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MO PAU
1. Ly do chon dé tai

Tra ciru 4nh da phuong thirc dong vai trd quan trong trong nhiéu img dyung
nhu tim kiém hinh 4nh theo vin ban, quén Iy ndi dung da phirong tién va hé théng
dé xudt. M6 hinh tién huén luyén thj gidc—ngén ngit nhu CLIP & tao bude dot
pha bing céch hoc bidu dién chung giira 4nh v4 viin ban trén tap dit lidu 16n, dat
higu qua cao trong nhidu tic vu nhu zero-shot classification va image-text
retrieval. Tuy nhién, CLIP gip han ché khi 4p dung trong hé théng quy mé 16n
do embedding kich thuéc 16n giy t6n kém bd nhé va tinh toan, din dén téc do
truy van chgm. Deep hashing 13 giai phap tiém ning gitip ma héa embedding
thénh ma nhj phan, ting tdc truy vAn nhung thudng chi ap dung cho dir liéu don
phuong thirc va cin nhin manh, chua tin dung durgc mé hinh VLP hién dai.

Xuét phat tir thyc t& d6, dé tai "Nghién ciru phuong phép tra ctru anh da
phuong thirc sir dung md hinh tir ché y két hop ma hoéa bim sau" (SADH) duge
d& xu4t, nhim két hop wu diém ctia m6 hinh tu chd ¥ (Transformer, CNN, CLIP,
ResNet) va deep hashing dé vira khai thac bidu dién ngir nghia manh mé& vira ¢dm
bao tc d6 truy vin va hidu qua luu trit. Nghién ctru nay cd ¥ nghia quan trong
trong tri tu¢ nhén tao va thj gidc mdy tinh, ddng thoi c6 tiém niing tmg dyng thyc
tidn rong rai.

Ni dung dé an dugc td chire thanh ba chwong chinh nhu sau:

Chwong 1: Giéi thidu vé tra ciru dnh

Chwong 2: P& xuit mé hinh tra ciku Anh da phuong thire

Chwong 3: Xiy dung rug dung
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2. Tong quan vé van dé nghiéu ctu

Tra clru anh da phuong thire 14 Iinh vyc nghién clru quan trong trong tri tué
nhén tao, thi gidc mdy tinh va xi ly ngdn ngir, tip trung x4y dung hé théng cho
phép truy vén hinh 4nh qua vin ban. Thach thire chinh 13 sy khac biét vé ngir
nghia va ciu tric gitra hinh anh va viin ban, nén cic phuong phap hién dai tap
trung hoc biéu di&n chung cho hai mién dit liéu nay.

Kién tric Transformer va cic mé hinh nhu CLIP, ViLT, BLIP da chimg
minh hiéu qué vuot trdi trong viée hoc biéu dién da phuong thirc tir bd dit liéu
16n. Tuy nhién, khi 4p dung cho hé thdng quy md 16n, vin dé hiéu sudt va kha
ning m& rong van con 13 rdo can. K§ thuit ma héa bim siu duge quan tim vi
gitp biéu didn dir licu béng ma nhi phan gon nhe, giam chi phi luu trir va ting
tde truy vén. Viée két hgp mé hinh tyr chit y v6i méa héa bim sau trong tra ciru
anh da phuong thire 14 huéng nghién ctru méi, nhim tan dung sirc manh biéu didn
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cua Transformer va hi€u qua truy xuit clia bam séu.

Thach thirc 16n 13 1dm sao hudn luyén hé théng t6i uu héa ddng thoi bidu
dién ngit nghia lién phuong thirc va sinh ra ma bam hiéu qua. Nghién ciru nay ¢6
y nghia ly thuyét va thyc tién quan trong, dic biét trong bdi canh cac hé théng

tim kiém thong minh ngay cang phé bién va phat trién.
3. Muc dich nghién ciru

Muc dich ctia d& tai 13 nghién ctru va d& xuét mot phuong phép hicu qua
cho bai toén tra ctru anh da phuong thuc béng cach két hop mé hinh ty chi y
(self-attention) — tiéu biéu 13 c4c kién triic dua trén Transformer — véi k¥ thuit
mé& hoa bim sdu (deep hashing). Pé tai khong chi hudng t6i viée cai thién do
chinh xéc va hiéu suét trong bai toan tra ctru anh da phuong thirc, ma con gbp
phdn mé rong kha néng img dung ctia céc md hinh hoc sfu hién dai trong cac hé

théng truy xuét thong tin théng minh, K&t qua nghién ciru ¢ thé 1am nén tang




3
cho céc ing dyung thyc tién nhur tim kiém anh thong minh, g01 y ndi dung, quan
Iy dit ligu da phuong tién, va cic hé théng tro 1y do.
4. Poi twgng va pham vi nghién ciu
Déi trong nghién ciru: Cac phuong phép tra ciru anh da phuong thire.

Pham vi nghién ciru: Cac phwong phap tra ciru anh véi dir 1iéu dau vio bao
gom hinh anh v véin ban m ta sir dung céc kién tric ty chit ¥ két hop CNN va

ma héa bim sau.
S. Phrong phap nghién cirn

D& tai sit dung két hop céc phwong phép: Phan tich tai liéu, khao st va
dénh gid cic md hinh hién co, thiét ké va xay dyng mé hinh d& xudt, phat trién
nguyén miu hé théng, thir nghiém va danh gia hiéu qua m hinh.
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NOI DUNG

CHUONG 1: GIOL THIEU VE TRA CUU ANH

1.1. Téng quan vé tra ciu auh:
1.1.1. Khdi ni€ém tra citu dnh

Tra ctru anh 12 qué trinh tim kiém v thu héi nhitng hinh 4nh lién quan nhit
tlr mét co s& dit 1i¢u dura trén thdng tin truy vin do ngudi ding cung cép. Tra ciru
anh khong chi mang y nghia v& mit ky thuit ma con c6 ¥ nghia thuc ti3n siu
rong, dugc g dyng da dang,
1.1.2. Phan loai tra ciru 4nh

Mot sb phén loai ndi bat bao gdm tra ciru dya trén ndi dung thj gidc, tra
ctru dya trén van bén, va cic hé théng tra ciru 4nh da phuong thite, ..., cu thé:

Tra ciru 4nh dya trén ndi dung — CBIR: Ngudi ding cung cdp mét hinh
anh mAu, va hé théng tim anh twong tw dya trén cc thude do trong khdng gian
déc trung

Tra ciru 4nh dya trén vin ban — TBIR: Ngudi ding mé t4 hinh anh cin
tim bing ngdn ngit tur nhién.

Tra ciru 4nh da phwong thire: Ngudi ding c6 thé sir dung nhidu loai dit
lidu dé tra ciru anh, phd bién 14 hinh anh va viin ban mé ta.
1.2. Tong quan vé tra cirn anh da phwong théc:
1.2.1. Khi ni¢m va diic diém ciia truy xufit inh da phwong thire

Tra ciru 4nh da phuong thire 1a hé théng xir Iy ddng thoi nhidu dang dit liéu
khéc nhau, phd bién nhét 12 hinh anh va vin ban. Dic diém ndi bat clia tra ctru
anh da phuong thirc 12 tinh linh hoat trong twong tic véi ngudi ding, khé ning

tong hop va kh4i quat héa ngit nghia va cé tinh chit m& rong manh mé,
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1.2.2. Pic trung dir liéu diu vao (hinh dnh va viin bin)

Dir li¢u hinh anh: Tin hiéu lién tyc trong khéng gian hai chiéu, chira lwong
16n théng tin v& mau sic, bién dang, két cdu, hinh khdi va b cuc tdng thé cia
canh, duge td chirc theo ciu tric khdng gian, ¢6 nhidu nhiéu.

Dir liéu viin ban: Chudi token roi rac (tlr, cum tir) duge 3 chire theo ci
phap ngdn ngit tw nhién, thuwong chi néu ra mot phin ndi dung anh thay vi tai tao
toan b¢. Vvin bén c6 c4u tric hinh thirc n dinh hon, nhung lai chju 4nh huéng
manh cta tinh chii quan va phong céch dién dat.

Sy di thé (heterogeneity) giira hai loai dit liéu: Dang bidu dién (lién tuc
va 1 rac), phén phdi théng ké, mirc d6 triru tugng va loai thong tin mang theo.

Vai tré ciia embedding chung trong viée két néi hai phwong thirc: Hoc
mot khdng gian embedding chung, trong d6 embedding anh va embedding vin
ban twong ing dugc kéo gan nhau, con cic cip khong tuong tmg bi ddy xa
1.2.3. Cac thach thirc trong viée két ndi dic trung hinh anh va vin ban

Céc thach thire trong viée két ndi hai phwong thie :

e Khoang céch biéu giita hai loai dir lidu.

¢ Su khéng d8i ximg v& thong tin giita hinh 4nh va vin ban.

¢ Sy léch mure triru giita hai loai dit liéu

e Dit lidu thure t& thuong di kém véi nhidu va sy thidu nhit.

1.3. Céac nghié€n ciru lién quan

Cac md hinh thj gidc—ngdn ngir tién huin luyén: CLIP, ALIGN, SigLIP,

ViLT, BLIP.

Céc md hinh hop nhét djc trumg da phwong thire: FashionVLP, VILT,
BLIP.
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Céc mé hinh trich xuit dic trung hinh inh két hgp CNN va ViT
(Hybrid Visual Encoders): ViT, CvT, CoAtNet.

Cac phwong phap hashing: LSH, ITQ, DSH, DPSH, HashNet, DHC.
1.4. Két luin chwong 1
Chuong nay trinh bay nhimg nén tang ly thuyét cin thiét cho viéc nghién ctru
bai toan tra ctru 4nh va tra clru 4nh da phuong thire, bao gdm céc khéi niém co

ban, phén loai, dic trung dir liéu, va cdc hudng nghién ciru lién quan.
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CHUONG 2: PE XUAT MO HINH TRA C'U ANH DA PHUONG
THUC

2.1. Phéu tich yéu ciu va dinh hwéng mé hinh
2.1.1. Yéu ciu vé hiéu nang va dj chinh xic

D9 chinh x4c phéan anh khé ning mo hinh hiéu va dnh xa mdi quan hé giira
anh va viin ban trong khong gian biéu dién chung. Pay 12 yéu t6 cbt 151 dam bao
ring c4c anh duge tra va thye sy phi hop véi ¥ nghia ngit nghia ciia truy van vin
bén. Bén canh dd chinh xac, hé théng cling cén dat hiéu néng suy ludn cao @& ¢6
thé xir ly truy vén trong thoi gian ngin, diic biét khi co s& dit li€u c6 hang triéu
anh. Tuy nhién, tdc d§ chi that sy c6 y nghia khi mé hinh vén duy tri dugc do
chinh x4c ngit nghia. Diéu nay it ra yéu cu mé hinh phai vira duy tri do chinh
X4c cao trong 4nh xa ngir nghia, vira t8i wu héa tée d6 truy van va chi phi bd nhé,
dam bao tinh kha thi khi trién khai trén hé théng quy ma 1én.

2.1.2. Tinh mé& rgng va kha niing 4p dung thye té

DPém bao kha ning truy vin nhanh, chi phi luu trit thip va néng lyc xir ly
6n dinh véi kho dit lidu 16n.

Tinh linh hoat khi trién khai trén nhiu méi trudmg. M5 hinh cin phu hop
cd trong ha ting may chi manh 1n c4c hé théng gisi han ti nguyén nhu thiét b
bién hodic dich vu thoi gian thye.

Kha néng tin dung cic mé hinh pre-train hd trg tdt cho tinh mé rong, béi
vige céip nht hodc mé rong kho dit ligu khong doi héi hudn luyén lai tir diu.

Kha ning tuong thich véi dit ligu khong ddng nhit: chét lugng, 4nh sang,
g6e chup va phong céch khac nhau déi véi anh; 46 chi tit va phong céch didn
dat d8i v6i van ban.

Dé dang tich hop, cap nhét va mé rong chi muc.




2.2. B mi héa hinh anh
2.2.1. Khéi Transformer (Transformer Block)

Tinh chinh m6 hinh: CLIP ViT-B/16:

* Chia patch va 4nh xa tuyén tinh (Patch Embedding)

® Thém thdng tin vj tri (Positional Embedding)

* Coché ty chi y da d4u (Multi-Head Self-Attention)

* Mang lan truyén tién (Feed-Forward Network — FFN)

* Chuén hoa va két néi tit (LayerNorm & Residual Connection)
2.2.2. M dun twrong tic (Interaction Module)

Céu triic:

* Nhanh CNN - sir dung Resnet-50 ting cudng dic trung cuc bd.

* Két hop dic trung tir khdi Transformer va nhanh CNN bing multi-head

self-attention.

Tinh chét ndi bat:

* Khé néing ty dong hoc trong s6 két hgp thong qua co ché ty chi ¥ da.

* Kha ning gidm sy phan ky cua hai dang dic trung.

* Kha nang md hinh héa quan h¢ phi tuyén va da chidu giita hai ngudn dic
trung. Cho phép thich nghi linh hoat véi nhidu loai anh va didu kién thu
nhén.

2.3. BO mi héa vin ban
2.3.1. M héa viin ban biing CLIP

Mb hinh d& xudt k& thira nguyén ven tir text encoder ctia CLIP. Qua4 trinh
mi héa bit diu bing token héa Byte-Pair Encoding (BPE), cdng positional

embedding va di qua nhiu ting Transformer véi co chd Multi-Head Self-
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Attention (MHSA) va Feed-Forward Network (FFN), gitip nim bét cac phy thudc

dai han va quan hé ngir nghia phic tap.
2.3.2. Vin dé bit d6i xing giira hai dong dic trung

Yéu cu quan trong trong mdt hé thdng da phuong thirc 13 biéu dién cia
anh va vin ban phai duge 4nh xa vio cling mot khéng gian ngit nghia chung dé
c6 thé so sanh truc tiép bang nhitng do do twong ddng don gian nhu khoang cach
cosine hodc khoang cdch Hamming. Tuy nhién, do ban chét khéc nhau cia hai
phuong thire, sy bét ddi xtmg trong phan phéi dic trung 1a mot van dé phd bién
va ¢6 anh hudng dang ké dén hiéu sudt truy véin. Su bt dbi ximg bidu hién ro
rang & ba khia canh: mirc d6 triru tuong, phin phdi théng ké embedding khong
tuong thich, d phong phii vé& ngit nghia khong ddng du.

2.3.3. M6 dun anh xa vin bin (Text Projection Module)

Dé giai quyét triét ¢ vAn d& bét ddi ximg giita hai dong dic trung, md hinh
SADH b4 sung mdt m3-dun 4nh xa vin ban (Text Projection Module) méi ¢6 vai
trd diéu chinh embedding vin ban trudce khi dua vao thng ma héa bim. V& mit
kién tric, mé dun dnh xa vin ban dugc trién khai dudi dang mdt mang MLP ba
tng, két hop tuyén tinh, phi tuyén (GELU) va chuin héa 16p (LayerNorm), gitip
ting tinh biéu dat ma khong phé v ciu tric ngir nghia vén c6 cia embedding
van ban.

Mot diic diém quan trong trong thiét ké ciia md dun énh xa vin ban 1 trong
s6 residual c6 thé hoc dugc, cho phép mo hinh kiém soat mirc do pha trdn gitta
embedding van ban ban diu va embedding sau bién dbi. Tac déng ciia mé dun
énh xa vin ban khéng chi ndm & viéc bién ddi embedding ma con gép phin giam

hién turgng 1éch phéan phdi (distributional shift) giira hai phuong thirc,
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Ham mat mat twong phan cudi cing 1:
Leontrast =5 (Lize + Lezi) (2.20)
Quantization loss duoc thiét ké nhdm thu hep d¢ chénh 1&ch gitta bidu dién
lién tye va biéu dién nhj phan:
Lauant = 5 Z=1 (1] - 111%) (2.21)
véi by € [~1,1]% 1a véc-to lién tuc chidu d (sb bit).

Céch ti€p can niy cho phép mé hinh duy tri tinh kha vi trong qua trinh huin

luyén giam thiu sai 1¢ch khi chuyén sang nhj phan bing ham sign:
by = sgn(hy) € {—1, +1}“. (2.22)

Bit balance loss déng vai trd didu chinh phan phéi cua céc bit trong ma
bim nhim tranh hién tugng “sup dd bit” (bit collapse). Cho batch véc-to dic
trung lién tuc:

1
H= 3T (2.23)
Ham mét mat can bing bit dugc dinh nghfa:
Lypg = lull. (2.24)

Alignment loss 13 thanh phin dic biét quan trong nhim khic phuc sir bét
d6i xtmg gitta hai dong xir Iy hinh anh va vin ban, Vi u; = E[h], ur =
E[hr),of = Var[h],6f = Var[hs], 4, = 0.1, ham mét mét ciin chinh:

Latign = g — wrll + A5llof — o?l13 (2.25)

Céc thanh phan trén duge két hop tuyén tinh dé tao ra ham t6i wu cudi clng:

Ltotal = Ac['contrasr + Aquuant + ’lbLbalance + Aa‘calign:
(2.26)

trong do: Ac, Ag, A, A, 12 hé sb diéu chinh déng gbp timg thanh phin.
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2.4.4. Chién hrge huéin luyén két hop hai midn dir lidu
Chién lugc huén luyén nhidu giai doan ctia SADH nhim dat dugc ba myc
tiéu lém:
* Giai doan 1: On dinh héa khéng gian dic trung chung trudc khi can
thiép sdu vao backbone pretrained.
* Giai doan 2: Tinh chinh selective céc tAng quan trong ciia CLIP dé ting
dd chinh x4c truy vén.
* Giai doan 3: T8i vu ma bim dé dam bao hiéu sut cao trong suy luin va

trién khai thuec té.

Co ché déng bing timg phin 13 thanh phin quan trong trong chién lugc
hudn luyén ctia SADH, nhim tan dyng t6i da tri thirc d3 dugc hoc tir mé hinh tidn
hufin luyén CLIP ddng thdi giam thidu chi phi tinh toén va dao ddng gradient
trong qua trinh t6i wu. Thay vi huén luy€n toan bo by ma héa thj giac va ngén
ngir cia CLIP, SADH chi tinh chinh mot cdch c6 chon loc cac 16p cubi clia bd
ma héa thj gidc va gilr nguyén c4c thanh phan cdn lai. Co ché nay khong chi
mang tinh thyc tién v& mit tinh todn ma cén c6 y nghia quan trong trong viéc duy
tri On dinh hudn luyén. Néu céc tng diu cta CLIP ciing dugc c4p nhét ddng thoi,
sy dao ddng ndy c6 thé 1am phé vé& ciu tric biéu didn d5 én dinh tir tién hudn
luyén, din dén hién tuong “catastrophic forgetting”.

2.5. Két ludn chwong 2

Chuong 2 trinh bay mé hinh tra ciru anh da phuong thirc SADH (Self-
Attention and Deep Hashing) dugc d& xudt, bit ddu tir by ma héa hinh anh, sau
d6 13 bd mé héa van ban, cubi ciing 14 ting ma héa bim nhj phan va chién huge

huén luyén két hop hai mién dix ligu.
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CHUONG 3: XAY DUNG UNG DUNG

3.1. Nén tang va cong cu trién khai

Nén tang va cong cu trién khai sit dung trong d2 ti duge trinh bay trong
Bang 3.1.

Bidng 3.1: Nén ting va cong cy trién khai

Muc dich sir dung Nén ting va cong cy
Ngon ngit 14p trinh Python
X8y dung md hinh PyTorch
Torchvision
Clip
Danh gia m6 hinh Scikit-learn
Xt ly dir ligu Numpy
Pandas
Truc quan héa Matplotlib
Dir liéu Datasets (Fickr30k)
Torchvision (CocoCaptions)

3.2. Xay dyng va xir Iy dir lidu thir nghiém

Str dung hai bd dir liéu chudn trong Iinh vyuc Vision—Language: MS COCO
Captions va Flickr30k:

¢ B9 dir ligu MS COCO Captions (Torchvision) chita hon 120.000 hinh

2 hY Ase o M b I 4 - A 2 . 2 ‘ . h] ] 2
anh va moi anh di kém 5 cha thich miéu t3 khéng chi d6i twong ma con ca
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hanh dong, mbi quan hé va béi canh, gitip mo hinh hoc dugc thong tin ngit
nghia phong phu.

* B) dir li¢u Flickr30k (HuggingFace) c6 quy mé trung binh gdm 31.000
hinh anh, moi anh di kém 5 ciu mé ta twong ty COCO nhung mang phong
céch ngdn ngir tyr nhién, ngin gon va don gian hon.

D¢ dam béo dir liéu tir hai b hoan toan twong thich trong qua trinh huén
luyén, ludn vin 4p dung quy trinh chudn héa théng nhét:

o Anh duge chufn héa theo chuén CLIP (mean, std) va dua v& kich thuéce
224x224.

* Van bin dugc token héa bing clip.tokenize, gidi han t5i da 77 token.

¢ MOi anh—caption dugc tao thanh mét cdp dc 13p, cho phép tao nhidu miu
tir mt hinh 4nh va ting d6 da dang cua batch.

* Cac tgp dit liéu duge chia theo ti 18 8:1:1 cho train, validation va test.

 Datal.oader dugc c4u hinh véi batch size tdi uu, sir dyng num_workers va
pin_memory dé cai thién téc do tai dir ligu, dic biét quan trong dbi véi MS
COCO.

3.3, Phat trién m6 hinh tra ciru anh

M hinh dugc xdy dyng trén nén tang PyTorch véi ciu triic mé-dun 1o
rang, bao ddm tinh mé rong va d€ dang kidm thir. B ma ngudn duoc chia thanh
céc thanh phin chinh:

* B0 mé héahinh anh (ViT + CNNBranch): st dung CLIP ViT lam backbone
trich xudt dic trung todn cyuc va ResNet-50 dé thu thap théng tin cuc bd.

* Attention Fusion: trién khai béing 16p nn.MultiheadAttention, dam nhiém
viéc két hop hai ludng dic trung,

* BO md hoa vin ban tir CLIP: trich xuét embedding vin ban theo chufn

CLIP.
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e Text Projection Module: ddm bao phan phdi dic trung vin ban tuong thich
vGi dic trung hinh anh di qua fusion.

* Hashing Module: gdm céc 16p tuyén tinh va kich hoat Tanh sinh m3 bam
lién tyc, sau d6 dugc lugng tir héa.
Toén b6 mé hinh dugc huin luyén theo chién hugc staged training gdm:

e Warm-up: chi huin luyén Fusion Module, Text Projection Module va
Hashing Module.

e Fine-tuning: m& khéa mdt phén cic 1ép cudi ctia ViT d& mo hinh thich nghi
t6t hon.

¢ Refinement: tinh chinh nhe toan hé théng vai tée d6 hoc nho.
Ham mét mét tdng hop dugc sir dung gbm bbn thanh phén:

» Contrastive Loss: lién két anh—vin ban.

* Quantization Loss: ép ma bim gén gi4 trj nhj phan.

* Bit-Balance Loss: gitip phan bé bit can bing.

* Alignment Loss: gidm bét dbi ximg giita hai mién.

Téi wu héa duge thuc hién bing AdamW véi téc dd hoc phan biét theo timg

moé dun,
Bing 3.2: Tc d6 hoc theo tirng m6 dun
Nhém tham sb Vai trd Téc a5 hoc
CLIP text encoder D3 huén luyén tdt, khong 0 (freeze)
cin c4p nhit
Cic l6p ddu CLIP Dic trung mirc thép, it cin 0 (freeze)
visual encoder thay dbi
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Céc 16p cubi CLIP| Hoc ngit nghia, cin tinh 1%x10°6

visual encoder chinh nh¢

CNN Branch Pijic trung cu bd, cin didu 1x10™*
chinh mirc trung binh

Fusion Mé6i hoan todn, cin hoc 5x 1074
manh

Text Projection| Bu bét di ximg, cin hoc 5x 104

Module manh

Hashing Module T6i wu m& nhi phan 5 x 10~*

Trong pha suy ludn, mé hinh chi thuc hién forward ma khéng cin tinh

gradient. Quy trinh suy luén cho anh va vén ban tuong (ng:
e Sinh embedding — chiéu qua projection/fusion — sinh ma bim — lugng
tir hoa.
e Tim kiém dya trén Hamming distancc trong khéng gian bam:

Dy (b, by) = TR=1(bf @ bf). @B.1)

Su don gian va tdi wu ctia khoang cach Hamming gitip hé théng dat t6¢c do

truy xudt gin thoi gian thye.
3.4. Thir nghiém va danh gia

Bang 3.3: Két qua thye nghiém danh gi4 theo d9 do mAP (%)

Phwong phap MS COCO Flickr30k

SSAH 47.20 60.06

DJSRH 45.73 55.27
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DCMH 44.35 48.71
HashNet 44.89 51.03
DHN 42.62 45.85
DPSH 40.58 42.74
CLIP + LSH 65.96 70.43
CLIP-Hash (naive) 62.33 67.99
SADH 80.23 85.47

Két qua thuc nghiém trong Bang 3.3. cho thiy mé hinh SADH thé hién wu
thé r5 rét so véi cac phuong phép hashing truyén théng va tham chi vuot trdi hon
ca nhitng md hinh két hgp CLIP v6i k§ thust bim don gian.

3.5. Két luan chuong 3

Chuong 3 da trinh by toan b quy trinh x4y dung va trién khai mé hinh
tra c¢ru anh da phwong thirc SADH trong mai trudng thye nghiém, Tir viée lua
chon nén tang ky thudt, t chirc dit lidu, thidt k& chu tric ma ngudn cho dén trién
khai hudn Iuyén va d4nh gid, m6 hinh d& duge hién thuc héa mdt cach hé théng

dua trén céc lugn diém 1y thuyét da phét tridn & Chuong 2.
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KET LUAN VA KIEN NGH]

1. Cic két qua dat dwgc ciia dé sn tt nghip

X&y dung m6 hinh tra ciru anh da phuong thirc hoan chinh.
Thiét ké kién trtic hai nhanh m héa hidu qua.
Huén luyén va d4nh gi4 mé hinh trén dit liéu chudn,

Kha néing canh tranh so v&i cdc m6 hinh hién tai.

2. Nhén xét, dé xuit, khuyén nghij

M3 hinh @€ xut cho thiy tinh hidu qua trong viéc khai thic sitc manh cia
md hinh ty chti ¥ d€ hoc biéu di&n lién phurong thite, ddng thoi két hop véi
ma h6a bam dé t6i uru higu suét truy xuét,

Trong céc g dung thue té cin truy xuét 4nh nhanh véi lugng dir 1iéu 16n,
nén can nhéc trién khai hé théng dua trén mé hinh két hop attention +
hashing dé can b?mg gitta d§ chinh x4c va higu suét.

Khi 4p dung mé hinh trong thyc té, cn chia trong tdi viée tién xir 1y va lam
sach dft li¢u van ban — vi ngén ngit ty nhién c6 thé gy nhidu cho hé théng
néu khdng duge xir Iy k. Ngoai ra, cAn dam bao tai nguyén tinh todn dn

A 2 r A ) b4
manh n€u str dung cac md hinh ning,

3. Han ché

D¢ phirc tap mé6 hinh trong dbi cao.
Phy thugc nhiéu vio chit lvgng chit thich vin ban.
Chua trién khai hoan chinh céc chiu truy xuét nguoc.

Chura thir nghiém trén dir liéu tiéng Viét hodc da ngdn ngiy.

4. Hwémg nghién ctru tiép theo

M¢ rong sang truy xuit hai chidu (bi-directional retrieval.

Xay dyng kién triic ma héa bim dong (dynamic hashing).
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* Md rong hd trg da ngén ngit, dic biét 1a tiéng Viét.

e Trién khai thir nghiém trén hé théng thuc té quy mé 16n.



