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Diversity LossZ ©0]83F U-Net 7]9ke] thzte A= AAJ oA+

(A Study on Multi-angle Face Generation
based on U-Net using Diversity Loss)

o] @ A, o] T =

( Young-Ji Lee and Seung-Ho Lee®)

ATAE gd AW G oAE YE o Fol tztEe] A o|wAE FAlo A ¢ Sle v t=Y 7|8 U-Net
HEAIE Atect. 719 GAN ¥ Diffusion 7|9+ 2 B3er Fx29 & A vl&o = Q] AAIRE 386 SHA}
ATt Atet mdle Ff Q13T (shared encoden)E &3l 3% 534S FE31L, 2t UIH7F 54 A M (yvaw angle)dl] 535 &
= gHgtozn g4 da A oFgAS FR3EIIY. T3 bottleneck featureol 4] o-head branchE 53 o|F E324S
A3}, 0]2 thtAd &4 (diversity loss)oll ¥H3314 collapse 73S WAst SH =2 AL /N8I Th Multi-PIE
dolE M-S 243 A9 Azl Aeret Rl 7] U-Net o] e SSIMe] oF 0.008 @45 a1, H3t LPIPSE <F 0.009 A4dhs
A5& UrE} Aok 58] S ZAE(E60°, £75°)0A 71 Fo] FreFow, o= ARt 327 AW FA t%V‘Oﬂ A §-A|A] ¥l
HAAE 0% Aeg HofFt) o]yet A= 2 AT 7|¥o] s daF A4 EEMJJF MAS FAll
dsatd, FF da I 2 multi-view A AT 7] = 9lg Aoz giErh

Abstract

In this study, we propose a multi-decoder—based U-Net network capable of simultaneously generating multi—angle
face images from a single frontal face image. Existing GAN and diffusion-based approaches have limited real-time
applications due to their complex architecture and high computational costs. The proposed model extracts common
features through a shared encoder and trains each decoder to specialize in a specific viewpoint (yaw angle),
thereby ensuring the stability of multi—angle face generation. Furthermore, prediction uncertainty is estimated using
the o-head branch in the bottleneck feature and reflected in the diversity loss to prevent collapse and improve the
reproducibility of profile faces. Experimental results using the Multi-PIE dataset demonstrate that the proposed
model improves average SSIM by approximately 0.008 and reduces average LPIPS by approximately 0.009
compared to the existing U-Net. The improvement is particularly pronounced at profile angles (+60°, %75°),
demonstrating that the proposed architecture is robust across a variety of viewpoints without being biased toward
frontal-focused learning. These results demonstrate that the model of this study simultaneously secures efficiency
and stability in multi-angle face generation, and are expected to contribute to future research on face synthesis and
multi-view image generation.

Keywords : U-Net, Multi-decoder, Multi-view face generation, Diversity loss, oc—head
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