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> The impressive capabilities of text-to-image (T2l) models often come at the cost of larger model sizes and

higher computational expenses.

Text-to-Image Model #Param  Pricing ($/M)
Stable Diffusion 1.6 [28] 0.86 B 9K
Stable Diffusion XL [24] 2.6B 9K
Stable Diffusion 3 Medium [9] 2B 35K
Stable Diffusion 3 [9] 8B 65 K
Stable Diffusion 3.5 [1] 8B 65 K
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> However, not all user requests require the most powerful model.
> In some cases, smaller models can produce results that are comparable, or even superior.

ImageReward Score Gap
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> Therefore, a router that intelligently directs user requests between lightweight edge models and large-
scale cloud models is essential.

A A assamme---scane .
-] | | ! :
— | ; .
== - SRR > ;
Cloud Server !, | | i ;
X | ) i :
: N e / D e
“A brown cupcake with Will the edge model generate the image

—>_Router ~ gimilar to or even better than the cloud model?

white and orange frosting.”

User Request \/.

u

Edge Device

W Generate
Light-Weight Modej




Problem Formulation
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> Our routing objective is to maximize generation quality while minimizing generation overhead.

> This overhead can be approximated by the proportion of requests routed to the cloud.

max R(X)O(Z.) + (1 — R(ANO(ZL.
P{R(X) =1} - Dnm, +P{R(X) =0} - D,
+ DR S Ttime




Routing Objective
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> We use multi-dimensional quality metrics to address the subjectivity of image quality.

> We rebalance quality trade-offs based on their relative distances.
q(I,m) =o(CLIP(I,m") - CLIP(I,m™)),

(1) = [q(I,my)li = 1,2,..., N],

. — 5 q(Le,m;) — q(le, m;)
D;(I.,I.) = ( M (L) = (L) )

PRS(I,, I.) sz (I.,1,),

max PAPRS(L., I.) < a | Lo, o € Te, I} < py-
a<l/2
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> Overview of RouteT2l.
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> Architecture of a dual-gate MoE that uses the token selection gate as the gate network.

> The routing model replaces the standard FFN in Transformer with a dual-gate MoE.
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(a) Token selection gate. (b) Dual-gate MoE.
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Experiment

> Visualization of our RouteT2l selection results

wo black bears standing next to each bedroom with ah‘ size bed and wooa.'en'
other. headboard with matching drawers on the
side.

A coup! of bdgs of Iugage sitting on top & A fat gray tiger cat laying on top of bed up A muffin sitting on a Iate with a fork while A brown teddy bear sitting on top of a 7
of a ship. against a pillow. customers sit in the background. table in front of a white plate with a piece
of pie.
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> Comparisons with State-of-the-Art Methods

Image Quality Metrics
Router Definition  Detail  Clarity Sharpness Hargmony ﬁealism Color Consistency Layout Integrity AP (%)
Edge Model 0.6251 0.6685 0.6076 0.6537 0.5949 0.5575  0.4680 0.5088 0.4860  0.4690 -
Cloud Model 0.6337 0.6847 0.6346 0.6703 0.5930 0.5868 0.5134 0.5199 0.5345 04972 -
“Random ] - 0.6294  0.6766 0.6211  0.6620 ~ 0.5939 ~ 0.5721  0.4907 ~ 0.5144  0.5102  0.4831 | 40.00 -

RouteLLM-BERT [23] 0.6347 0.6792  0.6305 0.6651 0.5960 0.5788  0.4982 0.5160 0.5167  0.4866 71.51
RouteLLM-MF [23] 0.6364 0.6814 0.6299 0.6660 0.5952 0.5776  0.4970 0.5164 0.5149  0.4850 69.90
Hybrid LLM [8] 0.6327 0.6784  0.6306 0.6677 0.5964 0.5787  0.5008 0.5161 0.5191 0.4864 73.49
ZOOTER [21] 0.6350 0.6796 0.6315 0.6672 0.5966 0.5788  0.5004 0.5166 0.5179  0.4854 77.95
RouteT2I (Ours) 0.6350 0.6786 0.6318 0.6679 0.5975 0.5804 0.5010 0.5167 0.5189  0.4865 83.97
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> Cost saving under a given performance target
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Roma—a? 40% 0% 60% 0%  80%
RouteLLM-BERT [23] | 56.15 5139 4692 4270 402l
RouteLLM-MF [23] | 48:86 4900 4820 4489 4150
Hybrid LLM [8] 6206 5885 5363 4992 3338
ZOOTER [21] 6028 6576 60.81 5735 49564
RouteT2T (Ours) | 7181 70.24 6661 60.01 53.53
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Thanks for listening!



