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TOM TAT: Thoi gian vira qua, quang céo do dd ddn xudt hién trong mgt vai chuwong trinh truyén hinh tgi Viét Nam, ching han nhie
MGt 6 chuong trinh béng da nuéc ngodi. Mot dic trung trong hé théng quang co ¢o la cho phép thay thé mét sé hinh anh quang
c&o 1én mét s v tri thure trong cdc dogn video, chang han mdt sin, tuong... Bai bdo trink bay mét ky thugt xi Iy &nh sang khi thay
thé hinh anh quang céo trén co sé phan tich sy chiéu sang thyec trong video nhdm ting tinh chén thyc.

Tir khéa: Virtual advertising, VR, AR...

I. GIOI THIEU

Trong nhidu nim gan day, su phat trién ctia phn cimg voi nhitng thiét bi thu nhan hinh anh, thiét bi trinh chiéu
di cung vé6i sy phat trién ciia hoc thuat voi nhiéu cong trinh nghién ciru trong linh vuc xir Iy hinh anh, mé phong da
thiic ddy manh mé& mot xu huong trong nganh cong nghé thong tin trong van dé nghién clru, phat trién cac hé théng ma
trong d6 nhing hinh anh cua thé gidi thuc va thé gidi ao dugc xen 1an. Mot trong nhiing van dé quan trong nhan duoc
nhiéu sy quan tim nghién clru d6 1a cac hé thong quang céo 0. Quang cao 4o co thé hinh dung don gian la viéc sur
dung cong nghé k¥ thuat so dé thay thé hinh anh quang cdo vao mot so vi tri vat ly thuc trong cac ludng video. Ky
thuét nay hay dugc ap dung trong cdc chuong trinh thé thao, tham chi 1a trong truyén hinh truc tiép va thuong khién
ngudi xem ¢6 4n twong rang hinh dnh quang cdo ma ho thiy dugc trén man hinh ti vi 1a hinh anh trong thyc té.

S i ur R e

Hinh 1. Mot sb vi du quang céo 4o trong cac chuong trinh thé thao

Mot trong nhirng van dé quan trong nhat clia quang c4o 4o 1a chét lwong ciia cong nghé dd hoa, diéu nay s&
quyét dinh dén hinh anh quang céo s& trong gidng that cung voi cac hiéu ung vat 1y hay chi la cam giac gia tao. Noi
chung, mot h¢ thong quang cio a0 c6 thé cho phép dat nhiéu loai n6i dung khac nhau 1én man hinh, c6 thé 1a logo, tin
nhén, tham chi video. Nhitng ndi dung nay s& dugc gin véi vi tri chi dinh, tao cam giac nhu that bat ké cac van dé nhu
man hinh di chuyén do goc quay camera thay d6i, ngudi di lai qua viing quang c4o, anh hudng ciia bong, choi hay tham
chi 1a khoi hay viéc chuyén dong noi tai ctia chinh ving quang cao nhu truong hop ving do 1a vai. Pay 14 nhimng thach
thire duoc dit ra cho nhiéu nhom nghién ctru va phat trién. Nhom Shah [1] d& xudt mot tiép can ty dong nhan dang cac
bé mit phing trong khung canh cua mot doan video ma c¢6 kha nang hién thi quang céo lién mach cho nguoi xem.
Nhom Bradley [2] de xudt mot phuong phap theo ddi chuyén dong trén bé mit vai co tuong quan voi thoi gian va xay
dung thir nghiém gin logo 1én video 4o thun trong thoi gian thuc. Nhom ciia Chang [3] dé xuat mot chién luge quang
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céo cho cac video quan vot, tu dong udc lugng cac ving co hiéu qua quang céo dua trén co so phan tich nhiéu thong
tin vé tam 1y, 1y thuyét quang céo va tinh toan thAim my. Xa hon nita, nhom ctia Han [4] con dua ra ¥ tuong xay dyung
md hinh 3D cho céc video thé thao, dé tir d6 ¢6 thé phat dén cac thiét bi di dong nhirng tham s thay d6i mé hinh thay
vi phat hinh anh dé giam thiéu bang thong truyén dit liéu. Trén co s& d6, nhom ciing thuc hién quang cdo tai mot s6 vi
tri 4o trong khung canh.

C6 nhiéu bai toan con trong viée xdy dung mot hé thong quang co ao. Trong bai bao niy, chung toi tap trung
vao van dé xtr Iy anh sang khi chén hinh anh quang cdo. Ky thut s& phan tich 4nh sang trén ving anh s& chén tir d6
dwa ra nhitng thong sé dé hiéu chinh trén hinh anh quang céo.

II. MOT SO NGHIEN CUU LIEN QUAN

A. Chuyén mau nén

Day 1a ky thut dugc dua ra boi nhom Erik Reinhard [5] v6i muc tiéu hiéu chinh mau sic ciia mot anh dua trén
mot anh khéac. Ky thuat thuc hién phan tich va xt 1y dir liéu anh trén khong gian mau lap, khong gian dugc Ruderman
xay dyng nham giam thiéu mdi twong quan giita cic kénh mau, dugce ding trong canh thién nhién. Trong khdng gian
nay | 1a kénh khong mau, con o va B 1an luot 1a kénh chromatic yellow-blue va red—green opponent. Trudc khi xir 1y,
k¥ thuat s& tinh toan trudc ky vong va do 1éch tiéu chuan cia mdi anh trén timg truc khong gian mau.

Dé thuc hién tinh toan ky vong va d¢ léch tiéu chudn ta cin chuyén d6i khong gian mau tir RGB sang lop, st
dung khong gian trung gian LMS.

Ma trén chuyén di tir khong gian mau LMS sang khong gian lop nhu sau
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Hinh 2. Minh hoa két qua ciia nhom Erik Reinhard [5]: a) anh ngudn, b) anh muc tiéu, ¢) anh két qua

Dau tién, thuc hién trir di ky vong trén dir li€u anh can xir ly:

r=1-(l)
a'=a—{(a)
B*=B—(p)

Ti€p theo, thuc hién bien doi ti 1€ dya trén ti so do 1éch ti€u chuan trén tirng kénh mau gilta anh muc tiéu va
anh nguon:
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Sau cung, dir li¢u anh s€ dugc cong thém ky vong cua anh muyc ti€u va dwoc bién d6i nguoc lai vé khong gian
mau RGB theo cong thirc (2)

R 44679 —3.5873 0.1193 ][L
G —1.2186 2.3809 —0.1624 )
B 0.0497 —0.2439 1.2045

B. Phin doan dnh dwa trén chit ligu

Béo c4o [6] da dua ra mot k§ thudt rang budc cho tap diém diéu khién cua khudén mit dua trén co so phan doan
ving anh mit, cu thé hon 1a phan doan anh dua trén mo hinh chat liéu mat. Mot van dé dwoc dua ra la viéc xay dung
mo hinh chit lidu da cuc bd, tirc 1a cong thirc dugc tao ra véi riéng khudn mit dang quan tam trong anh. Py 14 co s¢
dé c6 thé ap dung duoc cho nhimng trudng hop khudn mit duoc thu nhan trong nhiing diéu kién chiéu sang va ching
toc khac nhau. Mot cach tong quat, mé hinh chét liéu da 1a {c;,r;},i = 1..n, trong d6 c;,7; twong Ung 1a tim va ban
kinh ctia viing gia tri trén truc twong ung kénh mau i, n 1a tong s6 kénh mau. Tiép theo d6 1 ap dung mo hinh chat liéu
da dé tach ngudng. Viée tach ngudng ¢ day dugc thuc hién dya trén y twong cua mot hinh ellipsoid trong khong gian n
chiéu, cac tham sb cua hinh ellipsoid vé tim va ban kinh trén céc tryc dugc sir dung tuong mg vdi cac tham so ciia mod
hinh chét liéu da. M6t diém khong phai chét liéu da néu né nim ngoai hinh ellipsoid va 1a chét lidu da trong trudng hop
nguoc lai. B4o céo ciing dua ra thuat toan xay dung mé hinh chit liéu da cuc bo tir anh khudn mit.

Trong bai toan quang cdo 4o, nhiing hinh anh quang céo s€ dugc dan 1én mot s6 vi tri dugce chi dinh, vi du nhu
san, tuong... Va da s 1a s& c6 nén twong ddi ddng mau, twong ty nhu chat liéu mau da. Pay 1a co sé dé ap dung ky
thuat phan doan.

III. GIAI PHAP

Mot hé thong quang cdo 4o lién quan dén rat nhidu van dé vé k¥ thuat can phai xu ly: bat dau 1a cac bai toan vé
thi gidc may nhu viéc bét bam vung can dan khi camera di chuyén hay do chinh viing can dan di chuyén, viéc phat hién
cac d6i tuong s& che khuat vung can dan nhu cac van dong vién chay qua hay mot cai cot dién che di vung tudng can
dan logo, hay mot cai cdy do bong 1én mit san, ..., tiép d6 co thé 1a viéc hién thi cac dbi twong trong thuc tai 4o va xa
hon nira 1a cac van d& vé ddng bo dir lidu va truyén thong khi luu trit hay phat song.

Giai phap chung téi trinh bay trong bo cdo nay tip trung vao van dé hién thi hinh anh quang céo dwoc dan.
Theo d6, nhirng thong tin nhu vi tri cic goc ciia ving anh s& dan, mat na chuyén dong cua nhitng ddi twong di trén nén
da duge biét trude va la thong tin dau vao. V& co ban, cac bude thue hién duoc dya trén y tudng nhu sau: tir vi tri chén
anh, két hop v&i mat na cac ving chuyén dong co che anh, ta tinh ra vung thuc sy chén; tir vung thyc sy chén ta tinh
toan cac hoa tiét can bo hodc pham vi bong sang trong do roi thuc hién dan anh. Theo d6, so dd cac bude nhu sau:

Input:
Isrc; ItpLJ corners, Imotion: fLag
Output:
Idst
Process:
1. I,; := getRegion(corners);
2. Thase = getwar‘pRegion(ImotionJ Ir‘oi);
3. Ipg := backgroundSegment(Isqc, Inast)s;
4. 1if flag = REFILL
5. fiLL(Isrc.v Ibkg) Imask);
6. else if flag = CHANGE_LIGHT
7. IdeLtaLight = QEtLightDiff(ISPCJ Ibkg; Imask);
8. Idst o= War‘P(Isch ItpLJ corners, Ibkg, Imask);
9. if flag = CHANGE_LIGHT
1e. miXLight(IdstJ IdeLtaLight: Ibkg; Imask);
11. blurAndGloballight(I,st, Inask)s

Dau vao clia qua trinh xur 1y bao gom khung hinh nguon (khung hinh hién tai dang xu ly), anh mAu quang cao s&
dung, toa dg cac diém goc trén khung hinh nguén, danh mat na cua cac d6i tugng chuyén dong trén khung hinh (ban
chit 1a nhitng ddi tuong s& d¢ 1én ving can dan va s& khong bi thay thé) va co trang thai xir Iy cac viing ngoai lai trong
viing s& dan anh. Ving ngoai lai ¢6 thé 1a ving ¢6 bong hay choéi, hodc c6 thé hinh anh can loai bo (chang han dang co
sdn 1 logo, ngoai ra ta can loai bo hoa tiét cii vi cac hinh anh miu s& dan da phan 14 s& c6 kénh trong sudt). Dau ra s& la
khung hinh két qua da dwoc dan hinh anh quang céo.
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Budc dau tién tir toa do cac diém gbc, ta dyng ra anh mit na I,.,; cia ving can dan, tirc 1a vung dugc gidi han
boi cac diém goc duogc dua vao. Tir anh mat na I,.,; va anh mat na cac vung chuyén dong I,otion, ta xay dung anh mat
na ciia cac ving thuc sy s& dan Ipgs, tirc ving cn dan loai trir di nhitng ving chuyén d()ng Thyc hi¢n phan doan dya
trén chét lidu [6] trong pham vi cua vung thuc su s& dan dé lay nhimg vung nén, duoc thé hién qua anh mat na T bkg:
Vung s& dan trong cac khung hinh duoc gia thiét mic dinh 1a cic ving ¢6 nén tuong dbi dong mau, ¢ thé cd mot so
chi tiét nhu hoa tiét logo, ddy 1a co so dé c6 thé 4p dung thuét toan phan doan. Sau budc nay, ta c6 thé xac dinh dugc
nhitng viing ngoai lai can xir Iy. Chi tiét thao tac voi nhitng ving ngoai lai dwoc mé ta qua cd trang thai truyén vao.
Mot truong hop 1a ta s& t6 lai nhirng ving ngoai lai, nhitng diém anh thudc ving nay s& dugc ndi suy dwa vao nhirng
ving nén xung quanh da tinh duoc tir bude trude. Truong hop khac 1 ta coi nhitng ving ngoai lai ndy 1a cic ving
bong sang, trong budc ndy ta thuc hién ghi nhan lai d6 1éch 4nh sang trong nhitng ving niy so véi mau nén chung va
Ivu vao mﬁt anh d6 1éCh IdeLtaLight-

Sau céc budgc trén, ta bt dau thue hién thay thé anh quang cao vao vi tri dugc chi dinh. Cy thé, anh mau s& duge
thyc hién xr 1y chuyén mau nén [5] dua trén vung nén da tinh duoc tir trude. Tiép d6 thyc hién tinh ma tran bién d6i dé
dan anh tr toa do 4 dinh cta anh quang cao mau thanh toa do 4 dinh cua ving s€ dan trong khung hinh dang xu ly. Sau
d6 thyc hién thay thé anh quang cdo mau vao theo ma tran bién d6i dong thoi can xir 1y dé phu hop véi viée che lap cua
nhitng viing chuyén dong. Sau khi dan, ta thyc hién cic thao tac chinh sira cudi cing. Pau tién, néu co trang thai 1a xir
1y ving bong sang, ta thuc hién tron Vung anh ngoai lai da dugc ddn anh quang céo véi anh do léch Iseitarignt 43 duoc
tinh trude. Cudi cung, thuc hién mot sé thao tac lam mo tai cac ving bién dan anh va bién ddi anh sang toan cuc.

IV. THU NGHIEM

Chung t6i tién hanh thir nghiém véi bd video duoc téng hop tir hon 50 video trén mang va 20 video tu thu. Viéc
xir Iy duge tuan tha co ban theo quy trinh di dwa ra. V& mit ban chit, ching t6i co ging dua ra quy trinh thyc hién va
xdy dung cdc cong cu dé co thé thao tac theo quy trinh d6. Bén canh do, tai mot s6 bude ciing ¢ thé két hop thém céc
Iira chon chi tiét hon. Chang han nhu tai budc tinh toan mé hinh chat liéu dé phén doan, viéc tinh toan cé lya chon dé
ldy thém ving anh khac hay mo rong ving s& dan; vai lya chon x6a céc hoa tiét cii, viéc ndi suy cac diém anh ciing c6
thé don gian sir dung mau trung binh cua nén hoic sir dung ky thudt inpainting [7, 8]; ta cling can thiét lap riéng nhleu
tham s6 vi du nhu ti 1é chuyén mau nén trén anh mau quang céo, ti 1& trdn v6i anh do 1éch sang, tham sb ctra s6 va
phuong phéap lam mo.

Qua trinh kiém tra chét luong cua hinh anh quang cao dan trén video dua trén quan sat thi gidc cua nguoi dung.
Véi dit liéu kiém thir ma chung t6i da tién hanh thi chat lugng hinh anh quang cdo duoc dan trén video l4y tir trén
mang va video ty thu cho két qua ban dau tuwong d6i kha quan, v6i 90% hinh anh quang cdo dugc dan vao vi tri phu
hop va ngudi quan sat kho nhén ra ring d6 13 hinh anh dan. Dué6i day 1a mot sb hinh anh két qua thir nghiém ctia nhom
ching toi.

Hinh 4. Thtr nghiém véi lya chon CHANGE LIGHT
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Hinh 5. Mot sb két qua khac

V. KET LUAN

Quéng c4o 40 13 bai toan hira hen nhiéu tmg dung trong cudc sdng va thuc su ciing di c¢6 xuét hién trong mot vai
chuong trinh truyén hinh. M6t hé théng quang cdo 4o lién quan dén nhiéu van dé vé ky thuat va cong nghé, tir budc
thiét 1ap va doc cac tham s goc quay tir cic camera thu hinh (nhu trong céc hé théng quay chuong trinh bong da, quan
vot...), budc xtr ly hinh anh thém vao cac thong tin theo yéu cau dén céc budc vé dong bo dit lidu va truyén thong. Bai
bao cdo tap trung vao mét thao tac cudi ciing ctia bude xir Iy hinh anh, d6 1a viéc chen dbi twong cung voi mot s6 hiéu
mg. Diéu nay ciing nim mot phan trong hudng nghién ctru ciia nhom ching toi vé viéc thé hién cac ddi tuong 4o trong
khong gian that.
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A TECHNIQUE TO INSERT A VIRTUAL OBJECT INTO A REAL ADVERTISING
Ha Manh Toan, Do Nang Toan, Trinh Hien Anh

ABSTRACT: Recently, virtual advertising has gradually appeared in several television programs in Vietnam, such as some foreign
football programs. One feature in the advertising system is the subsitution for some real images in a physical place in a real video
such as ground or the walls. In this paper, we propose a lighting technique when replacing the adverstising image based on the
analysis of real light in a physical video.


http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Christine%20Guillemot.QT.&newsearch=true
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22Authors%22:.QT.Olivier%20Le%20Meur.QT.&newsearch=true
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=79
http://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=79
http://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=6678221

