Adding Additional Control to
One-Step Diffusion with Joint Distribution Matching

Supplementary Material

A. Proof of Lemma 3.1

Since we assume the condition c is discrete, its entropy
H(c) and conditional entropy H(c|x;) would be non-
negative. Combine H(x¢, c) = H(x¢) + H(c|z:), we have:

H(xh C) = _Epe(xt,c) logp9 (xt7 C)

(13)
> H(xs) = —Ep, (x,) log po(x¢).

By substituting Eq. (13) into the integral joint KL diver-
gence E A KL(pg (x4, ¢)||p(x¢, ¢)), we have:

E¢AeKL(po (x¢, )| |p(x¢, ¢))
= —AMEp xile)p(e) ¢ 108 P(c]Xe)Pe(Xt) + AeEpg (x, ) log po(Xe, €)
< _AtEpe (x¢tle)p(e),t IOg p(C|Xt)p¢ (xt) + AtEZDG (xt) 1ng0 (xt)
= )\iEpg (xtle)p(e),t [_ lOg p(ClXt )p¢ (Xi) + lOg Po (Xi)}
(14)
This completes the proof.

B. Details of conditions

* Canny: a canny edge detector [3] is employed to generate
canny edges;

* Hed: aholistically-nested edge detection model is utilized
for the purpose;

* Depthmap: we employ the Midas [24] for depth estima-
tion;

* Super-resolution: we use the nearest kernel to downscale
the images by a factor of 8 as the condition.



