qua so sanh gifta cac
tri s6 tham chiéu 1an can thanh phan mau thi nhét ctia khdi ma hoa hién tai va it nhat mot
ngudng dé thu dugc it nhat hai nhém cta céc tri s6 tham chiéu 1an c4n thanh phan mau
thir nhat va cac tri s6 tham chiéu l4n can thanh phan mau thir hai.

o) cong doan S603: it nhét hai md hinh tinh toan dugc thiét 18p theo it nhét hai
nhém ciia céc tri s6 tham chiéu 1an c4n thanh phin mau thir nhét va cac tri s6 tham chiéu
1an c4n thanh phan mau tht hai.

O cong doan S604: md hinh tinh toan twong tng véi mdi mau trong khéi ma hoa
hién tai dwgc chon tir it nhat hai mo hinh tinh toan theo cac két qua so sénh gifra céc tri sb
duoc tai cAu trac thanh pha‘in mau thit nhit cta tat ca cdc mau cia khdi ma hoa hién tai va
it nhit mot ngudng.

0 cong doan S605: céac tri s6 duoc du bao thanh phén mau thir hai cia tit ca cac
mAu trong khéi ma héa hién tai thu dwgc theo mo hinh tinh toan twong Gng véi mdi miu
trong khbi ma hoa hién tai.

Dua trén cac giai phap k¥ thut dwoc thé hién trén Fig.6, it nhét mot ngudng thu
duoc theo cac tri s6 duoc tai ciu trac thanh pha‘in mau thit nhit cta tit ca cac miu cua
khéi ma hoa hién tai. Viéc tao nhém duge thuc hién theo cac két qua so sanh giita cac tri
s6 tham chiéu 1an c4n thanh phin mau thir nhét cia khéi ma hoa hién tai va it nhat mot
ngudng dé thu duoc it nhat hai nhém cta cac tri s6 tham chiéu 1an cén thanh phén mau
thir nhat va cac tri s6 tham chiéu 14n c4n thanh phan mau thi hai. {t nhit hai mé hinh tinh
toan duoc thiét 1ap theo it nhét hai nhém cta céc tri s6 tham chiéu 14n cn thanh phén mau
thtt nhét va cac tri s& tham chiéu 14n c4n thanh phﬁn mau thir hai. M6 hinh tinh todn tuong
ung voi mdi miu trong khéi ma hoa hién tai dugc chon tir it nhit hai m6 hinh tinh toan
theo céc két qua so sanh giita c4c tri sé duoc tai clu triic thanh phan mau thi nhét cia tat
ca cic mAu cta khdi ma hoa hién tai va it nhit mot ngudng. Céc tri sb dugc du bao thanh

phan mau thir hai cua tat ca cdc mau trong khoi ma hoéa hién tai thu dugc theo mo hinh
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tinh toan twong ng véi mdi mu trong khdi ma hoa hién tai. Do d6, d6 chinh xac dy bdo
cua thanh phe‘in mau video c6 thé duoc cai thién, va do d6 chi phi ma héa duoc tiét kiém.

Dua trén cac giai phap k¥ thuat dwoc thé hién trén Fig.6, theo phuong thire thyuc
hién c6 thé, trude khi it nhat mét ngudng thu dwgc theo céc tri sb6 dugc tai cAu tric thanh
phin mau thtr nhit cia tit ca cdc miu cla khdi ma hoa hién tai, phuong phéap con c6 thé
gbm céc cong doan sau day.

Céc trj s6 tham chiéu 14n can cta thanh phin mau thi nhat duoc 14y mAu cho khéi
m3 hoa hién tai dé thu duoc cac tri sb tham chiéu 1an c4n thanh phan mau tht nhét cua
khdi ma héa hién tai.

Céc tri s6 tham chiéu lan cén ctia thanh phin mau tht hai dwoc 14y miu cho khéi
ma hoa hién tai dé thu dugc céc tri s6 tham chiéu 1an c4n thanh phan mau thi hai cia khéi
ma héa hién tai.

Céc thanh phén mau thr nhét duoc tai cdu tric va dugce 14y mau cho tAt ca cac mau
ctia khéi ma hoa hién tai @8 thu duge cac tri s6 dwgce tai ciu tric thanh phﬁn mau tht nhét
cta tit ca cac mau cua khéi ma hoa hién tai.

Trong phén dudi day, viéc mo ta s€ duoc thuc hién dbi véi cac so dd so lwge cua
cac miu duoc thé hién trén Fig.2. Lién quan dén video co dang thtac 4:2:0, kich c& cua
thanh phin mau tht nhét khdi ma héa 1a 2Nx2N, kich ¢& ctia thanh phan mau th hai khéi
mé héa twong Gng 14 NxN, cac tri s6 tham chiéu 1an can thanh phin mau tht nhit cia
khdi ma hoa hién tai thu dwoc b%mg viéc gidm tan sd léy mau duge thé hién boi L(n) , va
céc tri s6 tham chiéu 1an can thanh phén mau thit hai ctia khdi ma hoa hién tai thu duogc
bang cach liy miu duoc thé hién bsi C(n), n=1,2,3,..,N, N 1a s6 luogng cac tri s6 tham
chiéu l4n c4n thanh phn mau thir hai; va tri s§ dwoc téi cAu triic thinh phan mau thi nhat
ctia mdi mAu ctia khéi ma hoa hién tai thu dugce bang cach 14y miu dwoc thé hién boi
Rec,[i,7], i va J thé hién c4c toa d6 vi tri cia cAc mAu trong khdi ma héa hién tai, i thé
hién huéng ngang, va ] thé hién huéng doc.

Cén lvu y rang ngudng 1a co s& phén loai cho cac tri s6 tham chiéu 14n c4n thanh
phin mau thtr nhét va céc tri s6 tham chiéu I4n can thanh phan mau thi hai ctia khéi ma
hoéa hién tai, va cling 1a co s& phén loai cho céc tri s6 duogc tai cdu trac thanh phin mau
thr nhit ciia khdi ma héa hién tai. Ngudng 1a tri s6 d3t ma dya vao d6 nhiéu mé hinh tinh
toan dugc thiét 1ap. DO 16n ctia ngudng lién quan dén céc tri s§ duoc tai cdu tric thanh

phan mau thir nhét cta tit ca cac mau ciia khdi ma hoa hién tai. Cu thé 13, ngudng c6 thé
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thu dugc bing cach tinh toan tri sb trung binh cua céc tri s6 duoc tai cu tric thanh phﬁn
méu thi nhét cia tit ci cac mAu cia khéi ma hoa hién tai, va cling c¢6 thé 13 thu duge bing
cach tinh toan tri sb trung binh cua céc tri s dugc tai cdu trac thanh ph?ln mau thit nhét
clla tht ca cac mau cua khdi ma hoa hién tai, va khdng c6 giéi han cu thé nao duoc thuc
hién theo cac phuong an cla sang ché.

Theo céc phuong 4n cua sang ché, truéce hét, tri s trung binh Mean c6 thé dugc
tinh toan theo céc tri sé dugc tai cAu trtic thanh phén mau thi nhat cua tt ca cic miu cua

khdi ma hoa hién tai va cong thic (3):

Mean = M 3)
M

Trong do, Meanthé hién trj sb trung binh cua cic tri sb d6 sang dugc tai cAu tric cua
tt ca cdc mAu ciia khéi ma hoa hién tai, Y Rec,[i, j]thé hién tdng sb cua céc tri 6 do
sang duogc tai cAu tric cua tit ca cac mAu cia khdi ma héa hién tai, va M thé hién sb lugng
14y mAu ctia cée tri sb @0 sang dwoc tai cAu tric cia tt ca cdc mau cta khdi ma héa hién
tai.

Tiép theo, tri s6 trung binh dugc tinh todn Meantryc tiép dwogc st dung 1am ngudng.
Hai md hinh tinh toan c6 thé dugc thiét 14p bang cach st dung ngudng. Tuy nhién, cac
phuong an cla sng ché khong bi gi6i han & viéc thiét 1ap chi hai mo hinh tinh toan. Vi du
nhu, tri s trung binh thu dwgc theo tong ZRGCL[Z', 7] cho céc tri sd duoc tai chu trac
thanh phén mau thir nhit cua tit ca cdc mau cta khdi ma héa hién tai dé thu duoc tri sd
trung binh Mean. Néu hai md hinh tinh toan dugc thiét 1ap, Mean c6 thé truc tiép duoc s
dung lam ngudng. Céc tri s6 tham chiéu 1an c4n thanh phan mau tha nhit cia khdi ma héa
hién tai c6 thé dwoc phan chia thanh hai phan theo ngudng, didu nay bidu thi ring hai mo
hinh tinh toan c¢6 thé dugc thiét 14p sau d6. Néu ba md hinh tinh toan dugc thiét 1ap, (tri s
dwoc tai cAu triic cuc tidu thanh phin mau thi nhit+ Mean+1)>>1 dugc st dyng lam
ngudng thir nhit, va (tri sé duogc tai chu truc cuc dai thanh phin mau thi nhit+ Mean
+1)>>1 dugc st dung lam ngudng thir hai. Céc tri s6 tham chiéu 14n can cta khéi ma héa
hién tai c6 thé dugc phan chia thanh ba phan theo hai tri s6 ngudng, diéu niy biéu thi ring
ba md hinh tinh toan ¢6 thd duoc thiét 14p sau d6. Trong phan dudi ddy, ndi dung mo ta
duoc thyuc hién véi trudng hop ma tri sd trung binh dwgc tinh todn Mean duge sit dung
1am ngudng dé thiét 1ap hai md hinh tinh toan lam vi dy.

Dua trén cic giai phap k¥ thudt dugc thé hién trén Fig.6, theo phuong thirc thuc
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hién c6 thé, cong doan viée tao nhém dugce thue hién theo cac két qua so sanh gifta céc tri
s6 tham chiéu 1an c4n thanh phin mau thir nhit coa khéi ma hoa hién tai va it nhat mot
ngudng dé thu dwogc it nhat hai nhém cia cic tri sd tham chiéu lan c4n thanh phan mau
thtr nhit va cac tri s tham chiéu 14n can thanh phdn mau tht hai c6 thé gdm céc cong
doan sau day.

Néu céc tri sb tham chiéu 14n can thanh phf‘?m mau tht nhit cia khdi ma héa hién
tai khong 16m hon it nhat mot ngudng, nhom th nhét cta cac tri sb tham chiéu 1an can
thanh phan mau tht nhit L(m) va cac tri s6 tham chiéu l4n can thanh phan mau tht hai
C(m) thu dugec.

Néu céc tri sb tham chiéu lan c4n thanh phin mau thu nhét cua khdi ma héa hién
tai 16n hon it nhat mot ngudng, nhém thi hai ciia céc tri s6 tham chiéu 14n c4n thanh phan
mau tht nhat L(k) va céc tri s6 tham chiéu 14n can thanh phan mau thtt hai C(k) thu duoc.

Cén lvu y rang, véi tri sé trung binh duogc tinh todn Mean 13 ngudng, cic tri s6
tham chiéu 1an cén thanh phé‘m mau thtt nhét cia khdi ma hoa hién tai ¢6 thé duoc phan
chia thanh hai phan twong tmg 1a L(m) va L(k). Do @0, c4c trj s6 tham chiéu l4n can thanh
phin mau thi hai cia khdi ma hoéa hién tai ciing c6 thé dugc phén chia thanh hai phan
twong Ung la C(m) va C(k). Vi du nhu, nhu dwge thé hién trén Fig.7, so dd so lugce cho
viéc tao nhém céc tri s tham chiéu 1an cén thanh phén mau thir nhét va céc tri sb tham
chiéu 14n can thanh phan tht hai cta khdi ma héa hién tai dugc d8 xuét boi cac phuong an
cua sang ché duoc thé hién. Cac tri sd tham chiéu lan can thanh ph::in mau th& nhét cia
khdi ma héa hién tai duoc thé hién boi L(n), va céc tri s6 tham chiéu 1an can thanh phan
mau thr hai ctia khdi ma héa hién tai duoc thé hién boi C(n) . Gia su rﬁng ngudng dugc
thé hién boi Threshold , tri sb trung binh Mean cho céc tri s6 duoc tai cAu tric thanh phf‘?m
mau thir nhét cla tit cd cdc mAu cta khdi ma héa hién tai duge str dung 1am ngudng trong
vi du, tie 13, Threshold =Mean. Néu L(n) <Threshold , cac tri sb tham chiéu l4n can thanh
phin mau tht nhét va céc tri 6 tham chiéu 1an c4n thanh phan mau thtt hai cia cc mau
tuong Gng voi L(n) ¢ thd duogc xé4c dinh 1a nhém tht nhit, nhd d6 thu duoc nhém tha
nhét cta cac tri s6 tham chiéu 14n cén thanh phé‘m mau tht nhét L(m) va céc tri s6 tham
chiéu 1an can thanh phan mau tht hai C(m). Néu L(n) > Threshold, cac tri s tham chiéu
1an can thanh phﬁn mau tht nhit va céac tri s§ tham chiéu lan can thanh phz‘?ln mau thw hai
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clia cac mau tuong tng voi L(n) c6 thé duoc x4c dinh 12 nhém thir hai, nhd d6 thu duogc
nhém thi hai ciia céc tri sb tham chiéu 14n can thanh phan mau thi nhét L(k) va céc tri sd
tham chiéu 14n c4n thanh phan mau tha hai C(k) .
C6 thé hiéu réng sau khi nhom tht nhit cta céc tri s6 tham chiéu lan c4n thanh
phin mau thir nhat L(m) va céc tri sé tham chiéu 1an c4n thanh phan mau thit hai C(m)
ciing nhu nhém thér hai ctia céc tri s§ tham chiéu 1an c4n thanh phan mau tht nhat L(k)va
c4c tri s6 tham chiéu 1an c4n thanh phén mau th hai C (k) thu duoc, mdi nhoém cac tri sb
tham chiéu 14n c4n thanh phan mau tha nhit va cac tri sb tham chiéu 14n c4n thanh phan
mau thir hai ¢6 thé duogc str dung 1am tap dit lidu huén luyén doc 1ap. Tic 13, m&i nhém co
thé huin luyén nhom céac thong s6 mo hinh. Do d6, theo phuong thirc thuc hién néu trén,
cu thé 13, cong doan it nhat hai md hinh tinh toan duoc thiét 1ap theo it nhét hai nhém coa
cac tri sb tham chiu 14n c4n thanh phan mau thir nhit va céc tri sb tham chiéu 1an can
thanh phan mau thi hai c6 thé gdbm cac cong doan sau day.
Théng sb tht nhit a1 ctia md hinh tinh to4n thir nhét va thong sd thir hai 1 cia
mb hinh tinh toan thtr nhat dugc tinh toan theo L(m), C(m) va cong thirc (4):
M2 Lm)-Clm) =3 Lm)- 3 Cm)
M-Z(L(m)-L(m))—ZL(m)-ZL(m)

- > C(m)—al-Y  L(m)
M

4)

Théng s6 thir nhit &2 ctia md hinh tinh ton thir hai va thong s6 thi hai 52 cia
mb hinh tinh toan thit hai dugc tinh toan theo L(k), C(k) va cong thiic (5):
KD (Lk)-Ck) - Lk)- D C(k)
o=
K- (L)L) =D L(k)- D L(k)

po- > Ck)—a2-Y L(k)
K

)

M5 hinh tinh toan thi nhit Pred,[i, /] va mé hinh tinh toan thir hai Pred,.[i, /]
duoc thiét 14p theo théng s thi nhit «1 ciia md hinh tinh toan thir nhat va thong s thu
hai 1 cta mo hinh tinh toan th nhét, thong sé thit nhit @2 clia md hinh tinh toan thi

hai va thong s6 tht hai 2 ctia m6 hinh tinh toan thi hai ciing nhu cong thtic (6):

13



43060 14/51

Pred,.[i, j]=alxRec,[i, j1+ B, if Rec,[i, j1<Threshold 6
Pred,.[i, j]1=a2xRec,[i, j]+ p2, if Rec, [i, j1> Threshold )

Trong d6, M thé hién s luong cac tri s6 tham chiu 14n c4n thanh phin mau thi
nhét L(m) hodc céc tri s6 tham chiéu 14n c4n thanh phan mau tha hai trong nhém thir nhét
C(m), K thé hién sb lugng c4c tri s6 tham chiéu 14n c4n thanh phan mau tht nhit (k)
hodc céc tri sb tham chiéu 14n cén thanh ph??m mau thi hai trong nhém thi hai C (k) ,va i
va ] thé hién cac toa do vi tri cua cic mAu trong khdi ma hoa hién tai, i thé hién hudng
ngang va ] thé hién hudéng doc; Threshold thé hién ngudng dit san thu dwgc theo céc tri
sb duogc tai cdu trac thanh phﬁn mau thtr nhat cta tit ca cac miu cta khéi ma hoa hién tai;
Rec,[i, /]thé hién tri s6 duoc tai cAu trac thanh phin mau tha nhét cia mau véi toa dd vi
tri[i, j] trong khéi ma hoa hién tai; va Pred, [i, j] va Pred).[i, /] thé hién céc tri s6 duogc du
bao thanh phan mau tht hai cia mAu véi toa d6 vi tri [i, j]trong khdi ma hoéa hién tai.

C6 thé hiéu rang, do su twong tu gifta tri s6 duoc tai cAu triuc thanh phan mau thi
nhét va tri s6 tham chiéu 1an c4n thanh phin mau tht nhat ctia khdi ma héa hién tai, mdi
mau tham chiéu 14n cin duogc phan bd voi trong s6 (tic 13, hé s6 trong sé) theo mutc do
twong tw dé chinh stra thong sé thi nhat & va thong sd thir hai ,B ctia mo hinh tinh toén,
sao cho mo hinh tinh toan dugc suy dién c¢6 thé chinh x4c hon. Véi hiéu s6 gifta tri sb
tham chiéu l4n can thanh ph?m mau thtr nhit va tri s6 duoc tai cdu tric thanh phﬁn mau
th@ nhat 1am vi du dé mé ta theo cc phuong 4n cia séng ché, hé sb trong sb c6 céc tiéu
chudn thiét ké sau day: tap hop hiéu sb gitta tri s6 tham chiéu lan can thanh phan mau thi
nhét va céc tri s6 dugce tai cdu trac thanh phé‘m mau thit nhat cta tt ca cdc mau cia khdi
ma hoa hién tai duge tinh toan, va tri s6 cuc tiéu thu duoc tur tap hop hiéu s6. Hé s6 trong
sb duoc thiét ké ty 1€ nghich voi tri s6 cuc tiéu. Hiéu sé nho hon biéu thi r%mg su tuong ty
gifta tri s6 tham chiéu 1an c4n thanh phin mau thir nhat va tri s6 duoc tai cdu tric thanh
phin mau thi nhit cua khéi ma hoa hién tai 14 16n hon. Ttc 13, hé sb trong s ciing 16n
hon. Néu khoéng, hé sb trong s 1a nhé hon. Ngoai ra, hé s6 trong sb khong chi c6 thé
duoc tinh toan theo hiéu sb gifra tri s6 tham chiéu 14n cén thanh phén mau th nhit va tri
s6 duoc tai cAu trac thanh phﬁn mau thtt nhit cta khdi ma hoa hién tai, ma con c6 thé
dugce tinh toan theo s6 14n ma tri s6 tham chiéu 14n c4n thanh phén mau tht nhét coa khéi

ma hoéa hién tai xdy ra trong khoi ma hoa hién tai, va thdm chi con c6 thé dugc tinh todn
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theo cac phuong thirc khac cua thanh phin mau tht nhét cua khéi ma hoa hién tai; va
khong c6 gidi han cu thé nao di v6i ndi dung d6 theo cic phurong an clia sang ché. Trong
ph?ln dudi day, hé sb trong s6 dugc mod ta véi hidu sd gitta tri s6 tham chiéu 1an can thanh
phé‘m mau thit nhit va tri s6 duoc tai ciu tric thanh phﬁn mau tht nhat cia khdi ma hoa
hién tai lam vi du.

Dua trén cac giai phap k§ thut duoc thé hién trén Fig.6, theo phuong thirc thuc
hién c6 thé, trude khi it nhat hai mé hinh tinh toan duoc thiét 14p theo it nhét hai nhém
clia céc tri s tham chiéu 14n c4n thanh ph?m mau thir nhat va céc tri s6 tham chiéu 14n can
thanh phin mau thi hai, phuong phép con c6 thé gdm céc cong doan sau day.

Hé s trong sb w(m) cho L(m) va C(m) ctia md hinh tinh toan thi nhit dugc tinh

toan theo L(m), Rec,[i, /] va cong thic (7):

(min(L(m)-Rec; [i,j1))*

w(m)=e 20* ()

Hé s6 trong s6 W(k)cho L(k) va C(k) ctia md hinh tinh ton thir hai dugc tinh toan

theo L(k), Rec,[i, j] va cong thic (8):

(min(L(k)-Recy [1,/])*

w(k)=e 20? (®)

Theo phuong thirc thuc hién néu trén, cu thé 13, cong doan it nhét hai md hinh tinh
toan duoc thiét 1ap theo it nhét hai nhém cta céc tri sb tham chiéu 14n cin thanh phén mau
thir nhit va cac tri sb tham chiéu 1an cin thanh phin mau tht hai c6 thé gdm cac cong
doan sau day.

Thong s6 thit nhdt &1 cia mo hinh tinh toan thir nhit va thong sé thtt hai [1 ciia
mb hinh tinh toén thr nhét dugc tinh toan theo w(m), L(m), C(m) va cong thic (9):

L 2w Y (wm) - L(m)-Cm) = 3 (w(m)- L(m)) - 3 (w(om) - C ()
D w(m)- D (wm)- L(m)- L(m)) =Y (w(m)-L(m))- Y (w(m)- L(m))
Bl= D (w(m)-C(m))—al- D" (w(m)- L(m))
> w(m)

Thong s thir nhit @2 cia mo hinh tinh toan tht hai va théng sb thir hai ﬂ2 cla

)

md hinh tinh toan th& hai dugc tinh toén theo W(k), L(k), C(k) va cong thirc (10):
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_ > w(k)- Y. (wk)- L(k)-C(k)) — Y (w(k)- L(k))- Y (w(k) - C(k))
> w(k)- > (w(k)- L(k)- L(k)) = Y (w(k)- L(k)) - )" (w(k)- L(K))
D w(k)-Ck)—a2- Y (w(k)- L(k))
p2=
> w(k)

Mb hinh tinh toan thtr nhit Pred,.[i, /] va md hinh tinh toén thir hai Pred,.[i, /]

a2
(10)

dugc thiét 1ap theo thong sb thir nhit 1 ciia md hinh tinh toan thir nhat va thong sb thi
hai 31 ctia m6 hinh tinh toan thi nhat, thong sb thi nhat a2 clia mé hinh tinh toén thir
hai va thong s thi hai ,5 2 ctia m6 hinh tinh toan thit hai cling nhu cong thirc (11):
{ Pr edlc[.z', ].'] =alxRec,[i, j.] + A1, i/.’RecL[i,.j? < Threshold (11
Pred,.[i, j]1= a2xRec,[i, j]1+ B2, if Rec,[i, j]1> Threshold

Trong do, i va J thé hién céc toa do vi trf cia cic mAu trong khdi mé hoa hién tai,
i th& hién huéng ngang va J thé hién huéng doc; Threshold thé hién ngudng dit sin thu
duoc theo céc tri sb duoc tai cAu truc thanh phﬁn mau thir nhit cta tat ca cac miu cua
khdi ma hoa hién tai; Rec,[7, j]thé hién tri s6 dwoc tai cu tric thanh phan mau tht nhit
cua mAu véi toa d6 vi trili, j] trong khéi ma hoa hién tai; va Pred, [i, j] va Pred) [i, j]thé
hién céc tri sé dwgc du bao thanh phdn mau thir hai ciia miu véi toa do vi tri [i, j]trong
khéi ma héa hién tai.

Cén luu ¥ rang, theo cac phuong 4n cla sang ché, do su twong tu gitra tri s6 dugc
tai cAu trac thanh phén mau tht nhit va tri s6 tham chiéu lan c4n thanh phén mau thit nhat
ctia khdi ma hoa hién tai, vi du nhu, hé sd trong s dugc tinh toan véi hidu sb gitta tri sb
tham chiéu 1an c4n thanh ph?m mau tht nhét va tri s§ dugc tai cdu trac thanh phﬁn mau
thtt nhit ctia khdi ma hoa hién tai; va sau d6, mdi mau tham chiéu 1an cén duoc dinh trong
s6 theo hé sb trong s6. Bang cach chinh sracrl va S ciing nhu &2 va 2, m6 hinh
tinh todn duoc suy dién cé thé chinh x4c hon, va do d6, tri s& duoc du bao thanh phén
mau thi hai cia khdi ma héa hién tai 13 gin hon véi tri s§ thyc thanh phan mau thir hai
cua khbi ma hoa hién tai. Nhu dwoc thé hién trén Fig.8, so d6 so lwoc thé hién sy so sanh
gitta md hinh tinh toén trong céc giai phap k¥ thuét lién quan va md hinh tinh todn dugc
d& xudt béi cac phuong 4n cia sang ché dwoc thé hién. Trén Fig.8, néu tri s6 tham chiéu
lan can thanh phdn mau tht nhit bi léch nhidu khéi tri s6 dwoc tai cdu triic thanh phin

mau thtr nhat cua khoi ma héa hién tai dugc st dung dé xay dung mo hinh tinh toan, co6
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kha ning 14 tri s duoc du béo thanh phn mau thi hai cta khdi ma héa hién tai bi léch
nhiéu khéi tri sé thuc thanh phin mau thir hai va do 6 do chinh xac du bdo dugc giam.
Vi b va ¢ trén Fig.8 vi du nhu, 1a tri s6 tham chiéu 14n can thanh ph?m mau thir nhét tai
mdi trong sd b va c bi léch tuong dbi khoi tri sb duge tai cdu trac thanh phﬁn mau thi
nhét ciia khéi ma héa hién tai, khi mé hinh tinh toan duoc suy dién theo céc giai phap k§
thuat lién quan, hai diém ciing dwgc st dung dé tinh toan cac thong s6 mé hinh @ va f3
va do d6 md hinh tinh toan duoc suy dién bi léch nhiéu khoi mo hinh tinh todn duoc ky
vong. Tuy nhién, theo cac phuong 4n cta sang ché, mdi mAu tham chiéu 1an can, vi du
nhu, w(a) , W(b) va w(c), duoc dinh trong sé thong qua hé sb trong s6 w(m), sao cho md
hinh tinh toan duoc suy dién 1a thich hop hon cho m6 hinh tinh toan dwoc ky vong va do
d6 tri s& duge du bao thanh phin mau thi hai ciia khéi ma hoa hién tai 12 gan hon véi tri
sb thuc thanh phén mau thit hai ctia khéi ma héa hién tai.

Dua trén cac giai phap k¥ thuat dugc thé hién trén Fig.6, theo phuong thirc thuc
hién c6 thé, cong doan mo hinh tinh toan twong ung voi mdi miu trong khdi ma hoa hién
tai dugc chon tir it nhat hai mo hinh tinh toan theo céc két qua so sanh gira céc tri s6 duoge
tai ciu trac thanh phén mau thtr nhit cta tit ca cdc mAu caa khdi ma hoa hién tai va it
nhit mot ngudng c6 thé gdm cac cong doan sau day.

Viéc tao nhém duoc thue hién theo cac Kkét qua so sanh gitra c4c tri sb dugc tai clu
tric thanh phén mau thir nhit ctia tit ca cac miu cua khdi ma héa hién tai va it nhit mot
ngudng dé thu duoc it nhat hai nhém cua tap hop tri s6 duogc tai cdu trac cac thanh ph?m
mau tht nhét, va mdi quan hé twong tmg giita it nhAt hai nhém cua tap hop tri sé dwgc tai
cu trac céc thanh phin mau thi nhét va it nhit hai md hinh tinh toan.

MO hinh tinh toan twong ung véi mdi mau trong khdi ma hoa hién tai dugc chon tir
it nhat hai md hinh tinh toan theo tap hop tri s6 duoc tai chu truc cac thanh phan mau thi
nhét ma céc tri s duge tai cdu trac thanh phin méau thir nhat cla tit ci cac mau trong khéi
ma hoa hién tai thudc vé& va mbi quan hé twong ting giita it nhit hai nhém cua tap hop tri
sé duoc tai cAu triic cac thanh phan mau thi nhét va it nhat hai mo hinh tinh toén.

Can luu ¥ ring sau khi hai mo6 hinh tinh toén twong tng véi cong thic (6) hodc
cong thue (11) thu duoc, cac tri sé duge tai cdu trac thanh phan mau thi nhit Rec,[i, /]
clia tit ca cdc mAu cua khdi ma hoa hién tai trudc hét duoc so sanh véi ngudng
Threshold . It nhit hai nhém cta tap hop tri s6 dugc téi cdu tric cac thanh phan mau thé

nhét ciing nhu mdi quan hé tuong tmg giita it nhéit hai nhém caa tap hop tri sé duoc tai
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chu tric cac thanh phan mau thir nhit va it nhit hai mé hinh tinh toan c6 thé thu dwgc theo
céc két qua so sanh. Tiép theo, tap hop tri s6 duogc tai cdu truc thanh phin mau tha nhét
ma Rec,[i, /] thuoe vé& dugc xac dinh théng qua tri s6 duge tai cau triic thanh phin mau
thir nhat Rec,[i, j] cia miu véi toa d6 vi tri [i, ]]. Tac 1a, viée ligu Rec,[i, j]<Threshold
hodc Rec,[i, /1> Threshold truéc hét dwgc x4c dinh, va tap hop tri sb duoc téi cAu trac
thanh phan mau thit nhat ma Rec,[i, j] thude vé dugc xac dinh. Khi d6, viéc ligu trj s

duoc du bao thanh phan mau thr hai ctia mAu véi toa d6 vi tri [i, j] dugce tinh toan véi mé
hinh tinh toan th& nhét, hoic duogc tinh todn véi md hinh tinh toan thir hai duge x4c dinh.
Tuc 13, néu Rec,[i, j]1 < Threshold , Rec,[i, j] duge thay thé vao mo hinh tinh toan thi
nhét dé tinh toan tri s& dugc du bao thanh phin mau thir hai ciia mau véi toa d6 vi tri [i, ] ;
va néu Rec,[i, j] > Threshold , Rec,[i, j] duoc thay thé vao md hinh tinh toan thir hai dé
tinh toan tri s6 duoc dw bdo thanh phan mau thi hai cia mau véi toa d6 vi tri[i, J] .

C6 thé hiéu rang, do su tuong ty gitra tri s6 dugc tai cAu trac thanh phén mau thir
nhét va tri sé tham chiéu 14n c4n thanh phin mau thtr nhit cta khdi ma héa hién tai, truée
khi md hinh tinh toan duoc thiét 1ap, tri sb tham chiéu 14n c4n thanh phﬁn mau tht nhét
ctia khéi ma hoa hién tai con c6 thé duwoc sang loc. Can luu ¥ ring céc tidu chuén sang loc
c6 thé duoc sang loc theo hiéu sb gitra tri s6 tham chiéu 14n cén thanh phﬁn mau thit nhét
va tri s& duoc tai cdu tric thanh phén mau tht nhét ctia khdi ma héa hién tai, con c6 thé
duoc sang loc theo s6 1an ma tri s8 tham chiéu 14n can thanh phén mau tht nht caa khéi
maé héa hién tai xay ra trong khdi ma hoa hién tai, va tham chi con cb thé duogc sang loc
theo céc phuong thic khac cta thanh phin mau thi nhét cta khéi ma héa hién tai; va
khong c6 gidi han cu thé nao dbi véi ndi dung d6 theo cdc phuong 4n clia séng ché. Trong
phﬁn dudi day, viéc sang loc dugec md ta vai hidu sb gifra tri s6 tham chiéu lan can thanh
phan mau thir nhit va tri s§ duoc tai cdu trac thanh phan mau tht nhit ctia khbi ma hoa
hién tai lam vi du. _

Dua trén céc giai phép k¥ thuat duoc thé hién trén Fig.6, theo phuong thuc thyuc
hién c6 thé, truée khi it nhat hai md hinh tinh toan dwoc thiét 14p theo it nhat hai nhém
clia céc tri sé tham chiéu 14n can thanh ph?m mau thtt nhét va céc tri s& tham chiéu 14n cin
thanh phin mau thir hai, phuong phép con c6 thé gdm cac cong doan sau day.

Céc tri s0 tham chi€u 1an cén thanh phan mau tht nhat cua khoi ma hoéa hién tai
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duoc xem xét, va viée tinh toan hiéu sb dwoc thuc hién trén bt ky mot tri s6 léy mau nao
trong céc tri s6 tham chiéu 14n cén thanh ph?m mau thi nhét va céc tri s6 duoc tai ciu tric
thanh phan mau thir nhit tuong tng véi tat ca cac miu cia khéi ma hoa hién tai dé thu
duoc tap hop hiéu sé twong Gng vdéi tri s6 14y mau.

Néu trj sd cuc tiéu trong tap hop hiéu s6 16n hon ngudng dit sin, tri s6 iy mAu bi
loai bo tir céc tri s6 tham chiéu 14n can thanh phﬁn mau tht nhét va tr1 s6 léy mau cua vi
tri twong ting bi loai bo tlr cac tri s6 tham chiu 14n can thanh phdn mau thi hai.

Can lvu y réng trrée khi md hinh tinh toan thu duoc, sy tuwong tu gitta tri s6 duoc
tai cAu tric thanh phan mau thir nhét va tri s tham chiéu 1an can thanh phdn mau thir nhat
ctia khéi ma héa hién tai con c6 thé dugc xem xét. Tt 14, tri sé tham chibu 14n c4n thanh
phin mau thir nhét duoc sang loc theo hidu sé gifta tri s6 tham chiu 1an can thanh phin
mau thr nhat va tri sé duoc tai cAu tric thanh phﬁn mau tht nhit. Vi du nhu, ngudng dit
sin 12 tap hop thir nhit. Khi 6, tit ca cic tri s6 tham chiéu l4n c4n thanh phan mau thir
nhét ctia khdi ma hoa hién tai duoc xem xét, va hiéu sb giita bat ky mot tri s6 14y mAu nao
trong cac tri s6 tham chiéu 14n c4n thanh phdn mau tht nhit va mdi tri s§ duoc tai cAu trac
thanh phén mau thtr nhét cua tit ca cac mau caa khdi ma hoa hién tai thu dugc. Néu tri s&
cye tiéu trong s6 cac hidu sd gitra tri s6 14y mau nhét dinh trong céc tri s& tham chiéu 1an
can thanh phan mau thir nhét va tét ca c4c tri s6 dugc tai cdu truc thanh phan mau tht nhit
hién tai 16n hon ngudng dit sin, ndi dung duoc xem xét 13 diém 14n cin cta vi tri twong
{mg ctia tri s6 14y miu 13 diém giao thoa, didu nay c6 thé gy anh hudéng dén d6 chinh x4c
ctia mé hinh tinh toan. Piém 14n can cin duoc loai bé khoéi cdc miu huin luyén ctia md
hinh tinh todn. Tiép d6, cac tri s6 tham chiéu 14n cén thanh phan mau thtr nhét sau khi
diém giao thoa bi loai bo va cac trj sd tham chiéu 14n can thanh phén mau tht hai tuong
trng duoc st dung 1dm cic mau huin luyén ctia mo hinh tinh toan dé thu dugc cac thong
s6 md hinh, va do d6 mé hinh tinh toan dugc suy dién chinh xéc hon.

Trong phuong thirc du b4o MMLM néu trén, ngoai viéc du bao tir thanh phin mau
tht nhit cta khéi ma hoéa hién tai dén thanh phin mau thr hai, viéc dy béo tir thanh phan
mau thtt hai dén thanh phin mau th& ba hogc tir thanh phan mau thir ba dén thanh phén
mau thtt hai con ¢6 thé duge thyc hién. Phwong phap du béo tir thanh phan mau thir ba
dén thanh phan mau th{ hai twong tu véi phwong phép du béo tir thanh phan mau th hai
dén thanh phan mau th ba. Theo cac phuong 4n cia sang ché, viéc du bao tix thanh phin
mau thtr hai dén thanh phin mau tht ba duoc st dung lam vi du cho céc ndi dung mé ta.

Dua trén cac giai phap k¥ thuat dugc thé hién trén Fig.6, theo phuong thirc thuc
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hién c6 thé, phwong phép con c6 thé gdm cac céng doan sau day.

Phén du duoc du béo pred.,li. /1 cia thanh phin mau thir hai cia miu [i, j] trong
kh&i ma hoa hién tai va tri s6 duoc uée tinh thanh ph?m mau thr ba pred.,[i. /1 cia miu
[i,]] thu duoc.

Tri sb thanh phin mau th ba dwoc du béo cia miu [i, ]] duogc tinh toan theo
predg,li, j1, predc,li, j1 va cong thic (12):

. N> (Cb(n)-Cr(n))- Y Cb(n)-Y Cr(n)+A-(=0.5)
oa =
N> (Cb(n)-Cb(n))— Y Chb(n)->_ Ch(n)+ A (12)
Pred;, [i, j1= pred,,[i, j1+ o -resig[i, j]

Trong d6, pred;,li.j1 thé hién tri s6 thanh phdn mau thi ba dwgc dy bio ctia mau
v6i toa d6 vi tri [i, /]trong khéi ma hoéa hién tai, 4* thé hién boi suit, Ch(n) thé hién tri sé
tham chiéu 1an can thanh phén mau tht hai cta khdi m3 héa hién tai, Cr(n) thé hién tri sb
tham chiéu 14n cn thanh phén mau tht ba cta khdi ma hoa hién tai, va 2 bﬁng
2 (Ch(n)-Ch(m)) >>9.

Cén lwu y ring trong phuong thirc du bdo MMLM, viée du bao tir thanh phin mau
thi hai dén thanh phdn mau tht ba dugc 4p dung cho mién dw, va tin higu liy miu tai cau
tric ban dau duoc thay thé. Tri s6 cia A c6 thé duoc st dung dé x4c dinh muc do nao (-
0,5) anh huong dén tri sb dwoc suy dién cua 4*. Vi du nhu, khi tri s6 16n hon cua A duogc
str dung, (-0,5) s€ c6 tac dong 16n. Theo cac phuong 4n clia sdng ché, tri s6 ctia A c6 thé
bing Z(Cb(n)-Cb(n)) >>7, 7 1a tri s6 ¢d dinh dwgc x4c dinh trude (ching han nhu 7, 8
hodc 9); va tri s cia A cling co thé thay d6i dua trén cac nodi dung dac tinh cta khéi ma
hoa hién tai (ching han nhu kich ¢& cua khéi ma héa, cac mau tham chiéu va cac dic tinh
twong ty) va khong c6 gi6i han cu thé nao ddi v6i ndi dung d6 theo cdc phuong 4n cua
sang ché.

Theo phuong phéap du béo thanh phan mau video dugc dé xuat boi cac phuong 4n,
it nhit mot ngudng thu dugc theo céc tri s6 duoc tai cAu trac thanh phén mau thi nhat cia
tAt ca cac mau cua khdi ma hoa hién tai; viée tao nhém dugce thuc hién theo cac két qua so
sénh gifta céc tri s6 tham chiéu 1an can thanh ph?m mau thir nhat cua khdi ma héa hién tai
va it nhit mot ngudng dé thu duoc it nhit hai nhom cua cic tri s6 tham chiéu 1an cn
thanh phan mau thir nhit va céc tri sé tham chiéu 14n can thanh phin mau thi hai; it nhét
hai m6 hinh tinh toan dugc thiét 1ap theo it nhit hai nhém cua céc tri sé tham chibu 1an
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can thanh phan mau ther nhit va céc tri s6 tham chiéu 1an c4n thanh phan mau tht hai; mo
hinh tinh to4n twong tng véi mdi mAu trong khéi ma hoa hién tai duogc chon tir it nhét hai
md hinh tinh toan theo céc két qua so sanh gitra céc trj s& duogc tai cAu tric thanh phan
mau thir nhit cta tit ca cdc mau cta khdi ma hoa hién tai va it nhét mot ngudng; va céc tri
s6 duge dy bdo thanh phan mau tht hai cta tit ca cdc mAu trong khéi ma hoa hién tai thu
duoc theo md hinh tinh toan twong tng véi mbi miu trong khdi ma héa hién tai. Do do6,
dd chinh xac du bao cua thanh phén mau video c6 thé duoc cai thién, va do d6 chi phi ma
héa duge tiét kigm.

Phuong an 2

Dua trén khai niém sang tao gidng nhu cac phwong 4n néu trén, nhw dugc thé hién
trén Fig.9, ciu tao cta thiét bi 90 dé du bao thanh phﬁn mau video dugc dé& xuit boi cac
phuong &n cua séng ché duoc thé hién. Thiét bi 90 d du bao thanh phan mau video c6 thé
gdm: phin thu dwoc thir nhit 901, phan tao nhém 902, phan thiét 1ap 903, phén chon 904
va phén du bao thir nhat 905.

Phan thu duge thtt nhit 901 duoc tao cdu hinh @ thu dugc it nhat mét ngudng theo
cac tri s6 duoc tai cu tric thanh phﬁn mau thit nht cta tit ca cac miu cia khdi ma hoa
hién tai.

Phan tao nhém 902 duoc tao cAu hinh dé thuc hién viée tao nhém theo cac két qua
so sanh gitra cac tri sb tham chiéu 14n c4n thanh phén mau th nhét ctia khdi ma hoa hién
tai va it nhat mot ngudng dé thu duge it nhét hai nhém cua céc tri sé tham chiéu lan can
thanh phin mau thir nhét va cac tri sb tham chiéu lan can thanh phan mau thir hai.

Phén thiét 1ap 903 duogc tao cAu hinh dé thiét 1ap it nhat hai mo hinh tinh toén theo
it nhét hai nhém cua céac tri sb tham chiéu 14n can thanh phén mau tht nhit va céc tri sb
tham chiéu 1an c4n thanh phin mau thi hai.

Phan chon 904 duoc tao cu hinh dé chon md hinh tinh toan twong ung vi moi
mAu trong khdi ma hoa hién tai tir it nhat hai mé hinh tinh toan theo céc két qua so sanh
giita c4c tri s6 dugc tai ciu triic thanh phan mau thir nhit cia tit cd cic mau ctia khdi ma
hoa hién tai va it nhat mot ngudng.

Phan dy bdo thi nhit 905 duoc tao cu hinh dé thu dugc céac tri sé duge du bao
thanh phan mau tht hai cta tit ca cic mau trong khéi ma héa hién tai theo mé hinh tinh
toan tuong ng véi mdi miu trong khdi ma héa hién tai.

Trong cic giai phap néu trén, nhu duoc thé hién trén Fig.10, thiét bi 90 dé du bao

thanh phén mau video con c6 thé gém phén thu duoc thir hai 906 duogc tao ciu hinh dé
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thuc hién cac cong doan sau day.

Céc tri sb tham chiéu 1an can cua thanh phin mau thi nhit duoc 14y mAu cho khdi
ma hoa hién tai dé thu duoc cac tri sé tham chiéu lan c4n thanh phin mau thi nhit cua
khéi ma héa hién tai.

Céc tri sb tham chiéu 14n c4n cta thanh phﬁn mau tha hai duogc léy mau cho khéi
ma hoa hién tai dé thu dugc cac tri s6 tham chiéu 14n c4n thanh phf?m mau tht hai cta khéi
ma3 hoa hién tai.

Céc thanh phan mau tht nhét dwoc tai cdu trac va dugc 14y mau cho tAt ca cac miu
cua khdi ma hoa hién tai dé thu duoc céc tri sb dugc tai cAu trac thanh phén mau tht nhét
clia tit ca cac mAu cta khdi ma hoa hién tai.

Trong céc giai phap néu trén, phin tao nhém 902 duoc tao ciu hinh cu thé dé thuc
hién cac cdng doan sau day.

Néu céc tri sb tham chiéu lan cén thanh phﬁn mau tht nhét cia khdi ma hoa hién
tai khong 16n hon it nhat mot ngudng, nhom thur nhét cua céc tri s6 tham chiéu lan can
thanh phin mau thir nhit L(m) va céc tri s6 tham chiéu 1an can thanh phan mau th hai
C(m) thu duorc.

Néu cac trj sé tham chiéu 1an c4n thanh phdn mau thi nhét cia khdi ma hoa hién
tai 1én hon it nhat mot ngudng, nhém thir hai cta céc tri s6 tham chiéu 14n can thanh phén
mau tht nhat L(k) va cac tri s6 tham chiéu 1an can thanh phdn mau tht hai C(k) thu dugc.

Trong céc giai phap néu trén, phan thiét 14p 903 duoc tao cdu hinh cu thé dé thuc
hién cac cong doan sau day.

Thong s6 thit nht o1 ctia mo hinh tinh toan thit nhit va thong s6 thi hai 1 cua
mb hinh tinh toan th& nhit dugc tinh toan theo L(m), C(m) va cong thirc (4).

Thong sb thit nhit @2 ctia md hinh tinh toén thtr hai va thong sb tht hai 2 cia
md hinh tinh toan th hai dugc tinh toan theo L(k), C(k) va cong thic (5).

Mo hinh tinh toén thtr nhat Pred,.[i, /] vA mo hinh tinh toan thir hai Pred,.[i, j]
dugc thiét 1ap theo théng sé thir nhat <1 cia md hinh tinh toan thi nhit va thong sb thir
hai 1 ctia mo hinh tinh toén tht nhét, thong s6 thit nhit @2 cta mé hinh tinh toan thi
hai va thong s6 thtt hai 2 ctia mo hinh tinh toén thi hai cling nhu cong thic (6).

Trong cac giai phap néu trén, nhu duoc thé hién trén Fig.11, thiét bi 90 dé du béo
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thanh phan mau video con c6 thé gbm phan do trong s6 907 duoc tao céu hinh dé thuc
hién cac cong doan sau day.

Hé s trong s6 w(m) cho L(m) va C(m) ctia mo hinh tinh toan thir nhét dwoc tinh
toan theo L(m), Rec,[i, j] va cong thie (7).

Hé s6 trong s6 w(k) cho L(k) va C(k) ctia md hinh tinh toén thr hai dwoc tinh
toan theo L(k), Rec,[i, j] va cong thuc (8).

Trong c4c giai phap néu trén, phan thiét 1ap 903 duoc tao c4u hinh cu thé dé thuc
hién cac cong doan sau day.

Thong s6 thi nhit o1 cta md hinh tinh toan thir nhét va thong sd tht hai 1 cia
md hinh tinh toan thir nhit dwoc tinh toan theo w(m), L(m), C(m) va cong thic (9).

Thong s thr nhit &2 ctia md hinh tinh toan thit hai va thong s6 thr hai ,32 cua
mb hinh tinh toan thir hai dugc tinh toan theo w(k), L(k), C(k) va cong thice (10).

Mo hinh tinh toan thir nhat Pred,[i,j] vd mo6 hinh tinh toan thtt hai Pred, [i, j]
duoc thiét 14p theo théng s thi nhat a1 ciia mo6 hinh tinh toan thi nhét va thong sd thi
hai 1 cia md hinh tinh toén tht nhét, thong sb thir nhit &2 cia mé hinh tinh toan thi
hai va thong s th hai ﬂz ctia mo hinh tinh todn th hai cling nhu cong thue (11).

Trong cac giai phap néu trén, phén chon 904 duogc tao cu hinh cu thé dé thuc hién
cac cong doan sau day.

Viéc tao nhom duoc thuc hién theo cac két qua so sanh gitta cac tri s6 duoc tai cAu
trac thanh phin mau thtr nhét cta tit ca cdc miu ciia khdi ma hoa hién tai va it nhat mot
ngudng dé thu duogc it nhét hai nhém cua tap hop tri s6 duogc téi cdu trc céc thanh phan
mau thtr nhit, va mdi quan hé tuong tmg giita it nhat hai nhém cua tap hop tri sd duoc tai
cAu tric cac thanh phin mau tht nhét va it nhat hai mé hinh tinh toan.

M0 hinh tinh todn twong tng véi mdi miu trong khdi ma héa hién tai duoc chon tir
it nhét hai md hinh tinh to4n theo tap hop tri sb dwoc tai cu triic cac thanh phin mau thi
nhit ma céc tri s6 duoc tai ciu triic thanh phan mau thi nhit cua tit ca cac miu trong khdi
ma hoa hién tai thudc v& va mdi quan hé twong Gmg giita it nhat hai nhém cia tap hop tri
s6 duoc tai cAu triic cac thanh phan mau thi nhét v it nhat hai mo hinh tinh toan.

Trong céc giai phap néu trén, nhu dugc thé hién trén Fig.12, thiét bi 90 dé du bao
thanh phin mau video con c6 thé gdm phan loai bo 908 duoc tao cau hinh dé thyc hién
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cac cong doan sau day.

Céc tri sb tham chiéu 1an can thanh phén mau thit nhat caa khdi ma hoa hién tai
duoc xem xét, va viéc tinh toan hiéu sb duge thuc hién trén bt ky mot tri sb léy mau nao
trong c4c tri s6 tham chiéu 1an c4n thanh phan mau the nhét va cac tri s§ duoc téi clu trac
thanh phan mau tht nhat clia tit cd cdc mau ctia khdi ma héa hién tai dé thu dugc tap hop
hiéu s6 twong tmg véi tri s6 14y mau.

Néu trj s cuc tiéu trong tap hop hiéu s6 16n hon ngudng dit san, tri s6 14y mAu bi
loai bo tir cac tri s6 tham chiéu 1an c4n thanh phén mau tht nhét va tri sb léy mau cia vi
tri trong mg bi loai bo tir cac trj s6 tham chiéu 1an c4n thanh phin mau thi hai.

Trong cac giai phap néu trén, nhu dugc thé hién trén Fig.13, thiét bi 90 dé du bao
thanh phin mau video con c6 thé gdbm phin du bao thir hai 909 duoc tao cdu hinh dé thuc
hién c4c cong doan sau day.

Phin du dugc du bio preds,li. /1 ciia thinh phan mau tht hai ctia mauli, j] trong
khdi ma héa hién tai va tri s duoc uée tinh thanh phén mau thi ba pred.,[i. /1 clia mau

[i,]] thu duoc.

Tri s6 thanh phin mau thir ba dugc du béo cta miu [i,j] dugc tinh toan theo
prede,li, j1, predc,[i,j1 va cong thic (12).

C6 thé hiéu ring, theo cic phwong an, “phin” c¢6 thé 13 mot phan ciia mach, mot
phén cua bd xir Iy, mdt phan cta chuong trinh hodc phian mém va ddi twong twong tu, tat
nhién 13, cling c6 thé 12 bd phan va con c6 thé 13 modun va ciing c6 thé khong phai 1a
modun.

Ngoai ra, mdi thanh phéan theo cic phwong 4n c6 thé duogc tich hop vao bd phan xir
1y, mdi bo phan cling c6 thé ton tai doc 13p, va hai hodc nhiéu hon hai bd phan cling c6 thé
dugc tich hop vao mdot bd phan. B phan duge tich hop c6 thé duge thuc hién duéi dang
phan cimg va cling ¢6 thé duoc thuc hién duéi dang modun chirc ning phin mém.

Khi dugc thyc hién dudi dang modun chirc nang phﬁn mém va duogc bao hoic
duogc st dung khong phai 13 san pham doc 1ap, bd phén duoc tich hop c6 thé dugc luu trit
trong phuong tién luu trit doc dwoc bing mdy tinh. Dya trén cach hiéu nhu véy, cac giai
phap k¥ thuat ctia phuong 4n vé co ban hodc cac phan déng gép cho giai phap k§ thuat
thong thuong hodc tat ca hosic mot phan cua giai phap k¥ thuat c6 thé duoc thé hién duéi
dang san phim phan mém, va san pham phan mém may tinh dugc luu trit trong phuong

tién huu trit, gdm nhiéu 1énh dwoc tao cdu hinh dé cho phép thiét bi may tinh (c6 thd 1a
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mdy tinh c4 nhan, may chu, thiét bi mang hozc thiét bi twong tu) hodc bd xt 1y dé thuc
hién tit ca hodc mot phan cua cic budc cla phuong phap theo phuong an. Phuong tién
Iuu trit gdm: cic phuwong tién khac nhau c6 kha ning luu trit cAc mi chuong trinh ching
han nhu dia U, dia ciing di déng, bd nhé chi doc (Read Only Memory - ROM), bd nhé
truy c4p ngau nhién (Random Access Memory - RAM), dia tir hodc dia quang.

Do d6, cic phuong 4n d& xuit phuong tién luu trir may tinh, phwong tién nay luu
trit cac chwong trinh dé du bao thanh phin mau video. Cac chuong trinh d& dy bao thanh
phan mau video dugc thyc hién boi it nhit mot bo xir Iy dé thyc hién cac cong doan
phuong phéap cua phuong an 1.

Dua trén cdu tao cua thiét bi 90 dé du bao thanh phén mau video va phuong tién
lwu trit may tinh, nhu duoc thé hién trén Fig.14, két ciu phan cing cu thé cua thiét bi 90
dé duy bao thanh phin mau video dwoc dé xuit theo cac phuwong 4n cua sang ché duoc thé
hién, va c6 thé gdm giao dién mang 1401, bd nhé 1402 va bo xtr Iy 1403. Mdi thanh phan
duoc ghép ndi véi nhau thong qua hé théng buyt 1404. C6 thé hiéu ring hé théng buyt
1404 dugc tao cau hinh dé thyc hién viée truyén thong két ndi gitta cac thanh phin nay.
Hé thdng buyt 1404 gém buyt di liéu va con gdm buyt phan phdi dién 4p, buyt didu khién
va buyt tin hidu trang thai. Tuy nhién, d&é mé ta rd rang, cac buyt khac nhau trén Fig.14
duogc danh diu 14 hé théng buyt 1404. Giao dién mang 1401 duogc tao cAu hinh dé nhan va
giri tin hiéu trong qua trinh nhén va giri thong tin v6i mot phan tr mang bén ngoai khac.

B6 nhd 1402 duoc tao cAu hinh dé lwu trit cac chuong trinh may tinh c6 kha nang
chay trong bd xur ly 1403.

Bo xtr Iy 1403 duoc tao cdu hinh dé chay cac chwong trinh may tinh dé thuc hién
cac cong doan sau day.

ft nhat mot ngudng thu dugc theo cac tri s6 duogc tai cAu trac thanh phﬁn mau thir
nhit cta tit ca cdc mau cia khdi ma hoa hién tai.

Viéc tao nhém duoc thyc hién theo cac két qua so sanh gitra cac tri s6 tham chiéu
lan can thanh phén mau thir nhat cia khdi ma hoa hién tai va it nhat mot ngudng dé thu
duogc it nhét hai nhém cta cac tri s6 tham chiéu 1an can thanh phén mau thi nhit va cac tri
s6 tham chiéu l4n cén thanh phan mau thir hai.

ft nhét hai mé hinh tinh todn duoc thiét lap theo it nhit hai nhém cua cic tri sb
tham chiéu 14n can thanh phan mau thi nhit va céc trj s§ tham chiéu 1an can thanh phén
mau thi hai.

MO hinh tinh toan twong tmg v6i mdi mau trong khoi mé héa hién tai duoc chon tir
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it nhat hai mo hinh tinh toan theo céc két qua so sanh gifta cac tri $6 duoc tai cAu trac
thanh ph?m mau thit nhat cua tit cd cic mAu cia khdi m3 hoa hién tai va it nhit mot
ngudng.

Céc tri s6 duoc du bao thanh phﬁn mau thi hai cua tit ca cac miu trong khéi ma
héa hién tai thu dugc theo mo hinh tinh toan twong Ung v6i mdi mau trong khdi ma hoa
hién tai.

C6 thé hidu ring bd nhé 1402 theo phuong 4n cta sang ché c6 thé 1a bd nhé kha
bién hodc bo nhd bat kha bién, hodc c6 thé gdm ca bd nhé kha bién va bd nhd bit kha
bién. B nhd bt kha bién c6 thé 1a ROM, ROM l4p trinh duogc (Programmable ROM -
PROM), PROM x6a duogc (Erasable PROM - EPROM), EPROM bang dién (Electrically
EPROM - EEPROM) hoic bo nhé cyc nhanh. B nh¢ kha bién ¢ thé 1a RAM, va duge
st dung lam b dém tdc d6 cao bén ngoai. Noi dung dugc mo ta dé 1am vi du ma khong
nham gidi han 1a cdc RAM ¢ cac dang khic nhau c6 thé duoc chon, chéng han nhu RAM
tinh (Static RAM - SRAM), RAM dong (Dynamic RAM - DRAM), DRAM d6ng bo
(Synchronous DRAM - SDRAM), SDRAM tbc d6 dir liéu gdp d6i (Double Data Rate
SDRAM - DDRSDRAM), SDRAM néng cao (Enhanced SDRAM - ESDRAM), DRAM
lién két ddng bd (Synchlink DRAM - SLDRAM) va RAM rambus trye tiép (Direct Ram-
bus RAM - DRRAM). Cén luu ¥ ring bd nhé 1402 va hé thdng va phuong phap dwoc md
ta trong ban mo ta nay nhim gbém, nhung khong bi giéi han &, cic bd nhé thude cac loai
nay va bt ky loai thich hop nao khac.

B6 xtt Iy 1403 ¢6 thé 13 chip mach tich hop, va c¢6 kha ning xtt ly tin hiéu. Trong
qué trinh thyc hién, mdi budc ctia phuong phép c6 thé duoc hoan thanh boi mach 16gic
tich hop cua phan ctng trong b xir 1y 1403 hodc 1énh du6i dang phin mém. B xtu ly
1403 c6 thé 1a b6 xir Iy van ning, bd xir Iy tin hidu k§ thuat sd (Digital Signal Processor -
DSP), mach tich hop chuyén dung (Application Specific Integrated Circuit - ASIC), mang
cdng lap trinh duoc dang trudng (Field Programmable Gate Array - FPGA) hodc mot thiét
bi 16gic l4p trinh dwoc (Programmable Logic Device - PLD) khac, cong roi rac hoic thiét
bi 16gic tranzito va bo phan phan cung riéng biét. Mdi phwong phap, budc va so dd khéi
16gic duge boc 16 theo cac phuong an cia sang ché c6 thé duge thuc hién hoic dugce thi
hanh. B6 xtr Iy van ning c6 thé 1a bd vi xir Iy hodc bo xtt Iy cling c6 thé 13 bat ky bo xir Iy
thong thudng nao va bo phan twong tu. Cac budce clia phuong phap duge boc 10 két hop
v6i cac phuong an cua sang ché c6 thé dugc thé hién truc tiép dé dugc thuc hién va hoan

thanh boi b xir Iy giai ma phﬁn ctmg hoic duoc thuc hién va hoan thanh béi sy két hop

26



43060 27/51

ctia cac moédun phan cing va phan mém trong b xir ly giai ma. Modun phin mém c6 thé
duogc bd tri trong phuong tién luu trit hoan thién trong linh vuc nay chfmg han nhu RAM,
bd nhé cuc nhanh, ROM, PROM hoic EEPROM va thanh ghi. Phuong tién luu trit dugc
b tri trong bd nhé 1402. Bo xir Iy 1403 doc thong tin trong bd nhé 1402 va hoan thanh
céc cong doan phuong phap két hop véi phan cling.

C6 thé hiéu rang cic phwong 4n niay dwoc md ta trong ban md ta ndy c6 thé duge
thuc hién boi phan ctng, phdn mém, phin sun, phin trung gian, vi ma hodc su két hop
ctia chung. Trong trudng hop thuc hién bang phin cing, bd phan xir Iy ¢6 thé duoc thuc
hién trong mét hodc nhidu ASIC, DSP, thiét bi DSP (DSP Device - DSPD), PLD, FPGA,
bd xtt Iy van ning, bo didu khién, bo vi didu khién, bd vi xir 1y, cdc bd phan dién tir khic
duoc tao cAu hinh dé thuc hién cac chirc ning trong ng dung hoic nhitng su két hop cua
chiing.

Trong trudong hop thuc hién bang phin mém, cong nghé ctia sang ché c6 thé dwoc
thyuc hién thong qua cac modun (vi du nhu, cac quy trinh va céac chirc ndng) thuc hién céc
chirc ning trong ban mé ta nay. Ma phin mém c6 thé duoc luu trit trong bd nhé va duoc
thuc hién bdi bd xtt Iy. B6 nhé ¢o thé duoc thuc hién trong bd xr ly hodc bén ngoai bd xir
ly.

Theo tuy chon, theo mdt phwong an khac, bo xir ly 1403 con dugce tao cAu hinh dé
chay chwong trinh méy tinh dé thuc hién cac cong doan cta phuong phap du bao thanh
phin mau video trong Phuong 4n 1.

Cén lwu v ring cac thut ngir "gdm", "chtra" hodc bit ky bién thé nao khac cua
chiing nhim bao ham ndi dung khong loai trir, sao cho quy trinh, phwong phap, vt phdm
hodc thiét bi gdbm mot loat cic phan tir khéng chi gdm cac phéan tir d6, ma con gom céc
phan tir khong duoc liét ké 13, hodc gdm céc phan tir von cé dbi v6i quy trinh, phwong
phap, vat phdm hodc thiét bi d6. Trong diéu kién khong gidi han thém, ndi dung khong bi
loai tri 12 cdc phan tir dong nhét bd sung ciing ton tai trong quy trinh, phwong phép, vét
pham hozc thiét bj gdm céc phan tir dugc x4c dinh béi cau "gdm ...".

Céc s thr ty ctia cac phwong 4n cua sang ché chi ding dé mé ta va khong lip lai
sy uu tién cla cac phuong an.

Bing céc ndi dung md ta néu trén vé cac phuwong thirc thyuce hién, ngudi 6 hiéu biét
trung binh trong linh vuc k¥ thuét c6 thé hiéu rd ring cac phuong phap theo céc phuong
an c6 thé dugc thue hién boi phin mém cing véi nén phan cting da ning can thiét, va tt

nhién 13 cling ¢6 thé duge thuc hién boi phan ctng, nhung theo phan 16n cac didu kién,
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viéc thyc hién béi phan mém cing v6i nén phin cing da ning cin thiét 13 phuong thic
thuc hién tdt hon. Dya trén cach hiéu nhu vay, cac gidi phap k¥ thuat ctia sang ché vé co
béan hodc cac phan déng gép cho giai phap k§ thuat thong thudng c6 thé dugc thé hién
dué6i dang san phdm phin mém, va san phidm phin mém may tinh duoc luu trir trong
phwong tién luu trit (ching han nhu ROM/RAM, dia tir va dia quang), gdm nhiu 1énh
duoc tao cAu hinh dé cho phép dau cubi (co thé 1a dién thoai di dong, mdy tinh, may chu,
may didu hoa khong khi, thiét bj mang hoic thiét bi twong tw) dé thuc hién phuwong phép
trong mdi phwong 4n cia sang ché.

Céc phuong 4n cta sang ché duoc mo ta trén day két hop véi cac hinh v& kém theo.
Tuy nhién, sing ché khong bi giéi han & cac phuwong thire thyc hién cu thé néu trén. Céc
phuong thirc thyc hién cu thé néu trén chi mang tinh so lwgc ma khong nhim muc dich
giéi han. Nguoi c6 hiéu biét trung binh trong linh vuc k§ thuit con c6 thé tao ra nhiéu
dang ma khéng nim ngoai nguyén Iy cua sang ché va pham vi dugc bao hd bdi yéu cu
béo ho theo nguyén 1y cia sang ché, tit ca cac ndi dung nay lién quan dén pham vi bao ho

cua sang cheé.

Kha néng ing dung trong cong nghiép

Theo cac phwong 4n cia sang ché, it nhat mot ngudng thu dwogc theo cac tri sb
duoc tai cAu trac thanh ph?ln mau th& nhit cta tit ca cdc miu cta khdi ma hoa hién tai;
viéc tao nhém duogc thuc hién theo cac két qué so sanh gifta cac tri s6 tham chiéu 14n can
thanh ph?m mau tht nhit cta khdi ma héa hién tai va it nhat mot ngudng dé thu dugc it
nhét hai nhém ctia céc tri s6 tham chiéu 14n cén thanh phin mau thir nhét va cic tri sb
tham chiéu 14n can thanh phdn mau thi hai; it nhit hai m6 hinh tinh toan duoc thiét 1ap
theo it nhit hai nhém cia cac tri sé tham chiéu l4n can thanh phﬁn mau tht nhit va céc tri
s6 tham chiéu 14n c4n thanh phdn mau th hai; mé hinh tinh to4n twong tng v6i mdi miu
trong khéi ma hoa hién tai dugc chon tir it nhit hai mé hinh tinh toan theo cac két qué so
sanh gifta c4c tri s dugc tai ciu triac thanh phdn mau tht nhit cia tit ca cdc miu cua khéi
m3 hoa hién tai va it nhit mot ngudng; va cac tri s6 duoc du bao thanh phé‘m mau th{ hai
clia tit ca cac méu trong khéi ma héa hién tai thu dwoc theo mé hinh tinh toén tuong Gng
v6i mdi mau trong khbi ma hoéa hién tai. Do d6, d6 chinh x4c du bdo cta thanh phz‘in mau

video c6 thé dugc cai thién, va do d6 chi phi ma hoa duoc tiét kiém.
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YEU CAUBAO HO

1. Phuong phap du bao thanh phin mau video, c6 thé tng dung cho bd ma héa, bao gdm
cac budc:
xac dinh it nhat hai nhém bao gdm nhém thir nhat va nhém thit hai, trong d6 mbi
trong s6 cac nhém thix nhit va tha hai bao gdm céc tri s6 tham chiéu 14n c4n thanh phin
mau thir nhat va cac tri s6 tham chiéu 14n can thanh phén mau tht hai cua khéi ma hoa
hién tai;
xé4c dinh hé sb trong s6 cho cdc nhoém thir nhét va thi hai;
thiét 1ap it nhat hai mo hinh tinh toan theo it nhit hai nhém cta céc tri s6 tham
chiéu 14n can thanh phan mau tht nhét va cac trj sb tham chiéu 14n can thanh phan mau
thi hai, trong d6 mdi trong s it nhat hai nhém c¢6 mot md hinh trong s6 it nhét hai mo
hinh tinh to4n, trong d6 it nhét hai mo hinh tinh toan niam trong cling md hinh du bdo noi
khung v&i céc tham sé mo hinh khéc nhau, va trong d6 céc tham s6 mo hinh khac nhau
dugc x4c dinh dya trén hé sb trong sb ctia cadc nhom thir nhit va thir hai, theo cach twong
imng;
chon mé hinh tinh toan tuong tmg v6i khbi ma héa hién tai tir it nhéit hai mé hinh
tinh toan;
thu duoc, theo mo hinh tinh toan twong Gng voi khdi ma hoa hién tai, tri sb6 duogc
du bao thanh phén mau thit hai cta it nhit mot mau trong khdi m3 hoa hién tai; va
ma héa tri s& duoc du bao tht hai dé thu duoc dong bit trong bd ma hoa;
trong d6 thiét 14p it nhat hai mo hinh tinh toén theo it nhit hai nhém cua cac tri s6
tham chiéu 14n can thanh phén mau tht nhit va cac tri s6 tham chiéu 1an cén thanh phén
mau th hai bao gom:
dap lai nhom thtr nhét cua céc tri s§ tham chiéu 1an cén thanh phin mau tht
nhit 12 L(m), nhém thir nhat cta céc tri s6 tham chiéu 1an cn thanh
phan mau thi hai 12 C(m), va hé s6 trong s6 cho nhém thir nhét ciia cac
tri s6 tham chiéu 1an can thanh phén mau tht nhét va céc tri sd tham
chiéu 1an can thanh phin mau thir hai 12 w(m), tinh toan thong sb thir
nhit al va thong s thir hai A cia md hinh tinh toan thir nhit theo
w(m), L(m), C(m) va phuong trinh (1):
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Zw(m) Z(W(m) L(m)-C(m)) - Z(W(m) L(m))- > (w(m)-C(m))
zw(m) D" (w(m)- L(m)- L(m)) =Y _ (w(m)- L(m))- Z(W(m) L(m))
B Z(W(m) -C(m))—al- Z(W(m) - L(m))
pl=
2. w(m) (1); va

d4p lai nhom thir hai cta céc tri s6 tham chiéu 14n c4n thanh phin mau thi
nhét 14 L(k), nhoém thi hai ctia céc tri sb tham chiéu 14n can thanh phan
mau thi hai 13 C(k), va hé sb trong sé cho nhém thir hai ctia cac tri s6
tham chiéu 14n can thanh phin mau thi nhit va céc tri s6 tham chiéu
1an c4n thanh phdn mau th hai 13 w(k), tinh toan thong sé thir nhét a2
va thong s6 thir hai f2 ctia md hinh tinh toan thir hai theo w(k), L(k),
C(k) va phuong trinh (2):
_ 2 we) Y (wlk) - LK) - C(k) = D (wik) - L(k)) - D (w(k) -C(k)

D w(k)- Y (w(k)- L(k)- L(k)) = " (w(k)- L(k))- Y (w(k)- L(k))

Z(W(k) C(k))—a2- Y (w(k)-L(k)) @)

| > w(k)

2. Phuong phap theo diém 1, trudce khi xac dinh it nhat hai nhém cua cic tri s6 tham chiéu
lan c4n thanh phin mau tht nhét va céc tri s6 tham chiéu 1an c4n thanh phn mau tht hai
ctia khbi ma hoa hién tai, con bao gdm:

ldy mAu céc tri s§ tham chiéu 14n can cta thanh phdn mau thir nhit cho khéi ma
hoa hién tai dé thu duoc céc tri s6 tham chiéu lan can thanh phén mau thi nhit cua khéi
ma hoa hién tai; va

léy mau céc tri s6 tham chiéu 14n cén cta thanh phén mau thtt hai cho khdi ma héa
hién tai dé thu dwgc cac tri sé tham chiéu 14n cén thanh phén mau thir hai cia khdi ma hoa

hién tai.

3. Phuong phép theo diém 2, trong d6 cac cong doan 14y mAu it nhit bao gdm giam tin sb

lay mau.

4. Phuong phap theo diém 2, x4c dinh it nhat hai nhém cia cac tri s6 tham chiéu lan can
thanh phan mau thi nhét va cac tri s§ tham chiéu 1an c4n thanh phan mau thi hai cia khéi
ma hoa hién tai bao gom:

thu dugc nhém thir nhét cta céc tri s6 tham chiéu l4n cn thanh phin mau thi nhét
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va céc tri s6 tham chiéu 14n can thanh phﬁn mau thir hai tir cdc tri s§ tham chiéu 1an can
thanh phan mau thtr nhét ciia khéi ma hoa hién tai va céc tri s6 tham chiéu 14n can thanh
phﬁn mau thir hai cia khdi ma hoa hién tai; va

thu duoc nhém thir hai cta céc tri s6 tham chiéu 14n can thanh phé‘m mau tht nht
va cac tri sb tham chiéu 1an cin thanh phﬁn mau thir hai t& céc tri s tham chiéu 1an can
thanh ph?m mau thtr nhat ctia khdi ma hoa hién tai va cdc tri s6 tham chiéu 1an can thanh

phan mau tht hai ctia khoi mé héa hién tai.

5. Phuong phép theo diém 4, trong d6 viéc thiét 14p it nhat hai mo hinh tinh toan theo it
nhét hai nhém ctia céc tri s& tham chiéu 1an cén thanh phin mau thi nhét va céac tri sb
tham chiéu 1an c4n thanh phan mau tht hai bao gom:

tinh toan thong sé thir nhat va thong s thir hai ctia md hinh tinh toan thir nhét theo
nhém thir nhit cia cac tri s6 tham chiéu 1an can thanh phﬁn mau thit nhét va cac tri sb
tham chiéu 14n c4n thanh phan mau thi hai;

tinh toan thong s6 thir nhit va thong s thir hai ciia m6 hinh tinh toan th hai theo
nhém thit hai cta cac tri s6 tham chiéu 14n can thanh phén mau thtr nhat va céc tri sb tham
chiéu 1an can thanh phén mau thir hai; va

xéc dinh mo hinh tinh toan thtt nhét theo thong sb thir nhit va théng sb thit hai cua
mo hinh tinh toan th nhét va xac dinh md hinh tinh toan thir hai theo thong s6 thir nhét

va thong sb thit hai ctia md hinh tinh toan thir hai.

6. Phuong phap theo diém 2, trong d6 cac tri sé tham chiéu 1an cén thanh phan mau tha
nhét ctia khdi ma hoa hién tai bao gdm it nhit mot trong sé céc tri s sau day: céc tri sb
tham chiéu 14n c4n thanh phin mau thir nhit & mit tréi cia khdi ma héa hién tai hodc céc
tri s& tham chiéu 1an cén thanh phﬁn mau thit nhat & mit trén cla khdi ma hoa hién tai, va
c4c tri s6 tham chiéu 14n c4n thanh phén mau thtt hai ctia khéi ma hoa hién tai bao
gdm it nhat mét trong sé céc tri sb sau day: cac tri sb tham chiéu lan cén thanh phén mau
tht hai & mat trai cua khéi ma hoa hién tai hodc cac tri s6 tham chiéu 1an can thanh phén

mau tht hai & mit trén ctia kh6i ma hoa hién tai.

7. Phuong phép theo diém 6, trong d6 viéc x4c dinh it nhat hai nhém ctia cdc tri sb tham
chiéu 1an can thanh phdn mau thi nhat va céc trj s§ tham chiéu 1an c4n thanh phan mau

thir hai ctia khoi ma hoa hién tai bao gébm it nhat hai trong s cac budc sau:
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x4c dinh, tir c4c tri s6 tham chiéu 1an c4n thanh phdn mau thi nhit ctia khdi ma héa
hién tai va céc tri s6 tham chiéu 1an can thanh ph?m mau thtt hai ctia khdi ma hoa hién tai,
céc tri s6 tham chiéu 1an can thanh phﬂ?m mau thit nhit & mit trai cia khéi ma hoa hién tai
va céc tri sb tham chiéu 14n can thanh phén mau tht hai & mat trai cia khdi ma héa hién
tai 1a nhom thur nhét cua cac tri s6 tham chiéu 14an cén thanh phén mau thir nht va céc tri
s6 tham chiéu 14n can thanh phé‘m mau thir hai;

x4c dinh, t cac tri s6 tham chiéu 14n can thanh ph?ln mau tht nhit cia khdi ma hoa
hién tai va céc tri s6 tham chiéu 1an can thanh ph?m mau thtt hai ctia khdi ma héa hién tai,
céc tri sb tham chiéu 14n c4n thanh phan mau thi nhét & mit trén cua khdi ma hoa hién tai
va céc tri s6 tham chiéu 14n c4n thanh phin mau thir hai & mit trén cla khdi ma hoa hién
tai 1a nhom thi hai cua céc tri s6 tham chiéu 14n c4n thanh phan mau tht nhét va céc trj sb
tham chiéu 14n c4n thanh phan mau thi hai; va

xéc dinh, t céc tri s6 tham chiéu 14n can thanh phin mau thir nhét cta khdi ma héa
hién tai va céc tri s6 tham chiéu 1an c4n thanh phﬁn mau thit hai ctia khdi m4 héa hién tai,
cac tri s6 tham chiéu 14n can thanh phﬁn mau tht nhit & mat trai va mit trén cla khdi ma
héa hién tai va cac tri s6 tham chiéu 1an can thanh phﬁn mau th hai & mat trai va mét trén
cua khbi ma héa hién tai 1a nhém thi ba cua céc tri s6 tham chiéu 14n can thanh phén mau

thir nhit va céc tri s6 tham chiéu 1an can thanh phan mau thi hai.

8. Phuong phap theo diém 7, trong d6 truée khi thiét 14p it nhat hai md hinh tinh toén,
phuong phép con bao gdm it nht hai trong s§ cac buéc sau:

tinh toan théng s6 thir nhat va thong sd thir hai ctia mo hinh tinh toan thir nhét theo
nhém tht nhit cua cac tri s6 tham chiéu 1an can thanh phﬁn mau th nhit va céc tri sb
tham chiéu l4n c4n thanh phan mau thi hai;

tinh toan thong sé thir nhit va thong s thir hai ctia m6 hinh tinh toan thit hai theo
nhém thit hai cia céc tri s6 tham chiéu 14n c4n thanh phin mau thir nhat va c4c tri s tham
chiéu 14n cén thanh phén mau th hai; va

tinh toan thong sb thir nhit va thong s thi hai cia md hinh tinh toén thtt ba theo
nhém thit ba ctia céc tri s6 tham chiéu 14n can thanh phén mau tht nhét va cac tri s6 tham
chiéu 1an c4n thanh phﬁn mau thir hai; va

trong d6 thiét 14p it nhat hai mo hinh tinh to4n bao gom:

thiét 1ap it nhat mot trong sé md hinh tinh toan thi nhat, mo hinh tinh toan thir hai
hodic mé hinh tinh to4n thir ba theo it nhit mot trong sb thong s thir nhét va thong sb thir

32



43060 33/51

hai ctia mé hinh tinh to4n thi nhét, théng sb thtr nhit va théng s6 thir hai ctia mé hinh tinh

toan thi hai, hogc thong sb thir nhét va thong s thi hai ctia m6 hinh tinh toén thit ba.

9. Phwong phap theo diém 1, trong d6 viéc chon mo hinh tinh toan twong Gng véi khéi ma
hoéa hién tai tir it nht hai mé hinh tinh todn bao gdm:

tinh toan, theo tri s& dugc tai clu tric thanh phﬁn mau thi nhat cta it nhit mot mau
trong khéi ma hoa hién tai va it nhit hai mé hinh tinh toan, mdi trong sb cac tri sd tinh
theo phi tén bién dang-téc d6, twong ting v6i md hinh twong Gmg trong s6 it nhat hai mé
hinh tinh toén, cia khdi ma hoa hién tai; va

chon, theo it nhét hai tri sd tinh theo phi tdn bién dang-téc do duoc tinh toan, mo

hinh tinh toan twong tmg v&i khéi ma héa hién tai.

10. Phuong phép theo didm 1, truée khi thiét 14p it nhit hai mo hinh tinh toan theo it nhét
hai nhém cta cac tri sd tham chiéu 14n c4n thanh phén mau tht nhit va céc tri s6 tham
chiéu 14n c4n thanh phin mau thi hai, con bao gdm:

xem xét céc tri s& tham chiéu 14n cén thanh phﬁn mau tht nhit cia khdi ma hoa

hién tai, va sang loc cac tri s6 tham chiéu lan cin thanh phan mau tht nhat dugc xem xét.

11. Phwong phép theo diém 10, trong d6 viéc sang loc céc tri s6 tham chiéu l4n can thanh
phan mau thtr nhit dugc xem xét bao gom:

chon céc trj sb léy mau thanh phﬁn mau th nhét cta cic diém anh cén bi loai bo tir
cac tri s6 tham chiéu 14n can thanh phin mau thi nhét duoc xem xét;

loai bé céc tri s 14y mAu thanh phan mau thér nhit dugc chon tir cAc tri s6 tham
chiéu 1an can thanh phén mau tht nhat; va

loai bo céc tri s6 14y mAu thanh ph?m mau tht hai cia cdc diém anh can bi loai bd
tr cdc tri s6 tham chiéu lan cén thanh ph?m mau thir hai, hodc

trong d6 sang loc c4c trj sé tham chiéu 14n c4n thanh phan mau thi nhét dwgc xem
xét bao gdm:

chon céc tri s6 14y mAu thanh phin mau thi nhit cta cac diém anh can bi loai bo tir
céc tri s6 tham chiéu 1an can thanh phin mau thi nhit duoc xem xét;

dat, trong céc tri sb tham chiéu 14n cn thanh phén mau thr nhét, hé sb trong s6 cho
c4c tri s6 14y méu thanh phén mau tht nhit duge chon bﬁng 0; va

dat, trong céc tri s6 tham chiéu 14n can thanh phe‘in mau tht hai, hé sb trong s6 cho
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céc tri s6 1ay mau thanh phan mau thit hai cua cdc diém anh cén bi loai bo bang 0.

12. Phuong phép du bdo thanh phan mau video, c6 thé 4p dung cho bo gidi ma, bao gom:
giai ma dong bit;
xé4c dinh it nhat hai nhém bao gém nhém th nhat va nhém tht hai, trong d6 mdi
trong s6 cac nhém thix nhit va thi hai bao gém cac tri s tham chiéu 1an can thanh phin
mau thtr nhat va céc tri s6 tham chiéu 1an can thanh phin mau tht hai cta khéi ma hoa
hién tai;
x4c dinh hé sb trong 6 cho cac nhém thir nhat va tha hai;
thiét 1ap it nhét hai mo hinh tinh toan theo it nhit hai nhém cua céc tri sé tham
chiéu 14n can thanh phan mau thi nhét va cdc tri sb tham chiéu 1an can thanh phan mau
thir hai, trong @6 mdi trong sd it nhit hai nhém c6 mot mé hinh trong sé it nhat hai md
hinh tinh to4n, trong d6 it nh4t hai mo hinh tinh to4n nim trong cing mo hinh dy béo ndi
khung véi céc tham sé mé hinh khac nhau, va trong 6 cac tham sé md hinh khac nhau
duge xac dinh dya trén hé sb trong s6 cuia cac nhom thir nhét va thir hai, theo cach twong
ung;
x4ac dinh mé hinh tinh todn twong ng v6i khdi ma hoa hién tai tir it nhit hai mo
hinh tinh toan theo dong bit;
thu duoc, theo md hinh tinh todn tuwong Gng véi khdi ma hoa hién tai, tri s& duoc
du bao thanh phén mau thi hai cta it nhit mot mau trong khdi ma hoa hién tai; va
ma hoa tri s6 duoc du bao thi hai dé thu dugc dong bit trong bd ma hoa,
trong d6 thiét 14p it nhat hai mé hinh tinh todn theo it nhit hai nhém ctia cac tri s6
tham chiéu 14n can thanh phﬁn mau thit nhat va cac tri s6 tham chiéu lan c4n thanh phén
mau th hai bao gom:
d4p lai nhém thtr nhét cua céc tri s tham chiéu 1an can thanh phan mau thir
nhét 1a L(m), nhém thir nhét cta cac tri s6 tham chiéu 1an can thanh
phﬁn mau thit hai 12 C(m), va hé sb trong sb cho nhém thir nhét clia cac
tri s6 tham chiéu 1an c4n thanh phén mau tht nhit va cac tri sb tham
chiéu 1an c4n thanh phin mau thi hai 12 w(m), tinh toan thong s thir
nhit al va thong s§ thir hai A1 cia md hinh tinh toan thir nhit theo
w(m), L(m), C(m) va phuong trinh (1):
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) T 0w Ll Cm) = 3 () L) 3 o) Clm)
Zw(m) . Z (w(m) - L(m)- L(m)) — Z(w(m) -L(m))- Z(W(m) - L(m))
S wim)- Cmp) — el 3 (w(om) - L(m)
2,wm) (1); va

pl=

dap lai nhém thr hai cia céc trj s& tham chiéu Ian can thanh phin mau thi
nhit 13 L(k), nhém tht hai cua céc tri s§ tham chiéu 1an can thanh phan
mau thi hai 12 C(k), va hé sé trong s cho nhém thi hai cta cac tri sb
tham chiéu lan can thanh phin mau thi nhit va céc tri s6 tham chiéu
l4n can thanh phan mau tht hai 12 w(k), tinh toan théng s thir nhat o2
va thong s6 thir hai 42 clia md hinh tinh toan thir hai theo w(k), L(k),
C(k) va phuong trinh (2):

oy W) 3w R)-L(R)-Ck) = 3 (wlk) - L(KY) - 3, (w(k) - C ()
> w(k)- Y. (w(k)- L(k)- L(k)) = Y (w(k) - L(k))- > (w(k)- L(k)) o
= 20 C(k))z— Z?k)Z (#(k)-L(K))

13. Phuong phép theo diém 12, truée khi thiét 1ap it nhat hai md hinh tinh toan theo it
nhat hai nhém cua cac tri sb tham chiéu 14n cén thanh phe‘in mau tht nhit va cac tri sb
tham chiéu 1an c4n thanh phin mau thi hai, con bao gbm:

x4c dinh hé sb trong s6 cho nhém thit nhét cua céc tri s6 tham chiéu 1an can thanh
ph?m mau thtt nhit va cac tri s6 tham chiéu 1an c4n thanh phﬁn mau thir hai; va

xac dinh hé s6 trong s6 cho nhom th hai ctia cac tri s6 tham chiéu 14n c4n thanh

phan mau tht nhét va céc tri s6 tham chiéu 1an can thanh phan mau th hai.

14. Phuong phép theo diém 12, truée khi thiét 14p it nhit hai mo hinh tinh toén theo it
nhét hai nhém ciia cac tri s6 tham chiéu 1an can thanh phdn mau thi nhat va céc trj s6
tham chiéu 1an c4n thanh phan mau thi hai, con bao gbm:

xem xét céc tri s& tham chiéu 14n can thanh phﬁn mau tha nhét cia khéi ma héa
hién tai, va sang loc céac tri s6 tham chiéu 14n can thanh phan mau thir nhét dugc xem xét,

trong d6 viéc sang loc céc tri s6 tham chiéu 1an can thanh phén mau thi nhat duoc
xem xét bao gom:

chon céc tri s6 14y mAu thanh phan mau thi nhét cia cac diém anh can bi loai bo tir

cc tri sO tham chiéu lan can thanh phan mau thir nhat dugc xem xét;
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loai bod céc tri s6 lay mau thanh phan mau thit nhat duoc chon tir cac tri s6 tham
chiéu 14n can thanh phan mau thir nhat; va
loai bo cac tri s6 14y mau thanh phan mau tht hai ctia cac diém anh can bi loai bo

tlr céc tri s6 tham chiéu 14n c4n thanh phén mau th{ hai.

15. Thiét bi du bdo thanh phin mau video, ¢6 thé img dung cho bo ma héa, bao gom: giao
dién mang, b nhé, va bd xtr ly, trong do:

giao dién mang dugc tao cAu hinh d& nhan va gui c4c tin hiéu trong quy trinh nhan
va giri thong tin v6i cac phén tr mang bén ngoai khéc;

b6 nhé duge tao cAu hinh dé lwu trit cac chwong trinh mdy tinh c6 kha nang chay
trong bd xir ly; va

khi cac chwong trinh mdy tinh dugc chay boi bd xtr ly, bo xur Iy duge tao cu hinh
dé:

x4ac dinh it nhit hai nhém bao gébm nhém thir nhat va nhém tht hai, trong d6 mdi
trong s6 cac nhoém thir nhAt va thtt hai bao gdm cc trj s6 tham chiéu 1an c4n thanh phan
mau thir nhat va cac tri sé tham chiéu 14n can thanh ph?m mau thtt hai cta khéi ma hoa
hién tai;

xac dinh hé sb trong s6 cho cac nhém thir nhit va thr hai;

thit 14p it nhat hai mo hinh tinh todn theo it nhét hai nhém ctia céc tri s tham
chiéu 14n can thanh phz‘?tn mau thir nhét va cac tri s6 tham chiéu 1an cén thanh phﬁn mau
thir hai, trong 46 mdi trong sb it nhat hai nhém c6 mot md hinh trong sb it nhét hai md
hinh tinh to4n, trong d6 it nhat hai mé hinh tinh toan nam trong cting md hinh dw bio noi
khung vé6i cac tham s md hinh khéc nhau, va trong d6 cac tham s6 mo hinh khac nhau
duoc x4c dinh dua trén hé s6 trong sb clia cdc nhom thit nhat va th hai, theo cach twong
ung;

chon md hinh tinh toan twong ing véi khdi ma héa hién tai tir it nhét hai mé hinh
tinh toén;

thu duoc, theo md hinh tinh todn twong ung voi khdi ma hoa hién tai, tri sb duoc
dy bao thanh phﬁn mau thir hai cua it nhit mot mau trong khdi ma hoa hién tai; va

ma héa tri s6 duoc dy béo tht hai dé thu dugc dong bit trong bd ma hoa;

trong d6 bo x1r ly duogc tao cAu hinh cu thé dé:

dap lai nhom thir nhét ctia cic tri s6 tham chiéu lan cn thanh phﬁn mau th

nhét 13 L(m), nhém thir nhét cia cac tri s6 tham chiéu 1an can thanh
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phin mau thir hai 12 C(m), va hé s trong sé cho nhém thir nhit cia cac
tri s6 tham chiéu 1an can thanh ph'?ln mau thtt nhat va céc tri sé tham
chiéu 1an can thanh phin mau tht hai 13 w(m), tinh toan thong sé thir
nhit o va thong sb thi hai fI ctia md hinh tinh todn tht nhét theo
w(m), L(m), C(m) va phuong trinh (1):
L 2 3 (wlom)-L(m)-Cm)) = Y (wom) - Lm) - 37 (w(m)-C )
> w(m)- Y (w(m)- L(m)- L(m)) =" (w(m)-L(m))- > (w(m)- L(m))
Bl= D" (w(m)-C(m))—al- D" (w(m) - L(m))
2. (1: v

dap lai nhom thir hai cta céc tri s6 tham chiéu 14n c4n thanh phin mau thi
nhét 13 L(k), nhém thi hai cta céc tri s6 tham chiéu 14n cén thanh phén
mau th hai 1a C(k), va h¢ sb trong s6 cho nhém thtt hai cta cac tri sb
tham chiéu 1an c4n thanh phin mau tht nhit va céc tri s6 tham chiéu
1an c4n thanh phan mau thit hai 12 w(k), tinh toén thong s6 thir nhét a2
va thong s6 thi hai f2 clia md hinh tinh toén thir hai theo w(k), L(k),
C(k) va phuong trinh (2):

Ly W) k) -L(R)-CHRY) = Y wtk)-L () 3 0(R)-C(8))

> w(k)- " (w(k)- L(k)- L(k)) = Y~ (w(k) - L(k)) - D (w(k) - L(k)) )
B2 = Y (w(k)-C (k))z— aik')z (w(k)-L(k))
w

16. Thiét bi theo diém 15, trong d6 bd xur ly con dugce tao cAu hinh dé:

14y mAu cac tri s6 tham chiéu 14n can cua thanh phin mau thi nhat cho khéi ma
hoa hién tai dé thu duoc cac tri s6 tham chiéu 14an cén thanh phﬁn mau tht nhit cia khdi
ma3 hoa hién tai; va

14y mAu céc tri s6 tham chiéu 14n c4n ctia thanh phan mau thi hai cho khéi ma hoa
hién tai dé thu dugc céc tri sb tham chiéu 14n c4n thanh phﬁn mau tht hai cia khéi ma hoa

hién tai.

17. Thiét bi theo diém 16, trong d6 cac cong doan 1y mau it nhat bao gdm giam tan sé 14y

mau.

18. Thiét b theo diém 16, trong d6 bo xur ly dugc tao cAu hinh cu thé dé:
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thu dugc nhom thir nhat cia céc tri s6 tham chiéu 14n c4n thanh phi?m mau thir nhit
va cac tri s6 tham chiéu 14n cén thanh phin mau thir hai tir c4c tri s6 tham chiéu 1an can
thanh phén mau thr nhit cta khdi ma héa hién tai va céc tri s6 tham chiéu 14n can thanh
phéin mau th{ hai ctia khéi ma hoa hién tai; va

thu dwgc nhom thir hai cia céc tri s6 tham chiéu 1an can thanh phe‘in mau tht nhét
va céc tri s6 tham chiéu 1an cn thanh phén mau tht hai tr cdc tri s6 tham chiéu 1an can
thanh ph?m mau thir nhit ctia khéi ma héa hién tai va cdc tri sé tham chiéu 1an can thanh

phin mau thtt hai cia khoi ma hoa hién tai.

19. Thiét bi theo diém 18, trong d6 bd x1r Iy con duoc tao cAu hinh dé:

tinh toan thong sb thir nhat va thong sb th hai cia md hinh tinh toan tht nhét theo
nhém thir nhét cta cac tri sd tham chiéu 14n cén thanh phin mau thi nhét va céc tri sb
tham chiéu 1an can thanh phin mau thi hai;

tinh toan théng s thir nhét va théng sb th hai cia md hinh tinh toan thi hai theo
nhom thir hai ctia cac tri sb tham chiéu 14n can thanh phin mau tha nhét va cac tri s6 tham
chiéu 1an can thanh ph?ln mau thi hai; va

x4c dinh md hinh tinh toan thit nhét theo thong sb tht nhit va thong s6 th hai cia
mb hinh tinh todn th¢ nhit va x4c dinh md hinh tinh to4n thir hai theo thong sb thr nhét

va thong sb thir hai cia md hinh tinh todn thtt hai.

20. Thiét bi theo diém 16, trong dd céac tri s6 tham chiéu 14n c4n thanh phén mau thir nhit
ctia khdi ma héa hién tai bao gém it nhat mot trong s6 céc tri sb sau day: cac tri sb tham
chiu 14n c4n thanh phan mau thi nhét & mat trai cia khdi ma hoa hién tai hodc céc tri s6
tham chiéu 1an c4n thanh phan mau thi nhat & mit trén ciia khdi ma héa hién tai, va

céc tri s6 tham chiéu 14n cén thanh phﬁn mau thi hai caa khéi ma hoa hién tai bao
gOm it nhit mét trong s6 céc tri s6 sau day: cac tri s6 tham chiéu 14n can thanh phin mau
tht hai & mit trai cia khéi ma héa hién tai hodc céc tri s6 tham chiéu lan c4n thanh ph?m

mau thir hai & mit trén cua khoi ma hoa hién tai.

21. Thiét bi theo didm 20, trong d6 bd xtr ly dugc tao cu hinh cu thé dé thuc hién it nhat
hai cong doan trong sb cc cong doan sau:
x4c dinh, tir cdc tri s tham chiéu 1an cin thanh phin mau th& nhét cia khdi ma héa

hién tai va céc tri so tham chiéu l1an can thanh phan mau th{ hai ctia khoi ma héa hién tai,
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c4c tri s6 tham chiéu 1an can thanh phén mau thtr nhit & mit trai coa khdi ma hoa hién tai
va cac tri sb tham chiéu 1an cén thanh phin mau tht hai & mit trai cua khdi m4 hoéa hién
tai 1a nhom thu nhét ctia céc tri s6 tham chiéu 14n c4n thanh phan mau thir nhét va céc tri
s6 tham chidu 1an c4n thanh phin mau thi hai;

xéc dinh, tir cAc tri s tham chiéu 1an can thanh phin mau thi nhit cta khbi ma hoa
hién tai va céc tri s6 tham chiéu 1an c4n thanh phan mau tht hai cia khéi ma hoa hién tai,
céc tri sb tham chiéu 14n can thanh phén mau thir nhét & mit trén ctua khdi ma hoa hién tai
va c4c tri sb tham chiéu 14n can thanh phﬁn mau th hai & mit trén coa khdi ma hoa hién
tai 1a nhom thi hai cta céc tri s6 tham chiéu 14n can thanh phan mau thi nhét va céc tri sb
tham chiéu 1an c4n thanh pha‘Am mau thir hai; va

xéc dinh, tir cAc tri s tham chiéu 14n c4n thanh phin mau thi nhit cta khdi ma héa
hién tai va cac tri s6 tham chiéu 1an c4n thanh phﬁn mau thir hai cta kh6i ma héa hién tai,
céc tri s6 tham chiéu 14n c4n thanh phﬁn mau thit nhit & mit trai va m3t trén cia khdi ma
héa hién tai va cac tri sb tham chiéu 1an c4n thanh phﬁn mau th hai & mat tréi va mét trén
cua khdi ma hoéa hién tai 13 nhoém thi ba cta céc tri s6 tham chiéu 14n cn thanh phr:?m mau

thir nhit va c4c tri s6 tham chiéu 1an can thanh phan mau tht hai.

22. Thiét bi theo diém 21, trong d6 b xtt 1y con duoc tao cAu hinh ¢ thyc hién it nhat hai
cong doan trong sb cac cong doan sau:

tinh toan thong sé thi nht va thong sb thi hai ctia m6 hinh tinh toan thi nhét theo
nhém thir nhét coa cac tri s tham chiéu 14n cén thanh phén mau thtt nhit va céc tri sb
tham chiéu 1an c4n thanh phan mau tht hai;

tinh toan thong s thir nhit va théng s6 tha hai ciia mo hinh tinh to4n thi hai theo
nhém thit hai cta céc tri sb tham chiéu 1an can thanh phén mau thit nhit va cac tri sd tham
chiéu 1an cén thanh phén mau thir hai; va

tinh toan thong sb thir nhit va thong s thir hai cia md hinh tinh toan thi ba theo
nhom thit ba clia céc tri s6 tham chiéu 14n c4n thanh ph?ln mau thir nhat va céc tri s§ tham
chiu 14n can thanh phan mau thi hai; va

trong d6 bo x1r ly duogc tao cAu hinh cu thé dé:

thiét 1ap it nhat mot trong sb mo hinh tinh toan thi nhat, mo hinh tinh toan thtt hai
hosic mo hinh tinh toén tht ba theo it nhat mét trong s6 thong sb thir nhét va thong s6 thie
hai ctia md hinh tinh toan thi nhat, thong sb thir nhat va thong s6 thir hai cia mo hinh tinh

toan thit hai, hodc thong s th nhit va thong s6 thir hai ciia m6 hinh tinh toan thir ba.
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23. Thiét bi theo diém 15, trong d6 bd xtt Iy duoc tao cAu hinh cu thé dé:

tinh toAn, theo tri s& dwoc t4i ciu trac thanh phin mau thir nhit ciia it nhit mét mau
trong khéi ma hoa hién tai va it nhit hai mo hinh tinh toén, mbi trong sb cac tri sd tinh
theo phi tén bién dang-téc d6, twong tng v6i md hinh twong tmg trong s6 it nhét hai mé
hinh tinh toan, cia kh6i ma hoa hién tai; va

chon, theo it nhét hai tri sb tinh theo phi tdn bién dang-téc dd duoc tinh toan, mo

hinh tinh to4n twong tmg v&i khdi ma hoa hién tai.

24. Thiét bi theo didm 15, trong d6 bd xir Iy con dugc tao cau hinh dé:
xem xét cac tri sb tham chiéu 14n cén thanh phin mau tha nhét coa khéi ma hoa

hién tai, va sang loc céc tri s6 tham chiéu 14n can thanh phan mau thir nhat dugc xem xét.

25. Thiét bi theo didm 24, trong d6 bo xit Iy dugc tao cAu hinh cy thé dé:

chon céc tri s6 1dy mAu thanh phén mau thir nhit ctia cac didm anh can bi loai bo tir
céc tri sb tham chiéu 1an can thanh phan mau tht nhét dugc xem xét;

loai bo céc tri sb léy mau thanh phﬁn mau thit nhit duogc chon tir cac tri sb tham
chiéu 14n cn thanh phz‘in mau th nhét; va

loai bo cac tri s6 14y mAu thanh phin mau tht hai cia cc diém anh can bi loai bd
tir c4c tri s6 tham chiéu 1an c4n thanh phan mau thit hai, hogic

trong d6 bd xr ly dugc tao cAu hinh cu thé dé:

chon céc tri sb léy mau thanh phén mau thir nhat clia cac diém anh cin bi loai bo tir
céc tri s6 tham chiéu 14n can thanh pha‘”ln mau thir nht dugc xem xét;

dat, trong céc tri sb tham chiéu 14n can thanh phﬁn mau tht nhat, hé sb trong s6 cho
céc tri s6 14y mau thanh phan mau thi nhit dwoc chon 12 bang 0; va

dat, trong céac tri sb tham chiéu 14n can thanh phén mau thi hai, hé sb trong s6 cho

céc tri so 1ay mau thanh phan mau thi hai cta cac diém anh can bi loai bo 1a bang 0.

26. Thiét bi du bao thanh phin mau video, c6 thé 4p dung cho bo gidi ma, bao gbm: giao
dién mang, b6 nhd, va by xit ly, trong do:

giao dién mang duogc tao cAu hinh dé nhan va giri cac tin hiéu trong quy trinh nhan
va giri thong tin véi cac phén tir mang bén ngoai khéc;

bd nhé dwoc tao cAu hinh dé lwu triv cac chwong trinh may tinh c6 kha ning chay

trong b xu ly; va
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khi c4c chuong trinh mdy tinh duge chay boi bo xtr Iy, bo xur ly duoc tao c4u hinh

giai ma dong bit;

x4c dinh it nhat hai nhém bao gdm nhém thir nhit va nhém thtt hai, trong d6 mdi
trong s6 cac nhom thir nhit va thir hai bao gdm céc tri s6 tham chiéu lan cén thanh phén
mau thir nhit va céc tri sb tham chiéu 1an c4n thanh phan mau tht hai cua khéi ma hoa
hién tai;

x4c dinh hé sé trong sb cho cic nhém thir nhat va thit hai;

thiét 1ap it nhat hai md hinh tinh toan theo it nhAt hai nhém cda céc tri sd tham
chidu 1an can thanh phin mau thi nhét va cic trj s6 tham chiéu lan can thanh phan mau
thi hai, trong d6 mdi trong sb it nhét hai nhém c6 mot md hinh trong s6 it nhit hai mo
hinh tinh to4n, trong d6 it nhét hai mo hinh tinh toan nam trong cting md hinh du bao noi
khung vé6i céc tham s6 mé hinh khac nhau, va trong d6 cac tham s6 m6 hinh khic nhau
duoc xac dinh dya trén hé s6 trong sb ctia cdc nhém thi nhat va tht hai, theo cach tuong
ung;

x4c dinh m6 hinh tinh toan twong tng véi khéi m3 hoa hién tai tir it nhét hai md
hinh tinh to4n theo dong bit;

phﬁn du bao tht nhét duoc tao cAu hinh dé thu dugc, theo md hinh tinh toan tuong
ung voi khdi ma hoa hién tai, tri s& duoc du bao thanh phﬁn mau thit hai cia it nhit mot
mau trong khdi ma hoa hién tai; va

trong d6 bd xr ly dugc tao cAu hinh cu thé dé:
dap lai nhém thw nhét cta céc tri s6 tham chiéu 1an cin thanh phﬁn mau thir

nhét 1a L(m), nhom thi nhit cua céc tri s6 tham chiéu 1an cén thanh

phén mau thir hai 1a C(m), va hé s trong s6 cho nhém thir nhit cia céc

tri 6 tham chiéu 1an c4n thanh phén mau tht nhit va cac tri s6 tham

chiéu 14n can thanh phin mau th hai 1a w(m), tinh toan thong s§ thir

nhit o va thong sb thir hai fI ctia md hinh tinh toan thir nhit theo

w(m), L(m), C(m) va phuong trinh (1):
w3 wlom) - L(m)- Cm) = 37 (m)- Lm))- 3 0w(0m)-Com)

> w(m)- D (w(m)- L(m)- L(m))— Y (w(m)-L(m))- D (w(m)- L(m))
Bl = D (w(m)-C(m))—al- Y (w(m) - L(m))
2.w(m) (1); va

d4p lai nhém tht hai cta cac tri sb tham chiéu 14n cin thanh phan mau thir
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nhit 13 L(k), nhém tht hai cta cac tri s6 tham chiéu 14n c4n thanh phin
mau thir hai 1a C(k), va h¢ $6 trong s6 cho nhom thir hai cta cac tri sb
tham chiéu 14n can thanh phén mau th nhat va céc tri s& tham chiéu
1an can thanh phin mau thi hai 12 w(k), tinh toan thong s& thit nhit a2
va thong s6 thi hai f2 clia md hinh tinh toan thi hai theo w(k), L(k),
C(k) va phuong trinh (2):
Ly W) Y () LR)-CR) = Y 00(8)-LB)- T 0w(E) C(8)

> wk)- Y (w(k)- L(k)- L(k)) = )" (w(k) - L(K))- > (w(k) - L(K))

52 Z08)-CO) 23 0h)- LK)
2 w(k)

(2).
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