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Cross-Modal Face Generation Model for Government Blockchain
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Abstract : Blockchain technology is currently used in government data sharing, but faces challenges such as limited
bandwidth and high storage costs. To address this, the study proposed a cross-modal face generation model for the
government blockchain. This model converted face images into text modals and stored them on the chain, allowing users
to generate face images of specific individuals using text and masks.To achieve this,the study trained a face classifier
based on the ResNet-18 network structure using a multi-task learning method. The resulting identity code text is then
stored on the blockchain. Additionally, the study constructed region-aware codebooks and designed a diffusion-based
transformer sampler with mixture-of-experts. This sampler converts indexed from the codebooks into fine-grained face
images using a learnable decoder. The experiments on the enhanced Casia Face V5 dataset demonstrated that the model
achieved a face classification accuracy rate of 95%. Furthermore, it offered a persistence time of 1/10 000 and a file size
of 17200 compared to traditional image compression methods. Compared to other advanced face image generation
methods, this model can generate high-fidelity face images of specific individuals while requiring only 1/20 of the
parameters of large pre-trained models.

Key words: blockchain , cross-modal face generation, controllable image generation, diffusion model,face recognition
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Fig. 1 Block diagram of ResNet face recognition method based on multi-task learning
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Fig. 2 Overview of the text-to-face algorithm
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Fig.7 Qualitative comparison of face generation models
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Table 3 Quantitative comparison of face generation models

iR FID PSNR SSIM LPIPS RLHI K/ MB
Pix2PixHD! '8! 28.426 18.07 0.840 0.370 722.12
DINO!?6] 46.422 27.85 0.942 0.292 855.35
GPEN[?] 32.762 22.53 0.871 0.356 1 405.52
ControlNet! %] 16.942 38.73 0.984 0.122 11 336.23
AR 17.142 39.69 0.988 0.121 666.69

XF SCA A BN R R AR P iz AT I T AT 1 10 Yt , JF 33 X4, 15 30 4 i A 5k 256 %256 K/
AN B A PS5 I T R 2,432 s, BEAS T I ) A A 1l i D LR A 98 8 AR N PR, DA J S P oK.
4 ik

PEARTE B NG AR AR 1 3 A DL BRI R SR A BIF 98 T3 1« (1) JZ IR F-18 . 7E Casia Face V5 %
PEEEh AL B AN (R B 5 ) B AE ACR A, 18 8 (a) W TP B RT3 B 7 9], TR AR Y
M AT 2 % 3 H AR USRS ER I 04 DLIR R, AR T L2512 2 VQVAE 3N & 0 £ 57
JR 205 A B AR SR A R B (2) IR P RAS , QnI&] 8 (b) B . X A PR T 40080 4 AN -l v 72 DI 2R 1R
rh U /D BN IR SR A O 1] — 0. ANk AR SCRE AN L 283K 3] 1 A iUARRLEE Y F AR LR iy M. 7R Rk
AR AT DU I TS0 B 22 FLAT 52 2 i AR B e S A B R B, (3) A AR L5 B — E SR AR I
(i) A A G N G 74 Wi 17 B[] G- 380 BB 55 DX B T B el AR 38 ) P AR SORSERY A ol — sk I BT e g
B B ARG ARG AL TR G 48 1 28I 23, AR AT LA [ R RAT: 38 S PR A 25 A8 R X AR AR R4 7
oAk, 42 THA: B SR 3

AR B = B S B AN TR AR S U B 5N A () S5 BR A T 1. 7 SRS B 500 S By
B9 Nz BRI e 4 SRy SCAS B HE AR 58 P 38 959% LA b ) SUAEE 3 1) T A NI RS A 38 31 1 45 1 o £ 5 3 )
JE TSR I 2 500 5K & (8 B0 0E S AU T DUAT R0 36 E v 4 4 9 5 A 28 I 2B OB B i PR BE , 45 R AN
R, AT LA 4t 1 AR AR A T OB AR T e s A AL R B R0k 76 0 AR 4 Eatk— 2D ik
BRIV RE A — D B SR BIFFE 7 ), DO 2B SEBR IV ] rp e S ik B 22 i 53

— 109 —



B IR 2 ( HAARBL AR 548 55 2 (2025 4F)

J EEEES J Al A S
(a) BJPF-3 (b) MR i B

B8 AR SR RG]

Fig.8 Bad cases of the face generation models
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