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Background

What is GUI grounding?

User Instruction

Refine your search to view Charizard products :
from the company known for building block toys. e
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@ Grounding Model

pooled features f3¢ = MaskPool( 7, M) € 1. Consequentl, we can leveage f 10 obain it s £y = Mk Pock
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Motivation
How does human describe and click the UI elements usually?
» Appearance description.
» Functionality description.
» Location description.
» Intent description.
Human always choose the most effective instruction in

different scenarios. But can nowadays grounding model
choose the best-perform type to achieve the goal?

I Left Page J

Appearance: The icon looks
like a picture.

Location: Edit line after the
addFault function.
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% AirDrop 4 screens

@ Recents B tree.xcd

A Applications R treeTest

Functionality: Close the file
manager window.

Intent: Mute all the system
sound.
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How much does instructions really matter?

How does the diversity of instructional perspectives affect
grounding accuracy?

» Different instruction type can effect the model’s
performance significantly even on zero-shot setting.

» If model can always choose the best-perform instruction
for each GUI grounding sample (Combination), model
performance can achieve a 76% relative improvement.

Intent
Location
Functionality

Appearance

Combination

Original
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How much does instructions really matter?

What is the state of instruction quality in GUI grounding datasets, and what is its impact?

» About 23% samples in open-source datasets exhibit
substantive flaws.

» Cleaned data can help model improve performance by
simply SFT training (ori: 21w, cleaned: 18w).

O Original Data

80 r B Cleaned Data
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interacted with the article.
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Method — Data Pipeline

How to improve the quality of GUI grounding data?

» Bbox preprocess: Use Omniparser V2 (Microsoft detection model) detect all UI elements in image,
modify the GT bbox with the intersection.

» Multi-perspective instruction generation: four perspectives.

» Instruction-GT Bbox correspondence refinement: filter the inaccurate instructions.

r
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Method — Instruction-as-Reasoning

How can model reasoning in diverse perspective?
» Despite prior works treat the instructions simply as the input, we treat these diverse instructions as the

reasoning pathways in SFT stage.
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Method — Instruction-as-Reasoning

How can model choose the optimal reasoning pathways in different grounding scenarios?
» Model learns to select the optimal perspective by point-reward in RL stage (GRPO).

gﬁSFT: Learning Diverse Reasoning Paths
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By Instruction-as-Reasoning approach, we build Ul-Ins-7B and Ul-Ins-32B upon Qwen2.5-VL-7B and
Qwen2.5-VL-32B. We achieve state-of-the-art on grounding benchmarks and AndroidWorld.

BENCHMARK

UI-IZ2E-Bench

MMBench-GUI L2

ScreenSpot-Pro

ScreenSpot-V2

ShowDown
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SCORE

87.30%

84.90%

57.00%

94.90%

73.80%

Ul-Ins: Enhancing GUI Grounding with Multi-Perspective Instruction-as-Reasoning

KEY IMPROVEMENT HIGHLIGHTS

Significantly enhanced implicit instruction understanding

More robust handling of complex hierarchical instructions

Excellent performance in high-resolution professional software scenarios

Strong cross-platform generalization (Windows/macOS/Android)

Outstanding low-level control and instruction-following ability
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Ablation — Data Quality

The effects of data processing pipeline :

» Error rate: 23.3 -> less than 8%.

» Model performance improved substantially (SFT 34w original data vs. 29w cleaned data, 1epoch only).

95
Mismatch: 5.3 Ambiguous
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¥
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<
60
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Ablation — Training Stage & Reasoning

» SFT+RL outperforms pure SFT and RL training.

» Reasoning is important in both SFT stage and RL stage.

Table 7: Ablation on the intermediate reasoning

Table 6: Ablation study on training stages. component. Its removal results in a significant
We report accuracy on MMBench-GUI L2 performance degradation across all benchmarks.
(MM), UI-I2E-Bench (I2E), Showdown (Show), v'represents let the model use Instruction as Rea-
ScreenSpot-Pro (Pro), and ScreenSpot-V2 (V2). soning in the corresponding stage.
SFT RL MM I2E Show Pro V2 SFT RL MM IRE Show Pro V2
X X 634 560 436 244 86.5 X X 79.1 707 66.1 448 91.7
X vi 724 692 666 370 88.6 X vi 788 716 684 480 92.0
v X 763 70.1 67.5 37.1 90.6 v X 816 762 720 475 93.1
v v 831 811 731 522 94.0 v v 831 811 731 522 94.0
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Key insights — Effect of Instruction-as-Reasoning on SFT+RL training paradigm

How does Instruction-as-Reasoning help SFT+RL training paradigm?

» The upper bound and training efficiency can be effected significantly by the base model’s performance.

» Even finetune only 5k grounding data (pure coordinate
response as GT) in SFT stage. The finetuned Qwen2.5-
VL-7B suffers heavily policy collapse in GRPO training
process, similar phenomenon also appears in JEDI-7B and

Ul-Tars-1.5-7B.

Ul-tars-1.5-7B Zero-Shot
Ul-tars-1.5-7B Zero-Shot
Qwen2.5-VL-7B Zero-Shot
Qwen2.5-VL-7B Zero-Shot

41.8
46.5
28.1
34.9

Table 9: Instruction-as-Reasoning prevents policy
collapse in RL and achieves significant accuracy
gain in RL. This table contrasts our method with
a standard SFT+RL pipeline. Scores after 100 RL

steps are reported.

Method Base Model SS.Pro
SFT (w/oIR) Qwen2.5-VL-7B 37.0

+ RL Qwen2.5-VL-7B 34.9] (5.7%)
Zero-Shot JEDI-7B 39.5

+ RL JEDI-7B 34.5] (12.7%)
SFT (w/ IR) Qwen2.5-VL-7B 37.1

+ RL Qwen2.5-VL-7B  46.07 (24.0%)
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Key insights — Difference of Instruction-as-Reasoning from Free-Form Reasoning

Can all types of reasoning work in GUI grounding?
Table 8: Comparison between free-form reason-

ing (FFR) and Instruction as Reasoning (IR) in

» Prior works like GUI-G1, GUI-G2, UI-R1, GTA1 RL. Our Instruction-as-Reasoning is the key to
demonstrated, thinking in pure RL stage can bring unlocking effective reasoning for GUI grounding.
negative influence. Method Base Model SS.Pro

Free-Form Reasoning (FFR) in RL
» Our experiments also validates this opinion on RL (w/o FFR)  UI-Tars-1.5-7B 50.1
different base models including Ul-Tars-1.5-7B and RL (w/ FFR) Ul-Tars-1.5-7B  46.9| (6.4)%
RL (w/o FFR)  Qwen2.5-VL-7B 36.4
Qwen2.5-VL-7B. RL (w/FFR)  Qwen2.5-VL-7B  36.4) (0)%
. _ ' Instruction-as-Reasoning (IR) in RL

> leferer}t from Fr.ee—Form Regsompg, Instruction-as- RL (w/o IR) ULTars.1.5.7B 487
Reasoning can bring substantially improvements on RL (w/ IR) Ul-Tars-1.5-7B  51.2% (5.1%)

: RL (w/o IR) Qwen2.5-VL-7B 47.5
GUI grounding task. RL (w/IR) Qwen2.5-VL-7B  52.21 (9.9%)
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Visualization
UI_InS Can Untitled page - OneNote
» Select the optimal reasoning pathway. SRR, AR EETIET
. . . \
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= Intent
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[ =
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Visualization and Comparison

Make important points stand out in Access the search functionality to find Create a shareable link to this specific
your issue by applying emphasis. files or text within VSCode workspace. map location showing Portland.
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Error Analysis
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Refine your search to view Charizard products An empty time slot at 7 AM in the calendar event
from the company known for building block toys. creation interface.
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