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Problems & ldeas
* Problems with Existing LMMs:

— LMMs struggle with certain visual tasks like object localization,
accurate counting, and text recognition.

— These limitations hinder their use in precision-demanding
applications like robotics and assistive technologies.

* |ldeas
— Collaboration with Smaller Models: Enhance LMMs by integrating

smaller, task-specific models.

Visual Model Selection and Execution

Query Decomposition A
ﬁ Instruction ., to LLaVA L:
Q: Can I cross the Here are all the basic visual functions: Model Pool M
vt o e e 1. OCR: recognize all text in image o °
2. Object Detection: detect common objects J Model My Model M J Model M Model M,
""" Object Fruit Vegetable Traffic Light Fruit Vegetable
User query: “Can I cross the intersection now?” DeteJction (‘lassiﬂgation Remgnitiin i Cl -f-g ti
Select the functions required by this query. : AR L
Functions ¢ decomposed from LLaVA L:
1. Object Detection ¢, : Detect if there are any
vehicles approaching.
2. Traffic Light Recognition ¢3: Detect the
traffic light status at the intersection. Trafﬁc Light Recognition

“Detect the traffic light
status at the intersection.”

Answer Generation 'y
iy

Instruction [, to LLaVA L:

- A: No. Here are visual functions’ results 7:

% 1.0bject Detection ry: Sentence 0.1

There are several vehicles approaching.

ans from LLaVA : 4| 2Traffic Light Recognition r: Cug 0-9 x

[Thought]: There are several
vehicles approaching, and the
traffic light is red. So, the
response ans is “No.”

Traffic Mode: Red.

User query: “Can I cross the intersection now?”
Please summarize results and response to Embeddmg Model Selector & T3 = M3 (ng)

the user query.




Main Contributions

e Contributions:

— We propose a method that collaborates LMM with smaller models
to improve visual perception.

- Introduce a reinforcement learning-based model selector to
dynamically choose between LMM and small models for specific
visual tasks.

— Results show that this collaboration mechanism improves visual
performance of LMM.

LLaVA-Bench MM-VET
Conv. Detail Reas. All | Rec OCR Know Gen Spat Math All
LLaVA 736 661 763 725|304 133 192 201 187 81 241
LLaVA-Plus | - - . - 305 236 205 225 285 77 275
CLLM 714 665 839 744|203 102 62 74 192 00 167
VisGPT* 615 409 593 545|212 90 69 61 128 35 17.1
GPT4Tools* | 72.6 429 824 670|209 86 72 73 151 00 164
LLaVA
ows Eﬂ:ﬁ;%'ﬁ Ours(L) 763 724 670 719|282 202 156 149 205 73 258
R Ours seection) Ours(M) 722 671 833 747|302 205 118 144 229 77 267
Action ™ e Ours 772 715 830 764 321 293 201 224 273 154 311
Success rates of LLaVA, our method, and Comparative performance of various LMMs on LLaVA-Bench and MM-VET.

other model selection strategies across
various visual tasks on VizWiz.



