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Original Caption: A zebra grazing on lush green grass in a field.

Zebra Body Color :
adorned with a striking
pattern of black and
white stripes.

,\ \

Zebra Position:
The zebra is positioned
towards the left side of

the image, its body /Picture Content Description:
oriented towards the In the serene expanse of a grassy field, a

The zebra's head is lowered towards the

ground, indicating its engagement in

grazing. The entire scene paints a
\\tranquil picture of life in the wild.

~

Zebra Mane
Color-Position:
The zebra's mane,
a contrasting shade
of brown, stands
erect on its neck.

Background:
The field itself is
a vibrant green.

J

Long Text: In the serene expanse of a grassy field, a zebra, adorned

with a striking pattern of black and white stripes, is captured in the act

of grazing. The zebra's mane, a contrasting shade of brown, stands
erect on its neck, adding to its majestic appearance. The zebra is

positioned towards the left side of the image, its body oriented towards
the right, as if gazing into the distance.The field itself is a vibrant green.
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: right. zebra is captured in the act of grazing.
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» Challenges

® How to encode long text

® How to align codebook and text



Proposed Method: Text-Augmented VQ
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Proposed Method: Text-Augmented VQ
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* Challenges: |Z¢| # |t]

We formulate the semantic alignment problem as an optimal transport

problem : Wasserstein distance

Theorem 1 Let ;1 € P2(RY) be absolutely continuous with
respect to the Lebesgue measure with Radon—Nikodym den-
sity p(z). Let v = Y1, v;8,, for some {y; P4 C R4,
v; = 0 and Z?:l v; = 1, where § is Dirac delta function.
Then, for any ¢ > 0, there exists a fully connected deep
neural network u(-) : RY — R with sufficiently large width
and depth (depending on € > 0) such that the Wasserstein
distance between Vu () and v is less than €, where Vu(+)
is gradient of u(-).
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Figure 3. Illustration of the Sampling-based Alignment Strategy.
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Step 3: Semantic Alignment
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Models Codebook #Tokens CelebA-HQ CUB-200 MS-COCO
Size FID| FID] FID]
VQCT [60] 6207 512 5.02 4.52 0.82
VQ-GAN [13] 1024 256 5.66 5.31 14.45
LG-VQ [29] 1024 256 5.34 4.74 10.72
TA-VQ (Ours) 1024 256 5.03 4.60 10.32
CVQ [65] 1024 256 5.19 4.64 0.94
LG-CVQ [29] 1024 256 4.90 4.40 9.69
TA-CVQ (Ours) 1024 256 4.71 4.03 9.65

Table 1. Results (FIDJ]) of image reconstruction on CelebA-HQ,
CUB-200, and MS-COCO. The best results are highlighted in

bold.
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VQGAN VQCT LG-VQ TA-VQ
Visual Groundin
Model g broccoli in

ACCUI‘EJ.C)’(O.S)T bo.'rm:.lr.midc.ﬂe ¢ _..' ' ;"'. ! Ao
VQ-GAN [13] 9.14 biggest piece - "y W
VQCT [60] 9.46 : =y

LG-VQ [29] 9.62
TA-VQ 10.17 right holding
phone

Table 9. Result of visual grounding on

refcoco dataset [59]. Figure 6. Visualizations for visual grounding. The blue boxes
are the ground-truth, red boxes are the model predictions. More
Examples are provided in supplementary materials.

Im‘dge Capt’l Uni ng - VQA Question: what are sitting on the counter Question: how many signs sit on
M Ud E:] Settlng - 1n different stages of c‘l.lttI;! with a kmife? top of a street pole? Answer: three
BLEU4tROUGE-LtMETEORTCIDEr-Dt AccuracyTWUPSH[55] o diffrent stagesof euting
= VQGAN: pizzas VQCT: oranges VQGAN: four  VQCT: two
VQ-GAN[I13] 129  33.40 2447  93.62 VQCT [60] 4042  82.06 P YT e | LGVQ: fow TAVQ: tree
VQCT [60] 1.38 26.50 24.63 98.22 VQ-GAN [13] 37.82 83.22 - ga‘l':r::f:ﬁmhp:i‘:f mbii‘_’il‘e°fa o gzz“‘;‘;szm;zfe coler of the
LG-VQ [29] l 69 34?3 2578 l{}ZT? LG'VQ [2{)] 4097 83'56 .‘r VQGAN: car VQCT: motorcycle ; ] = VQGAN: brown VQCT: green
TA-VQ 1.90 35.50 27.61  109.42 TA-VQ 41.56 83.77 L OO et TQ: b | R OV g TAVQ: et
VQGAN: this small  VQCT: thus bird 15 LG-VQ: the belly of TA-VQ: this
bird has a small black with white in the bird is brown and bird has wings
Table 11. Results of image captioning on Table 12. Results of VQA on COCO- belly medum | tppatsadtes debustofebsd  datacse
CUB_2OO datasels- QA [_1_6] dalasel' S andashort wing bill.  black head. and feet black. belly.

VQGAN: this bird VQCT: the bird 1s LG-VQ: this bird 1s TA-VQ: this large
is white with a black large, black head, gray, white, and black  bird has gray

: A belly, and has abeak.  and a white beak. with a white crown. wings and white

] N beak.




Experiments

Figure 4. Examples of unconditional generation on CelebA-HQ.
More examples are provided in supplementary materials.

Input VQGAN  LG-VQ VQGAN  LG-VQ

Figure 5. Examples of semantic synthesis (row 1), text-to-image
(row 2), and image completion (row 3). More examples are pro-
vided in supplementary materials.

Model Image Completion

FID)
VQ-GAN 9.02
LG-VQ 8.14
TA-VQ 8.04

Table 6. Result (FIDJ])

of 1mage completion on

CelebA-HQ.

Unconditional Generation
Model FID|
DC-VAE [42] 15.8
VQ-GAN [13] 10.2
LG-VQ[29] 9.1
TA-VQ 8.8

Table 7. Result (FIDJ) of unconditional
image generation on CelebA-HQ.

Text-to-Image
FID]
Corgi [67] 19.74
LAFITE [66] 12.54
VQ-GAN [13] 15.29

Model

CVQ [65] 13.23
LG-VQ [29] 12.61
TA-VQ 11.97

Table 10. Results (FIDJ]) of text-
to-image on CelebA-HQ.

Semantic Synthesis

Model FID|
VQCT [60] 14.47
VQ-GAN [13] 11.53
LG-VQ [29] 11.46
TA-VQ 10.74

Table 8. Result (FID) of semantic syn-
thesis on CelebA-HQ.
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Thanks for Listening !



