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Deblurring, Image Super-Resolution, Inage Deraining, Image Denoising, Pose Estimation, Normal # of Evaluation Instructions (Single Task) 42.4K :n:;:rez:rf::t?o#e?:t:‘rt )
Estimation, Canny Estimation, Depth Estimation, Visual Grounding, Object Detection, Object # of Evaluation Instructions (Chain-of-Action) 7.2K z‘s::[efgsz‘?::;epioi?ded @
Segmentation, Referring Video Object Segmentation, Controllable Video Generation (Canny, Pose, Max Instruction Word Length 372 reference image in a
Segmentation, Depth, Normal, Scribble), Video Editing Ave Instruction Word Length 20.2
Ave Response Word Length 10.7
(a) 20 covered tasks in Olympus framework. Ave # of COA Tasks 3.4
Design a depiction of a InPUt |=| MULM Route /"{c;:g Specialized Generate» # of Samples Per Task (c) Statistic of the collected dataset.
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® [.cverage MLLMs to address various tasks via allocating specialized models. e !557/ et O A OV B &
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® Decvelop task-specific routing tokens and enhance MLLMs with chain-of-action capabilities. i —— # of 2-tack: 13955 # of 3-task: 25565 , B
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® Curate OlymPU.SIIlStI‘UCt (4463K) & OlymplISBGIlCh (496K) ACTOSS 20 Computer V1810n taSkS (b) Number of instructions for different tasks. (d) Distribution of chain-of-action instructions.
Multimodal evaluation across 11 benchmarks Routing performance (single-task)
Shikra [8] V-13B | 224 T1.4 - - - - - - 58.8 - - - HuggingGPT (GPT-4omini) | 045 6514 4851  53.14
. . o . . IDEFICS-9B [33] L7B |24 | 509 384 355 - 259 - . 482 - : : HuggingGPT (GPT4o) | 035 7503 6023 6125
esponse: e animal, a white esponse: “<image_edit>add books i i _ _ _ _ ) _ Olympus (Ours) 018 91.82 9275  91.98
(A) Solve Tasks kitten, is looking at the camera.” near the dog.</image_edit>” = ——__ (B) Solve Tasks IDEFICS-50B [ L-658 | 224 €0 D 3.9 309 >4
~. Route E t | Qwen-VL-Chat [5] Q-7B 448 78.2 57.5 38.9 68.2  61.5 1487.5 360.7 60.6 - - 32.9 . . .
by MLLM by Expert Models Rout fi ( h f-act )
/‘r w\ mPLUG-OWI2[88] ~ |L-7B | 448 | 794 561 545 687 582 14502 3132 645 362 858 321 houllngperiormance (Chain-ol-action
Specalist LLaVA-1.5 [45] V-71B 336 78.5 62.0 50.0 66.8  58.2 1510.7 316.1 64.3 30.5 85.9 32.0 Method Acct Pret Recallt F17
L L l _ MobileVLM-3B [12 M-2.7B | 336 - 59.0 - 612 475 1288.9 - 59.6 - 84.9 -
Large Language Model 27ef2 (LR et Model 00 © L12] HuggingGPT (GPT-4omini) | 70.14 7651 7214 7546
A MobileVLM-v2-3B [13] | M-2.7B | 336 - 61.1 - 70.0 575 1440.5 - 63.2 - 84.7 - HuggingGPT (GPT4o0) 8135 8554 8155 8356
/‘r - /w\ LLaVA-Phi [100] P-2.7B | 336 71.4 - 359 684  48.6 1335.1 - 59.8 28.9 85.0 - Olympus (Ours) 0475 9580 9475 9577
Word Embeddin . Word Embeddin Imp-v1 [67] P-27B | 384 79.5 58.6 - 700 594 1434.0 - 66.5 33.1 88.0 - .
9 Visual Encoder J MoE-LLaVA-3.6B [39] | P-27B | 384 | 799 626 437 703 570 14313 : 680 359 857 : Human evaluation
| ~— | TinyLLaVA [95] P27B 384 | 799 60 - 691 9.1 14649 - 669 320 864 - Method Suceess Rate 1
“What “Could you please add books @“"" | — Bunny-3B [25] P-27B | 384 79.8 62.5 - 70.9 - 1488.8 289.3 68.6 - 86.8 33.0 HoazingGPT (GPT-4o mim) pp
_‘ TR IO 2 " ] ugging “40 mini .
is the animal doing?” near the dog? It would be interesting.” Mipha-3B [57] P-2.78 | 384 81.3 63.9 4.7 70.9 36.6 1438.3 2950 69.7 32.] 86.7 32.5 HuggingGPT (GPT-40) 75.2
A1 Input Image A1 Input Image Olympus (Ours) P27B | 384 | 805 639 482 707 534 15207 2832 712 338 866 328 Olympus (Ours) 86.5
Task-Specific Routing Tokens Image Generation: <image_gen></image_gen> - Image Editing: <image_edit></image_edit> Ablation of Varying tasks on Ablation of Varying tasks for Ablation of Varying tasks for
| | | multimodal benchmarks single-task routing chain-of-action routing
® Solve VQA directly, while allocate specific models for other tasks. HofTasks | VQAV2 GQA VisWiz SQA! VQAT MMEP MMEC MMB MM-Vet POPE MMMU #oftasks | Acct Pret? Recallt F11 #oftasks | ED| Pre? Recall? F11
Py . _ ' . . . 0 810 640 462 708 553 14983 293.2 70.1 32,6 86.6 324 5 96.38 96.36 96.45 97.61 5 0.12 9323 9432 9335
The MLLM predICtS the refined task 5P ecific TESPONSE together with its rLoutlng tokens. 5 805 642 456 709 535 1468.3 310.4 70.5 349 86.5 325 10 96.15 95.85 96.23 97.07 10 0.14 9223 9345 9228
. . . . . 10 804 641  46.1 712 530 15467 333.9 70.2 33.8 86.2 329 15 905.84  95.78 95.84 96.79 15 0.17 9197 9289 9201
® Train the MLLM via next-token prediction paradigm using P(Ya|Fy, F) = | | Po(vilFvs Fi, Ya,<i)- 20 805 639 482 707 34 15207 2832 712 338 866 328 20 9475 9580 9475  95.77 20 0.8 9182 9275 9198
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