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TRONG TRUY VAN VIDEO SO DUA TREN MO HINH PHAN CAP DU LIEU

NGUYEN LAM!, LY QUOC NGOC2, DUONG ANH DUC2

Y Truong Pai hoc Lwong Thé Vinh, Nam Dinh
2 Truong Pai hoc Khoa hoc Tu nhién - PHQG - H6 Chi Minh

Abstract. Nowadays, digital video documents grow in both the number and the size of storing
spaces. Therefore, it requires efficient management techniques and methods that allow retrieving
video documents in an efficient way. This paper presents a method for automatic structural analysis
of digital videos to generate the table of content and the index table of the given videos.These tables
allow storing videos by a hierarchy of video, cluster of shots, shots, key-frames of shots, cluster of
regions. Then a method for retrieving videos by using the input data as visual feature and semantic
concepts is represented.

The video retrieval is performed by two steps in off-line and on-line modes. The off-line step
consists of decomposing a video sequence into elementary segments. Then, these elementary segments
are classified by a hierarchical clustering algorithm. Finally, a table of content and an index table
are generated for the given video sequence. The on-line step consists of retrieving videos based on a
hierachical data base using the input data as video clip, shot ,key-frames, representatives of region’s
clusters, then the retrieved results are filtered by semantic concepts.

The obtained results show that the proposed model is more efficient than the traditional systems
which are only based on global, local visual features or keywords.

Tém tdt. Hién nay dir liéu video s6 dwoc lwu trit va phét trién véi s6 lwong ngay cang ting, do
vay dan dén mét nhu ciu 1 can ¢6 mot cach thirc quan 1y hiru hiéu hon d€ phuc vu viée truy tim
thong tin va cach thitc truy tim. Trong bai bado nay ching toi trinh bay mot phwong phap giup phan
tich tuw dong cau tric cla video s6 nham tao ra ban muc luc va chi muc, gitp lwu trit néi dung doan
video s6 theo céu triic phan cap: video, 16p céc doan co s&, doan co s&, khung hinh chinh, 16p céc
ving va truy vén dua vao ddc trung thi gidc va ngir nghia.

Bai todn dwoc tiép cin bing viéc dau tién 13 phan tich tu dong video s6 thanh cic doan co sd,
sau d6 nhém ching lai theo phwong phép phan 16p phin cap va cudi cling 13 rit gon cau tric phan
cap dé tao bang muc luc va chi muc. Viéc truy van dwoc thie hién dwra trén ciu triic phan cap
véi hai giai doan, trong giai doan dau, két qud truy van dwa vao ddc trung thi gidc, trong giai doan
cudi, két quéd duogc loc lai dira vao ngir nghia ho#ic ngurgc lai.

K&t qud thirc nghiém cho thay phwong phdp ndy dat két qua cao hon so véi phwong phép truy
vén chi dya vao dic trung thi gidc toan cuc, cuc bd hodic nglr nghia.

1. GIOI THIEU

Bai bdo dé xuat xay dung mot hé théng truy van video s6 & dang tong quat, dong thoi



28 NGUYEN LAM, LY QUOC NGOG, DUONG ANH PUC

c6 thé hiéu chinh dé dép tng truy van & dang diic thi nhim dap tng nhu ciu cé thuc trong
xa hoi thong tin. Hién nay nguoi ta chwra thé xay dung dwoc cac hé truy van video dap ting
moi yéu cau cia ngudi dung do ban chat rat da dang cia dang dir liéu video s6, dang dix
liéu mang yéu t& khong gian va thoi gian. Tuy nhién cic hé truy van video s6 van dang dwoc
nghién ctru va phat trién véi téc do rat nhanh nham dap tmg dwoc yéu ciu cia cudc song.
Trong bdi canh d6, ké thira va phét trién cic két qua nghién ciru cia cong dong truy van
video s6 & trong va ngodi nuée, déng gép chinh cda bai bdo 14 phan tich tu dong cau tric
cta video s6 nham tao ra bang muc luc va chi muc, gitp lwu trit néi dung doan video s6 theo
cau tric phan cap va két hop dic trung thi gidc va ngit nghia trong truy van video so.

Huéng ti€p can nay giip ching t6i tan dung duoc céc wu diém cda truy van dua vao dic
trung thi gidc va truy van dwra vao ngir nghia. Dung déc trung thi gidc, ching t6i gidm bét
céc kho khin trong viéc dién dat bang 1oi trong cau truy van cac yéu cau lién quan dén thong
tin thi gidc. Dimng tir khéa dé dién dat ngit nghia, ching t6i gidm bét khé khin trong viéc
dién dat yéu cau truy van bang thong tin thi gidc. Vi du véi yéu ciu rit trich cidc cdnh binh
minh, hoang hoén & Sapa, ching ta sé gip khé khin khi phai ding tir khéa dé mo ta Sapa.
Vi du véi yéu cau rit trich cédc doan video ¢6 chita cdnh thién nhién, néu truy van dwa vao
dsc trung thi gidc, ching ta sé phai chuan bi nhiéu dang dnh veé thién nhién nhw bai bién,
nii doi, dong rudng,..., néu truy van dura vao tir khéa, chiing ta chi can go vao tir khéa thién
nhién.

Dé thiét ké hé thong truy tim video s§ dua vao noi dung, can gidi quyét hai van dé chinh
14 t6 chitc, biéu dién dit liéu video s6 (theo cdu tric thich hop cho viéc lrru trit, truy van)
va cdch thite truy van (bao ham cdch thitc nhéap liéu khi truy van va chién lwgc truy tim).
Trong viéc t6 chitc, biéu dién dir liéu video s6 dé liru trit va truy van, chiing toi chuan bi di
liéu dé truy van dwa vao ddc trung thi gidc va ngit nghia.

Nham chuan bi dir liéu dé truy van dua vao dic trung thi gidc, ching t6i tng dung cé
cdi tién mot phrrong phap gitip phan doan video thanh cic doan co sd, tir dong thiét 1ap cau
tric video du6i dang bang muc luc va chi muc dua trén dic trung mau va dic trung chuyén
dong, diéu nay cé s mo phdéng gan giong véi bang muc luc va chi muc cda mot cudn sich.
Véi dir liéu nhéap 1a doan video, chiing toi cho két xuat 14 bdng muc luc va chi muc cia doan
video dé. So dd tong quat cla qud trinh tu dong tao bang muc luc va chi muc :

Phan doan tuin tu — Tao cau tric phan cap — Tao bdng muc luc va chi muc.

Vé mit t6 chitc dir liéu, thuc hién liru trit cdc thong tin theo so d6 phan cip sau.

DT vdi ddc trung toan cuc, heu tri:

+ Dic trung cda phan tir dai dién cia 16p cic doan co s&, dic trung cia doan co s& trong
16p.

+ Déc trung cia khung hinh chinh cia phan tir dai dién cia l6p, dic trung cia khung
hinh chinh cia doan co s& trong 16p.

D61 véi dac trung cuc bd, luu tri:

+ Dic trung cla ving tiéu biéu cia doan co s& dai dién.

Dura vao cic diic trung toan cuc va cuc bo, ¢é thé truy tim cdc déi tirong tiwong tu trong
anh, tuy nhién cic dic trung cuc bo chi thé hién dwoc sy tiwrong tu vé mat cdu tric cia viing
chit chira thé hién hét dwoc cai ma ving thé hién & mitrc ngit nghia cia dnh. Vi vay chiing
toi két hop thém ngtr nghia vao viéc truy van.
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Nham chuan bi dit liéu dé truy van dira ngit nghia, trong méi lép trong cay muc luc hodc
cay chi muc, chon doan co s& dai dién, sau d6 tién hanh phan doan cdc khung hinh cia co
s& dai dién thanh cdc ving, cdc viing nay khac véi cde ddi twong khong gian-thoi gian vi céc
ving nay c6 thé khong mang chuyén dong ma chi cin ton tai trong thoi gian di 16m trong
doan co s& dai dién. Sau dé céc vimg tiéu bieu dirge nhém lai thanh cdc nhém véi phan tir
dai dién nhém (phén tir dai dién nhém ving), vd mo6i doan co s& dai dién dugce dai dién bdi
c4c phan tir dai dién nhém vung. Tiép dé, tién hanh chi thich thi cong cho mot s6 cdc doan
co s& dai dién (tap mau), cdc doan co s& dai dién méi c6 thé dwge chi thich tur dong dura
trén moé hinh twong thich song moéi truong ([3]).

Trong cach thitc truy van, ddi véi cdch nhap dir liéu truy van va chién legc truy tim,
ngudi ding c6 thé truy van dira vao ddc trung thi gidc va ngit nghia, cu thé 1 khi truy van,
nguoi dung c¢é thé chon mot trong ba dang sau:

+ Véi dang thit nhit, ngudi dung c6 thé chon thong tin thi gidc toan cuc (dnh tinh, doan
co s&, doan video) hogc théng tin thi gidc cuc bo (cdc khung hinh chinh, cic ving tiéu biéu)
va tir khéa thé hién ngir nghia dé truy vdn. Hé thong sé trd vé cac doan co s& (video) dwoc
sap hang dya vao do do di biét gitta doan co s& (video) két qua va doan video truy van, sau
dé dua vao tir khéa, hé thong sé loai cac két qua khong phit hop & buée truée.

+ V6i dang thit hai, ngudoi sit dung chon thong tin thi gide toan cuc, cuc bo va tir khoa.
Drra vao tir, hé thong trd vé cic doan video phit hop vé ngit nghia truy van, sau dé hé théng
sap hang két qua dwa vao do do di biét gitra doan video két qua va doan truy van.

+ Vi dang thit ba, két qua truy van la giao cia két qud truy van chi dua vao tir va két
qud truy van chi durra vao thong tin thi gidc.

Muc hai bai bdo 1a cic két qua nghién ctru cé lien quan. Muc ba trinh bay t6 chirc dit
liéu video s6. Muc bén trinh bay céch thitc truy van dir lieu video s6. Muc nim trinh bay
két qud thuc nghiém. Muc sdu 13 két luan va hwéng phét trien.

2. KET QUA NGHIEN CUU

Hién nay céc hé truy van video s6 chura thé dédp ng moi nhu cau cla ngudi ding, nhin
chung céc hé truy van video sé da trai qua cic giai doan phét trién sau:

Trong giai doan thit nhat, viéc truy van dwra vao tir khéa va chi thich thi cong cho doan
video. Céch tiép can nay khong kha thi vé mit thoi gian va chi phi khi lwong dir liéu video
tang trudng véi toc Ao nhanh chéng nhir hién nay. Tuy nhién, hién nay cic hé théng truy
van video dwoc ding rong rai trong thirong mai van dang sttr dung cich thitc truy van nay
(vi du nhu cdc hé théng tim kiém cia Google, Yahoo,...).

Trong giai doan thit hai, viéc truy van dwoc thue hién dua vao noi dung, dwra vao viéc
phan doan video thanh céc doan co s&, méi doan co s& dwoc bidu dién bdi mot s6 khung
hinh chinh. Truy van dua vao diic trung thi gidc toan cuc ciia doan co s& hodc khung hinh
chinh nhuw cc diic trung vé mau sic, van, chuyén dong ([5,14]). Uu diém cia cich tiép can
nay la cé thé truy van trén co s& dir liéu video tong quat, khong phu thudc ing dung, tuy
nhién khuyét diém la chwa xét dén céc ddi trrong déng vai tro quan trong trong doan video,
dong thoi chwa virot qua duwoc van dé ve 16 hong ngir nghia cia dic trung thi gidc, tic 1a su
twong dong vé dic trung thi gidc khong luon bdo ddm su twong dong vé ngit nghia.

Giai doan thit ba la thoi ky cia cdc hé thong truy van dua vao ddi twong ([2,12]). Céc
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déi twong nay duwoc goi 1a cac doi twong khong gian-thoi gian. Uu diém cia cdc hé nay 13
cho phép truy van dua vao doi twrgng, két qud truy van phu hop hon vé ngir nghia doi véi
yéu cau truy van. Khuyét diém cia céc hé nay 1a phu thuoc vao ing dung dic thi, khé md
rong cho co s& dit lieu video tong quét.

Giai doan thit tw 1a thoi ky truy van dua vao pha hé tri thite thi gide ([13]). Pha hé tri
thitc thi gidc thirong gém ba phan chinh: tap céc khai niém vé mau, tap céc khai niém vé
van va tap céc khai niém vé hinh ddng. Tap cdc khai niém nay doc 1ap véi cdc tmg dung.
Khi truy van, ngudi diing mo ta ddi twong truy van dwra vao pha hé tri thitc thi gidc. Trong
giai doan ngoai tuyén, hé thong thurc hién viéc lién két céc khéi niém thi gidc trong pha hé tri
thitc thi gidc vdi cde dic trung thi gide cdp thap cida doan co sd (video). Vi vay khi truy vén,
hé thdng tién hanh déi sanh cdc khdai niém thi gidc ma ngudi ding moé ta véi cde khai niém
thi gidc dugc lién két véi dir litu video nham xac dinh két qua truy van. Ching ta khong
theé lién két moi ngir nghia véi dir liéu video s6, nhung lién két cac khai niém thi gidc véi dir
liéu video s6 1a dieu cé thé thwe hién dwgc. Uu diém cia cic hé truy van nay la khong can
phai cé truéc doan video hoiic khung hinh chinh dé truy van va ciing khong can phai chui
thich triéc nodi dung video. Cach truy van nay cé thé ap dung cho co s& dit liéu video tong
quéat. Tuy nhién khuyét diém cta cich tiép can nay la do chinh x4c cia két qud truy van
khong cao, vi vay né dwoc dung nhur buéc tién loc, va kem theo ki thuat phdn hoi tir ngudoi
diing. Tuy nhién ky thuat phan hoi tir ngudi ding doi hdi nguwdi dung phai x4c nhan cic két
qua truy van ding dé qué trinh hé théng hoi tu xdy ra nhanh hon, loc ra céc két qua véi do
chinh x4c cao hon, va dieu ndy khong phai lic nao cling nhan dwoc sy dong cam tir ngudoi
dung.

Khéo sat qua céc giai doan phat trién cla cac hé truy van video, ching t6i nhan thay
néu truy van chi dwa vao diic trung thi gidc hodc chi dua vao tir khéa thi két qud truy van
chwa dat dwoc nhir mong mudn, bdi vi ban chat cia dic trung thi gidc 1a chwa thé hién dwoc
day du ngir nghia cia thong tin thi gidc va ban chat cia tir khéa 1a chwra 10t t4 hét noi dung
cda thong tin thi gidc. N6i tém lai, doan co s& (video) chita dung dong thoi hai dic trung
co ban 14 dic trung thi gidc va dic trung ngtr nghia. Vi vay ching t6i dé xudt mot moé hinh
truy van video két hop déc trung thi gidc va ngir nghia.

3. TO CHUC DU LIEU VIDEO SO

Phan ndy sé trinh bay cdc nét chinh trong viéc t6 chitc, biéu dién di liéu video s6 nham
phuc vu viéc truy van theo dic trung thi gidc va ngit nghia. Giai doan niy gom sau cong
doan chinh:

+ Phan doan tir dong video s6 thanh cic doan co sd.

+ Tao cau tric phan cép (khong chiu rang budc va ¢ rang buoc theo chiéu thoi gian).

+ Riit gon cau triic phan cap, gom nhém céc doan co s& dé hinh thanh bang muc luc (rang
budc theo chiéu thoi gian) va chi muc (khong rang budc theo chiéu thoi gian).

+ X4c dinh phan tir dai dién cho céc 16p doan co s& (co s& dai dién), rit trich khung hinh
chinh cia co s& dai dién.

+ Phan doan co s& dai dién thanh céc ving, gom nhém céc ving, chon phan tir dai dién
nhoém vung.

+ Chu thich ngir nghia cho tap hoc gom cdc co s& dai dién dwoc tao lap & cc budce trén.
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Péng gép chinh cia bai bdo & giai doan nay la:
+ Phat biéu lai viéc thiét 1ap bang muc luc va chi muc & dang téng quat hon dya vao gidi
thuat phan 16p phan cap (Hierarchical Agglomerative Clustering (HAC)) c6 xét dén yéu t6
thoi gian.
+ U"ng dung déc trung tu twong quan mau (AutoCorrelograms) trong cong doan phan doan
video thanh céc doan co sé, ddi phé tot véi viec dich chuyén ddi tirong va camera.
+ Bén canh céc dic trung toan cuc cia doan co s& dwa vao cac khung hinh chinh, ching toi
ding thém dic trung cuc bo 1a céc phan t dai dién nhém ving, c¢6 thé dung cho co s& dir
liéu video tong quat dong thoi néu két hop thém véi phrrong phép chi thich tir dong (dwoc
trinh bay & phan sau), né cing thich hop cho cdc ing dung ddc thi.
+ Dong thoi cé thé gan nhan ngit nghia tuw dong cho co s& dai dién, cau tric cay phan cap
(muc luc, chi muc) c¢6 thé dwgc gan nhan ngit nghia tir dong.

3.1. Phan tich tuy dong video s6 thanh cic doan co s&

Céng doan nay cé anh hudng rat quan trong dén hiéu qua truy van. O day, chinh téi
da két hop lroc do tu twong quan mau va giai thudt Watershed dé phan tich tu dong doan
video s6 thanh céc doan co s& ([8,9]). Phwong phdp nay gitip tdng do chinh xdc (mitc dd tim
ding) va do trung thue (mie do tim sot).

Da s6 céc phirong phap truyén thong phan doan dudong cong sai biét dua trén quan diém
chuyén canh. Puwomg cong dwge do tim dé x4c dinh cdc dinh dya vao ngudng (tirc do tim
theo chiéu doc cia dwdmg cong sai biét va doan co s& dwoc xdc dinh nhwr 14 phan gitra céc
dinh nay. Khuyét diém xdy ra la néu ngudng qua bé thi xdy ra tinh trang phéat hién du va
néu nguong qua lém thi xdy ra tinh trang phéat hién thiéu. Bai bdo ding cdc todn tir hinh
thai hoc tac dong vao dudomg cong sai biét cé tadc dung nhwr loc phi tuyén nham bam sat hinh
déng dwong cong sai biét gitip loai bét cic dinh do dé do tim doan co s& theo chiéu ngang
két hop véi chiéu doc trén dudng cong sai biét ([8,9]).

Ta sé thiét 1ap duwong cong sai biét véi do do twong tur gitra cdc khung hinh theo Iwoc do
trr twong quan mau ([4,8]). Trong budc nay, ta st dung lwge do turr twong quan mau thay
thé lroc d6 mau nham khic phuc nhwoc diém ve tinh cuc bo trong phan b mau cia lwge do
mau (2 dnh ¢ lwge dd mau twong tir nhung cé thé rat khac nhau) va lam 19 1o sai biét tai vi
trf x4y ra chuyén canh, nhim phat hién chinh x4c hon cic doan co s&. Dic trung tu twong
quan mau ddi phé tét véi sir dich chuyén cia déi tirong va sur dich chuyén cia camera.

3.2. Tao cau tric phan cip

Dua vao v tudng tao bang muc luc va chi muc, ta phat biéu bai toan & dang tong quat
hon, dya vao gidi thuat gom nhém phan cip (Hierarchical Agglomerative Clustering (HAC))
([8]) dé lién két cdc doan co s& theo cau tric cay. Trong giai doan gom nhém cia gidi thuat
HAC, viéc chon cdp doan co s& C;, C; dé ddi sanh phu thudc vao dang lién ké thoi gian. O
day, ta dung hai dang lién két: lién két phu thudc thoi gian cho bang muc luc va lién két
khong phu thuoc thoi gian cho bang chi muc. Thuce chat, cong doan nay gitip chuan bi cho
cong doan gom nhém céc doan co s& c6 cing dic trung thi gidc.

3.3. Rit gon cdu tric phan ciAp d&€ hinh thanh bang muc luc va chi muc

Trong giai doan nay, cin loai bd cdc nit trung gian trong qué trinh tao 1ap cay phan cap.
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N1t cin loai bé dya trén tiéu chuan xét do di biét bé nhit va 1én nhat véi nit cha ([8,9)).
Sau cuing, cic nit 14 ¢é cung nit cha sé dwoc gom thanh mot nhém. Két qua & cong doan
nay 1 mot tap céc lép, moi 16p chira cac doan co s& c6 do di biét bé vé dic trung thi gidc,
dong thoi cdc 16p nay cé thé dwge sip theo chiéu thoi gian (d€ hinh thanh bing muc luc)
hodc khong phu thudc chiéu thoi gian (dé hinh thanh bang chi muc). O cong doan nay, giai
thuat gom nhém phan cdp dwoc phat bieu lai & dang tong quéat hon, cé xét dén yéu to thoi
gian.

3.4. Xéac dinh co s& dai dién, rit trich khung hinh chinh cia co s& dai dién

Can x4c dinh co s& dai dién cho moi nhém cic doan co s& & cong doan trude. Gid sir
doan video V = {C;,i = 1,2,....,n}, C; = {S;, j=1,2,...,m}, S; la céc doan co s&. Trong
méi 1ép C;, chon co s& dai dién Rep;, trong dé Rep; 1a doan co s trong 16p C;, co s& dai
dién Rep; thoa:

m; m;
> d(Rep;, S}) <Y _d(S}, S)), VE € [1,2,..,mi]
j=1 j=1
Dung giai thuat HAC dé xéc dinh cac khung hinh chinh cho co s dai dién, két qua ctia cong
doan nay la co s& dai dién Repduoc dai dién bdi tap cac khung hinh chinh {F; 5,k = 1,2,..., p}.

3.5. Phéan doan co s& dai dién thanh cdc viing, gom nhém cic vung, chon phan
tir dai dién nhém ving

Nham rit trich noi dung tiéu biéu cho doan co s, ta ding gidi thuat phan doan anh cho
cdc khung hinh cia co s& dai dién thanh cdc viing, gom nhém cdc viing thanh cidc nhém viing
v6i phan tir dai dién nhém ving ([10]). Céc phan tir dai dién nhém ving nay chinh 1a cdc
dsic trung cap cao cia doan co s&, giip nguoi dung cé thé thé hién nhu ciu truy van & mic
ngi nghia sat véi noi dung thuc cé trong video, gitip bat thém nhip ciu néi gitta dic trung
cap thap cia video va ngir nghia. Cach ti€p can nay cé mot s wu diem hon so véi cach tiép
can xéc dinh cdc ddi twong khong gian-thoi gian dua vao vector chuyén dong, vi xéc dinh
cdc doi twrong khong gian-thoi gian thudmg vap phdi khé khan doi véi cde dang video c¢6 noi
dung it chuyén doéng va suw thay doi cia camera ciing nhu khé mé rong cho céc dang video
tong quat.

Gid str ¢6 tap cic co s& dai dién {Rep;, i = 1,2,..., N Re p} , moi Rep; c6 tap cdc ving
R; = {rij, j=1,.NR;}, tdp ving nay dugc gom thanh tap cdc nhém ving duge biéu thi bdi
CLUS = {clusy, k =1..NC} vd moi nhém viing clusy duge xdc dinh mot phan tir dai dién
nhém vimg duwoc bicu thi bédi regy,. Céc ving cla mdi co s& dai dién sé dwgce thay thé bdi
phan tir dai dién nhém viung gan nhat. Két quad cia cong doan nay 1 moi co s& dai dién sé
dwoc biéu dién bdi mot tap cdc phan tir dai dién nhém ving.

3.6. Chu thich ngir nghia cho tdp mau gdém tap cac co s& dai dién

Ta ti€p can truy tim video dua vao ngit nghia theo huéng chi thich tur dong video. Hudng
ti€p can nay giip chu thich tri thitc vao co s& dir liéu video mot cach twr dong va hé théng
truy van sé ngay cang thong minh hon véi cong cu chi thich video tu dong.

Muc dich cta viéc chi thich doan video tur dong la cho trueée mot doan co s& S chuwa duge
chi thich, chon tuir dong tap tir khéa tir tap tir vung cho trirdc nham mo td S tot nhat. Viec
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cht thich nay dwa vao tap hoc, tirc tap video duwgc chi thich trude. Tap nay duwoc xéc dinh
nhu sau:

VS = {(51, Wl), ceey (SN, WN)}

Chon huéng ti€p can chi thich video dwa vao mo hinh twong thich song méi truong [3]
thuomg dwoc dung trong ngon ngir. Thay vi khao sat viéc truy van bang ngoén ngir nay dé
truy tim ra tai lieu duwoc viét bdi ngon ngir khac, ching toi khao sat viéc truy van bang ngon
ngit dé truy tim ra doan video duroc viét bdi “ngon ngit” dic trung thi gidc.

Sau khi c6 dugc cdc nhém ving tai bude trude, ta tién hanh chi thich thi cong tap hoc
gébm cic co s& dai dién dé lién két ngit nghia v&i video. So véi [3], tac gid da thure hién hai
cai tién chinh 13 phan doan, phan nhém viing dua vao gidi thuat HAC va chi thich ngir nghia
sau khi phan doan, phan nhém.

4. CACH THUC TRUY VAN DU LIEU VIDEO SO

4.1. Phuong phap nhép liéu khi truy vin
Bai bdo trinh bay phwong phap nhap liéu két hop dic trung thi gidc véi ngit nghia.

4.1.1. Truy van dua vao ddc trung thi gidc

Nguoi dung nhap liéu theo cac cach sau:
Cdch 1: Nhap doan co sd.

Doan doan co s& truy van dwoc bieu dién bdi tap céc khung hinh chinh hoiic tap cdc phan
tr dai dién nhém (phan tir dai dién nhém ving cia riéng doan co s& nay), cdc khung hinh
chinh ho#c cdc phan tir dai dién nhém nay sé dugc dung trong qué trinh truy van.

Cdch 2: Chon mot s6 phan tir dai dién nhém cia doan co s& truy van.

Ngudi ding c¢6 thé chon va két hgp mot s6 phan tir dai dién nhém (khong nhit thit
dung toan bo) theo todn tir luan Iy AND, OR, NOT. Dang truy van tiéu biéu c6 dang:

(Sel(rep;) OR Sel(rep;)) AND (Sel(repy,) OR Sel(rep;)) AND NOT (Sel(repy,) OR Sel(repy,))

Sel(rep) trd vé gia tri True néu viung rep dwgc chon.

Cdch 3: Chon cdc phan tir dai dién nhéom ving cia co s& dir liéu video, v6i cadch nhép liéu
nay, ngudoi dung khong can cé trirde doan co sd truy van.
4.1.2. Truy van dua vao ngie nghia

Nguoi ding c6 thé thé hién cau truy van dudi dang cac tir khéa. Cho trude cau truy
vin Q = wy,...,w; va tap cdc doan co s&, muc dich cia bai todn 1a tim cdc doan co s&
S = {regi...regm} thich hop véi cau truy vin Q.

4.1.8. Truy vdn dua vao ddc trung thi gidc va ngit nghia

Poan video mang hai dic trung chinh 13 déc trung thi gidc va ngit nghia. Pong thoi nhw
chiing ta da biét, hinh dnh v ngon ngit 14 hai dang thong tin quan trong trong giao tiép gitra
ngudi v4i nguoi va gitta ngudi véi mdy, vi vay ching t6i mong muon két hop ching trong
viéc truy van video. Dir liéu nhap 14 doan video va cau truy van. Qué trinh truy van cé thé
dién ra theo céc cach sau.

Cdch 1: Truy van dwa vao dic trung thi gide, loc lai két qud dua vao ngir nghia. Nhap doan
co 8O truy vin Sg = {regi...reg,,} va céc tir truy van Q = wy, ..., wy.
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Cdch 2: Truy van dura vao ngir nghia, loc lai két qud dwa vao ddc trung thi gidc.

Nhép doan céc tir truy vin Q = wy, ..., wy va co s& truy vin Sg = {regi...regm}-

Khi chi thich ngr nghia vao tap hoc (tap céc co s& dai dién), ngudi ta thuomg chi chu
trong dén ngtr nghia, khong chi thich chi tiét cdc ddc trung vé thi gide. Vi vay cach truy van
nay gitip khic phuc cic khuyét diém cia hai cdch truy van trén, dong thoi cé thé ap dung
hiéu qua vao cdc tng dung dac thiu.

4.2. Chién lugc truy tim
4.2.1. Déi véi truy vain dva vao ddc trung thi gidc

Véi phan tir dai dién nhém repy c6 duge tir cadch nhap liéu & Muc 4.1.1, chon nhém ¢
phan tir dai dién nhém ving gan nhat v&i né, bieu thi nhém vimg dé 1a Clus, va phan ti
dai dién nhém vung la reg,.

Biéu thi tap cdc doan co s& c¢6 it nhat mot vimg thuoe Clus, 14 SClus,. Tap két qua cac
doan co s& tlr dang truy vén:

(Sel(rep;) OR Sel(rep;)) AND (Sel(repy,) OR Sel(rep;)) AND NOT (Sel(repy,) OR Sel(repy))
se la: (Sclus;U SClus;U Clusy)\ (Sclusy,USClusy,).

Sau ciing két qua dwroc siap hang dwa vao do do di biét gira hai doan co s& dwroc dai dién
bdi cdc phan tir dai dién nhém vung ([10]). Méc du truy van dwa vao phéan tit dai dién nhém
ving ciing gitp thé hién mot phan ngir nghia trong truy van, tuy nhién su tirong dong ve dac
trung thi gidc khong nhéat thiét dan dén su twong dong vé ngit nghia gitta doan co s& truy
van va doan co s& két qua. Vi vay chiing t6i cho phép nguoi dung két hop truy van dua vao
doan co s& va tir khéa nham loc ra két qua vira twrong dong ve mit thi gidc vira twrong dong
vé mit ngir nghia.

4.2.2. Déi véi truy vin dua vio ngit nghia

D6i véi dang truy van & Muc 4.1.2, dé truy tim céc doan co s& phil hop, ching t6i ding
phan bé xdc suat P(Q|S) dé x4c dinh mitc do trong thich ciia doan co s& véi cau truy vén,
dai lwong nay duwoc xdc dinh nhu sau:

k
P(QIS) = P(w;|9),
J=1

trong d6 P(w,|S) dugc tinh theo cdc phwong trinh trong [3,11].

Dura vio P(Q|S) ta c6 thé sip hang két qua truy van.
4.2.8. Déi véi truy vain dua vao ddc trung thi gidc va ngi nghia
Cdch 1: Dua vao truy van theo ciach 1 & Muc 4.1.3, dung phuong phép truy van video dua
vao dic trung thi gidc & Muc 4.2.1, ta c6 tap két qua 1a cdc doan co s& RS. Dung phuong
phap truy van video dua vao ngit nghia & Muc 4.2.2, sip hang két qua tim duoc dura vao dai
lwong P(Q|S) = IL_ P(wy]S)
Cdch 2: Dua vao truy van theo cach 2 & Muc 4.1.3, dung phuong phép truy van video dua
ngtr nghia & Muc 4.2.2, ta ¢ tap két qud cdc doan co s& RS. Dung phwong phép truy van
video duwa vao thi gidc & Muc 4.2.1, sip hang két qud tim dwoc dwa vao do do di biét gitra
doan co s& truy van Sg va doan co s& thuée tap RS ([10]).
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5. KET QUA THU'C NGHIEM

Phwrong phép truy van da dwoc trinh bay cé thé 4p dung cho céc thé loai video, khong
phu thudc tng dung. Tuy nhién trong khuén khé mot bai bao, ching toi trinh bay mot s§
két qua thue nghiém dua trén bo dir liéu video s6 thudc thé loai: thé giéi loai vat, phim hoat
hinh, thé thao, tin tic-thoi sur.

Hé thong truy van video s6 ctia ching t6i ¢6 thé thuc hién céc téc vu sau:

+ Vi dir liéu nhap 14 mot doan video, ching t6i trd vé cau tric muc luc va chi muc cia
doan video d6, dong thoi ¢6 thé chi thich tu dong cho céc doan co s& trong cau tric muc luc
va chi muc vira tao.

+ Gitip ngudi ding cé thé dién dat ¥ twdng truy van gan véi 16i nghi clia con ngudi thong
qua cdc phan tir dai dién nhém ving va cdc tir khoa.

Trong giai doan ngoai tuyén, t6 chirc va biéu dién dit liéu video s6 dwroc tién hanh cu thé
nhu sau:

+ Phan doan tu dong video thanh céc doan co s&: Dura vao dic trung mau va dic trung
chuyén dong [8].

+ Tao cdu tric phan cap, rit gon thanh bang muc luc va chi muc.

+ X4c dinh co s& dai dién, rit trich khung hinh chinh cia co s& dai dién:

e Riit trich ddc trung cia doan co s& gom 2 diic trung mau va 2 dic trung chuyén dong

8]

e Rt trich dic trung cia khung hinh chinh gom déc trung vé mau nhu lwoc do tu twong
quan mau, dic trung vé van nhu lege do hé s6 géc (Edge direction histogram) va vecto
chuyén dong [4,8].

+ Phan doan co s& dai dién thanh cdc ving, gom nhém céc ving, chon phan tir dai dién

nhém vung.

+ Rt trich ddc trung cia phan tir dai dién nhém ving gom dic trung vé mau, van, hinh
déng ([10]).

+ Chu thich ngtt nghia cho tap hoc gom cac co s& dai dién da dwoc tao lap.

Chiing t6i tién hanh khdo sit bo dir liéu gom 12 doan video s6, dirgc phan doan tu dong
thanh 5280 doan co s&, cdc doan co s& nay dwge gom nhém thanh 78 16p (theo ciu triic chi
muc) v6i 78 co s¢ dai dién, cic co s& dai dién nay dwgc phan tich thanh 148 nhém vung anh
vGi 148 phan tir dai dién nhém viung.

bé thuc hién viéc truy van durra vao ngit nghia, ching t6i chuan bi bo tir ving hudn luyén
gbém 487 tlr duwrgc t6 chitc theo phad hé tri thitc (Ontology) duge liét ké mot s6 tir dai dién
nhuw sau (bd tir vieng nay hoan toan cé thé dugec mé rong cho cic tng dung riéng biét):

Thién nhién:

Bau troi Nui Song bét nén
May boi Sudi Cat
Hoang hon Cay xanh Théc Tham co
Binh minh  Rirng Bai bién Neén 14

Pong vat:
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Su tr  Chim Cé Nguoi
Cop  Thién nga C&heo Khi
G&du Vit troi C4d sdau  Ran
Nguwa Bo cau Ba ba  Khing long
Thé thao:
Khan dai Béng d4 San ¢4 Béng ro
Khung thanh Béng chuyén
Cau thi Béng nuéde
Tin tirc-thoi su:
Phat thanh viéen Lam nghiép
Thanh pho Thién tai
Nong nghiép Du lich
Ngu nghiép Ho4 hoan
D0 chinh x4 D9 trung thuc Mirc do hiéu qua
Trung binh | Trung binh Poi v6i nguoi diing
(%) (%) (theo ¥ kién nguéi dung)
1. Phuong phap 58 67 Két qua truy van :
truy van dua vao - Tim dugc doan can tim, tuy nhién két qua sai con
dac trung thi giac nhiéu
cua doan co s& Thoi gian truy véan : - Nhanh
2. Phuong phap 62 69 Két qua truy van :
truy van duwa vao - C6 thé tim dwoc nhiéu doan can tim ma phuong
dac trung thi giac phap 1 khéng tim dwgc , tuy nhién két qua sai con
ciia cac khung hinh nhiéu
chinh Thoi gian truy van : - Nhanh
3. Phuong phap 74 78 Két qua truy vén :
truy van dua vao - Tim dugc doan can tim, ndi dung cta doan can tim
cac ptddn phit hop hon vé ngit nghia can truy van. D& dang thé
hién y8u ciu truy van so véi phuong phap 1 va 2.
Tuy nhién mét s ptddn trong co s& dit liéu khong
thé hién r6 nét ngir nghia.
Thoi gian truy véan : - Nhanh
4. Phuong phap 79 81 Két qua truy vén :
truy van dua ngir - B chinh x4c cao, tuy nhién con bi phu thudc vao
nghia kho tir vung.
Thoi gian truy véan : - Nhanh
5. Phuong phap 83 80 Két qua truy van :
truy van két hop - D¢ chinh xac cao, két qua truy van phi hop vé ngif
dac trung thi giac nghia va dac trung thi giac.
va ngitr nghia Thoi gian truy van : - Nhanh
Ta st dung 2 dai lwong: do chinh xédc va do trung thue dé danh gid tinh hiéu qué cla hé
thong.

Do chinh xdc = (S6 doan co s& tim dwge ding / S6 doan co s& tim dugce).

Do trung thirc = (S6 doan co s& tim dwge ding / Tong s6 doan co s& ding thue cé)

Thuec hién viéc truy van dwra trén bo dir litu gom 5280 doan co sé.
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Preci si on Duong do thi P-R tmg voi
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Hinh 1. Puong cong thé hién mdi quan hé giita A6 chinh xac va do trung thuec
v4i cac phwong phép truy van khic nhau

Két qua truy van cho thdy mo hinh két hop truy van dwra vao ddc trung thi gidc va ngir
nghia dem lai két qua t6t hon céc v&i cdc phwong phdp truyén théng chi dua vao dic trung
thi gidc toan cuc, cuc bo hodc chi dua vao ngir nghia.

6. KET LUAN VA HUGNG PHAT TRIEN

Bai bdo da trinh bay mot mo hinh truy tim dit liéu video s6. M6 hinh nay tap trung vao
hai van dé then chdt trong viéc truy tim, dé 1a to chitc, bieu dién dir liéu video s6 va céch
thitc truy van nham hy vong tirng buéc dat duoc ba muc tiéu sau:

+ Muc tiéu thit nhat 14 xay dung mo hinh truy van video sao cho mo6 hinh nay 13 sur mé&
rong tu nhién cda mo hinh truy van dnh.

+ Muc tiéu thit hai 14 mé hinh cé thé ap dung cho dir liéu video tong quat 1an dac thiw.

+ Muc tiéu thit ba 1a két qua truy van phu hop véi yéu ciu vé ngir nghia va thi gidc cia
nguoi dung.

Két qud thirc nghiém cho thdy moé hinh c6 trién vong kha quan. Viéc két hop xay dung
pha hé tri thitc thi gidc va chi thich tu dong doan video dé cé thé truy van khong can ding
dén doan co s& dong thoi tan dung dic trung mang tinh thoi gian nhu dic trung chuyén
dong trong truy van sé dugce trinh bay trong nhimg cong trinh tiép theo.
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