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1. Image Captioning
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Image
Captioning
Models

o O|O]X| QIFC| + HIAE C|AC| 1%
e input: O|O0/X|/output: EIAE
o train data

- [0I0]X] + SH&t o|o|x|of| Chet 24M] pair

Input image CNN Image Encoder Caption Decoder
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Image
Captioning
Models
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« Unimodal Encoder
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« Image-grounded Text Encoder
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Image-grounded Text Decoder
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+ COCO Captions
> Microsoftof| A 7
= 3300007} O[&+2| O|0|X[2} 807K Of&2| 24| 7t
= 28 O|O|X|of| Z8A|2| |X|2f labelo| TS = QY
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- Creret A&, 3O, 2| F/HM[M2| 7iH| 12|, ZX 52| ojd O|0|X|E et
- I{44 OFO|EHof| CHel A A[St 1 Aot HMES F=
. FACADS| M2 ™ 21202 COCO Captions?| 10.4EH{ECH 21 ("pearly”, "so-simple

yet so-chic", "retro flair
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2. QO[5 A 15 /I

1. FACAD H|O|E{ Ml =227

2. AI22 HHO|AM 221 Q= O|0|X| HIO|H F&
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I

AN
I'OEI II_-IX'l El | visualize_samples(output_dir, 'train', num_samples = 5)

~ croc embossed leather in a pale pink hue softens the utilitarian aesthetic of a classic cap toe combat boot grounded by a toothy lug sole

1. 0|0|X| oIt @f=, annotation
2. H[O|E] 7= LE==7|

a. train: 10000

b. val: 71000

c. test: 2000
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5. 0|2 REZ! CHAINIA BLIP 22| ‘27| |5 COCO Captions

o
formate =2 9k= "images": [
{

. : . . "id": 1,
e |Mages, annotatlons, |nfo, licenses e W e S
file name": "image 1.]pg

¥

e jSON o= &

"annotations™: [
{
"id": 1,
"image id": 1,
"caption": "faceted stone add sparkling glamour to gleaming hoop earring that are destined to make a statement"™,
"attributes"™: [
"faceted",
"ston=",
"glamocur",
"hoop"™,
"earring'",
"statemsnt"

1.
"category": 21
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Modeling & Experiments
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o
%

9l BLIP w/ ViT-L(blip-image-captioning-large)
= O|O|X| size: 384 x 384
> Mmax caption length: 50
~ train:validation:test = 10000:2000:1000
~ fine-tuning A| PEFT 24| M &
<+ batch_size: 16
< optimizer: AdamW
= initial learning rate: 2e°
~ |r scheduler: cosine_schedule_with_warmup
= warmup H[E:10%

= Weight decay: 0.05

7/
L 4

num_epochs: 10
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+ LoRA(Lo-Rank Adaptation)

- L2 B2 Ol T A AZS A3 S S0|= Y

- 7|& RRAO VtEK| HBS MHI AZ=E FofstH H2
o| mef0|E 2k otgohe A4
- HZ22]|2 AL H|ES S0|HME das2 7AIE

[ ] ## PEFT + LoR& &

## LoR& Configuration

lora_config = LoraConfig(
r =16, # LoRA=| rank
lora_alpha = 32, # LoRAZ2| alpha
lora_dropout = 0.05, # LoRBAZ| dropout H|=
target_modules = target_modules,
bias = "none"

)

# LoRa A= 2
peft _model = get _peft _model (model, lora_config)
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Modeling Overview

& Trials

FASHION CAPTIONING WITH BLIP FINETUNING

fine-tuned layers

semantic metrics

Decoder only

Decoder only

Decoder + Encoder?| OtX|2t 67 layer

Decoder + Encoder?| OtX|2} 671 layer
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Modeling Overview

» Layers > Decoder only > Decoder + Encoder

/o[ Add &Norm |

num_layers x rh{ Add & Norm |

Transformer Encoder

Multi-head ‘
Self-Attention P“,‘;“,’,‘,JJ,’S?,‘,‘?“-» é @ @ gﬁ @ é @ é @ @

* Extra learnable : A
[class] embedding Linear Projection of Flattened Patches

Pasitional Encoding =2 _ || L] ]
o o ——— 8 O e
e

embedding

(2 layerOf| CHaH) (OFX|2 67 layeroi| CHSH)
- attention layer2| query/key/value - attention layer2| query/key/value
- dense layers - dense layers
(Feed-Forward Neural Networks) (Feed-Forward Neural Networks)
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Recap: Evaluation Metrics

METEOR
> FHo12| YElA YK
> 0~19 HRE
ROUGE
> HIAE QOoFo| WIS 2|l HEE K&
> 0~19 HeIZE 7HK|H, 7t =255 good
> HPIt =242 Q0| A2 HIAES IR EES & Toist QIS
CIDEr
AMEE n-graml= A4t £, Q17H0] 2HAoE ZHM kol etel(consensus)E 7|9t = It
good

1 wARErS 9|0
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Modeling 1

< Trial 1
> Decoder?Zt fine-tuning
= attention layerQ| query/key/value
= dense layers

> I X| & METEOR

scores 0.0872

& Trial 3
= Encoder?| OrX|2} 67l layer EETL fine-tuning
= attention layerQ| query/key/value

s dense layers
> "I X|E

METEOR
scores 0.0915
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Modeling 2

<+ Background

=« attribute-level semantic(ALS): O|0|X| £M8ES O BO| &

= Ssentence-level semantic(SLS): I OfO|Elo| FtE| 2| E

. 7IE 242 T Mo HO| NS 9lof T2 WA
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Modeling 2

< Background

> attribute-level semantic(ALS)

a MMEl captionO| H|O|E{ Q] &M

® oo

o reference_caption0f H&

def extract_attributes

doc = nlp(caption)

. THS3HSHIZ 4 M (attribute)S 0| MASIEE D

o attributes: GAHNOUN), @-EAHADJ)

(=N, |

ffo

7

= 0t & Zefotn =X ot

ot 40|

el 2EIEE 2HM "SS" attributes?| HlE= AlLt

o
S B2 BAS 002 HT
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Modeling 2

<+ Background

> sentence-level semantic(SLS)

« MMEl captionO| category=
o IOIE[H 1 OFL|H O

m-om

1": "backpack",
II2H.

nmean o,
2 .

"bag",
"belt",
"4": "blazer",
"5": "blouse",
"e": "bodysuit",
"boot",
"bottom",

llbraﬂ ,

nmm,
nmoom,
o

IIC,_‘H.

= IiM OfO|RS| ZIE| 12| S T Het

Ot

-

X

O 0oF
Ot

HT

il

0>

0%

[

‘r' __:l as

return json. load(f)

category_wordmap = load category_wordmap(

caption):

return intlcat |
return Mone

m-] opm,
A WS -

"bracelet",

def compute sls(generated capti
DFEdiEt
return 1.0

'fcontent/drive/MvDr ive/Furon/Bth—project/final/data/cates wordmap. json')
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Modeling 2

<+ Background

> computing gradient(update rule)
QoM Hof3t £ EAS Sheto] . T = TALS T TSLS

» reward? 3H: %[Ci2} & loss2 ; L, = _EY’mpﬂ [T'(Yf)]

Qo] = H4f 2| Mot HA
. MLE training &

Monte Carlo Estimate | =l H7H2| sampleZ Z2A}

VoL, (0) ~ £ 370 [(r;(Y]) — b)Vylog py(Y])]
o b=£3T r(Y))

o 7;(Y}): 2ol 33t
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Modeling 2

<+ Background
= computing gradient(update rule)

« gradient descentE 2H M &

it === Training ===

mode | . trai

Tor im BEl , . Ea er, desc h+1}/{num_epochs

s=images, text=captions, return_tensors="pt", padding=True) toldevice) # REINFORCES =T lent Al

labe ls=inputs  input_ids)

V. unsqueezel 1) expand(batch_size, seq length)

optimizer

mle_|c retain_araph=True)




EURON 671 FINAL PROJECT FASHION CAPTIONING WITH BLIP FINETUNING

Modeling 2

< Trial 2
> DecoderZl fine-tuning
= attention layer2| query/key/value

s dense layers

METEOR
scores 0.0855

> MI} X|H7

<« Trial4
= Encoder?| OFX|2} 67l layer EE3t fine-tuning

= attention layer2| query/key/value

s dense layers METEOR

iy
> Il X|HE scores 0.0876
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% Test scores

Trials BLEU-4 METEOR ROUGE CIDEr SPICE

1 0.0171 0.0873 0.1816 0.2448 0.0909
2 0.0168 0.0864 0.1797 0.2355 0.0889
3 0.0200 0.0888 0.1820 0.2592 0.0916
4 0.0190 0.0883 0.1818 0.2504 0.0912

> Trial 1vs 3: Decoder2! fine-tuningst= Z 2L Encodere & fine-tuning2 dt= 0| o 2 0HA

= Trial 3 vs 4: RL metricE €&05HX| gi= 27t &itetel 452 O =2 LIEHH
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% Trial1vs 3

>.
ikl

_I

—_——

=~ Encoderk Y& fine-tuning= Adct 2L I S20t captionO| 44

0

Trial 1: a sporty tee with a sporty side stripe and a logo graphic at
the chest for a sporty look

Trial 3: a classic logo graphic and a classic tape sleeve make this
t tee a classic staple of the adidas brands iconic adidas brand
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e Trial3vs 4

> RL MetricE x=7}6t= AL fashion itemQ| £ gl FHH|1 2|2 O & gty

Trial 3: a classic logo graphic and a classic tape sleeve make this t tee
a classic staple of the adidas brands iconic adidas brand

Trial 4: a t shirt with a logo and a logo embroidered on the chest and a
white stripe down the chest
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