Background: GUI understanding

Challenge:

 Screen 1mages with multimodal Ul elements and complex and
dense details increase the difficulty of grounding MLIL M.

« The semantic associations between GUI elements need to be
clearly identified, challenging M LI Ms to grasp spatial GUI

clement relationships.

Introduction:
We propose MP-GUI, which provides GUI-tailored visual clues

for LLM via three perceivers and a semantically guided Fusion
Gate, endowing the MLLM with effective GUI perception and

understanding capability.
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solving various GUI tasks.
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Experimental Results
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""""""""""" Task Semantic Signal TTTTTTTTTmmmmmmmes SeeClick [15] 283 870 255 214 80.6 164 232 848 20.8
QB GPT-4 [2] 416 606 362 358 51.1 301 371 465 264
Overall of MP-GUI ShowUI[38] 397 880 369 410 836 342 389 853 341
. . , InternVL2-P 274 87.8 240 274 861 231 243 871 21.1
. vision backbone providing visual clues of the screenshot. MP-GUI 421 89.0 381 394 871 329 376 874 337
« TGS-Perception Fusion Module including three GUI-tailored
perceivers for extracting specific GUI modality signals and a Fusion Method General Install G.Apps Single WebShop Overall
Gate for dynamically fusing these signals based on task semantics to GPT-4V [57] 417 426 498 728 45.7 50.5
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produce GUI-tailored visual clues. OmniParser [45] 483 578 5.6 774 2.0 7.7
« LLM generating results relying on screen visual clues, GUI-tailored SeeClick [15] 540 664 549 635 57.6 59.3
. L. InternVL2 [14] 581 653 568 687 61.1 62.0
visual clues, and task semantic signal. AS ShowUTI [38] 635 723 660 723 658 683
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Training Strategies: Method WC S2W RE TP WS QA QAS CQA
e S1: Train the Textual Perceiver with OCR data . w/o FEGT  142.1(-6.3%) 117.8(-05%) 76.8(-8.1%) 87.9(-03%) 87.2(-23%) 87.3(-1.5%) 89.1(-1.6%) 80.7 (-4.5%)
99 Train the Granhical P : 1 hical el ¢ dino dat w/o FG* 1434 (-53%) 116.7 (-1.5%) 77.5(-7.1%) 88.1(-0.1%) 89.3 (+0.1%) 88.0 (-0.7%) 89.3 (-13%) 82.6 (-2.1%)
- 52 Iram the Graphical Ferceiver with graphical elements grounding data. w/o TXP  142.6 (-5.9%) 1152 (-2.8%) 78.8(-53%) 883 (+0.1%) 89.1 (-0.1%) 87.5(-13%) 89.4(-12%) 80.8 (-4.3%)
 53: Train the Spatial Perceiver with constructed spatial relationship data. w/o GaP 143.1(-5.5%) 116.0 (-2.1%) 79.5 (-44%) 88.1 (-0.1%) 89.3 (+0.1%) 87.7(-1.0%) 89.5 (-1.1%) 80.3 (-5.0%)
, . : . : w/o SaP 141.9 (-6.4%) 116.2 (-19%) 78.4(-59%) 88.2(0.0%) 89.0 (-02%) 87.6(-1.1%) 89.4 (-12%) 80.3 (-5.0%)
+ 54: Train the Fusion Gate with synthetic data. w/o MTS 1483 (-18%) 117.0 (-12%) 82.4(-0.7%) 87.2(-1.1%) 869 (-2.6%) 87.4(-14%) 883 (24%) 83.5(-1.0%)
MP-GUI 151.0 118.4 83.0 88.2 89.2 88.6 90.5 84.3




