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Introduction Results

* Mobile GUI agents interpret natural language instructions and perform actions (e.g., click, scroll) directly on 1. GUI Task Automation Evaluation 2. GUI Grounding Evaluation
smartphone screens. They can control diverse apps as a human would, improving accessibility for users who

. . . . . . 1) Static, single step GUI task automati AndroidControl and GUI Od . Perf GUI ding benchmarks: S Spot-v2 and S Spot-Pro.
are visually impaired, elderly, or have their hands occupied. Breakthroughs of vision language models (VLMs) (1) Static, single step ASK automation on ARCroICE-ontrot an yssey criormance on ALY [VEUEI AT ESs AU RS 1 PRIV BRI ASE L] LIS

have reshaped the design paradigm of mobile GUI agents, transitioning from handcrafted heuristics to learned, Model # Training _ ACLOV AC-High GUI Odyssey ScreenSpot-v2 -Pro
.. . oo : : # Traini -
vision-grounded policies. However, training effective VLMs-based GUI agents typically depends on large-scale Samples T™M EM 1™ EM 1M EM Model aiming Mobile ~ Deskiop =~ Web
dd h llecti 1S both labor-i ' d Proprietary models Samples Text Icon Text Icon Text Icon Ave. Ave.
annotated datasets, whose collection 1s both labor-intensive and €rror prone. GPT-40 (OpenAl, 2024) _ 743 194 663 208 343 33 I ——
* This study aims to address a fundamental challenge: how to train capable mobile GUI agents using large- - Models trained with annotations CogAgent-18B (Wang et all, 2024) _ _ _ _ _ _ _ _ 7.7
ale. unlabel I traiectories. rather than relvine on costlv human-annotated instructions. SeeClick (Cheng et all, 2024) IM 930 750 829 591 710 539 SeeClick-9.6B (Cheng et al., 2(124) IM 784 507 70.1 293 552 325 551 Ll
Sc_ . &u Pe ed GU Jectones, ¢ clylng o .COS. y .O ed . S l.lC ons OS-Atlas-7B (Wu et al, 2024h) 2.3M 936 85.2 85.2 71.2 - 62.0 UGround-7B (Gon et al/, 2024) 1.3M 75.1 84.5 85.1 614 846 719 763 16.5
* This study introduce K-step GUI Transition, a self-supervised inverse dynamics task in which VLMs learn Aguvis-7B (Xu et all, 2024) IM - 80.5 - 61.5 - - OS-Atlas-7B (Wu et al, 20024h) 23M 952 75.8 90.7 63.6 90.6 773 84.1 18.9
: g S - " 1 1 - UI-TARS-7B (Qin et al., 2025) - 98.0 908 837 725 946 87.0 ShowUI-2B (Lin et al), 2024) 256K - - - - - - - 7.7
GUI dynamics by predicting the initial action that causes a transition between two GUI states. Building on this ULR1-3B (L1 ef al), 205) 136 943 885 579 454 520 325 ULTARS-7B (Oin et al., 2075) ) 969 %91 954 850 936 852 O9L6 357
task, we propose GUI-Shift, a reinforcement learning (RL) framework that combines rule-based optimization GUI-R1-7B (Xia & I.na, 2025) 3K 852 665 716 517 655 388 UI-R1-E-3B (Lu et al., 2025) 2K 83.0 97.1 85.0 91.7 779 954 895 335
: : : InfiGUI-R1-3B (I.iu et al/, 2025) 32K 96.0 92.1 82.7 71.1 - - InfiGUI-R1-3B (I.iu et al., 20025) 32K - - - - - - - 35.7
with data filtering to improve VLM performance. AgentCPM-GUI (Lin et al, 2025) 470K 944 902 777 692 909  75.0 LPO (Tang et al., 2025) - 97.9 82.9 959 864 956 842 905 -
UI-Venus-Navi-7B (Gu et al, 2025) 350K 97.1 924 86.5 76.1 87.3 71. UI-Venus-Ground-7B (G ef all, 2(025) 107K 99.0 90.0 97.0 90.7 96.2 88.7 94.1 50.8
MEthOdS Ours: Qwen2.5-VL-7B as the base model Ours: Qwen2.5-VL-7B as the base model
Qwen2.5-VL-7B (Bai et al, 2025) - 94.9 83.8 72.9 59.2 59.8 44.9 Qwen2.5-VL-7B (Bai et al/, 20025) - 08.3 86.3 88.7 67.1 92.7 81.8 87.7 26.4
GUI-Shift-Qwen (k = 1) 2K 98.013.1 90.616.8 85.9113.0 70.4+11.2 78.5118.7 54.819.9 GUI-Shift-Qwen (k = 4) 2K 08.6 89.6 86.1 75.0 92.7 82.8 89.0t13 27.1107
(1) K-Step GUI Transition: a self-supervised training task. Ours: InternVL3-8B as the base model Ours: InternVL3-8B as the base model
. . . o . . . . InternVL3-8B (Chen ef al, 2074) - 97.8 900 715 498 488  20.3 InternVL3-8B (Chen et al), 2024) . 93.4 81.5 804 52.1 91.0 734 813 150
Inspired by inverse-dynamics modeling in robotics and biomechanics, where a model predicts control GUI-Shift-Intern (k = 4) 2K 97.3505 88.0120 78.5170 56.6168 59.61108 23.313.0 GUI-Shift-Intern (k = 1) 2K 93.8 834 80.4 514 91.0 73.4 81.6t03 15.4104
commands linking two consecutive physical states, our task treats screenshots as states and GUI Ours: Mimo-VL-7B-SFT as the base model Ours: Mimo-VL-7B-SFT as the base model
actions Mimo-VL-7B-SFT (Xiaomi, 2025%) - 90.8  85.7 75.2 63.1 86.9 62.0 Mimo-VL-7B-SFT (Xiaomi, 2025h) - 96.6 84.4 92.8 80.0 88.9 76.8 87.6 39.8
ds. Each traini le in K-sten GUI T ” 4 of ¢ hots. S(t d GUI-Shift-Mimo-SFT (k = 3) 2K 98.617.8 93.217.5 87.2412.0 73.41103 86.1,08 60.7,13 GUI-Shift-Mimo-SFT (k = 1) 2K 08.3 87.7 923 82.1 94.0 79.8 90.1t25 40.7+09
as commands. Eacfi iraining sampie in ) ~Sep . ran51.10n CONSISES O WO SCl‘eefIS 0 ,S’ ( ) an Ours: Mimo-VL-7B-RL as the base model Ours: Mimo-VL-7B-RL as the base model
S(t+k), where S(t+K) results from executing K actions starting from S(t). The VLM is trained to Mimo-VL-7B-RL (Xiaomi, 2025h) - 918 872 765 646 872  63.1 Mimo-VL-7B-RL (Xiaomi, 2025h) _ 98.3 863 90.2 80.7 927 754 884 402
P e i . ) i ) GUI-Shift-Mimo-RL (k = 1) 2K 98.917.1 93.2160 86.9t104 71.717.1 84.8124 59.5]36 GUI-Shift-Mimo-RL (k = 1) 2K 99.0 87.7 91.2 83.6 89.7 72.9 88.4100 41.7115
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(2) GUI-Shift: a self-supervised RL framework. 8 6.0 * The data filtering used in this work selects K-step GUI transitions with mixed
. . . . . . : = =
 Left: K-step GUI Transition replaces annotated instructions with the target state S(t+k), enabling » O correct and incorrect sampled responses, producing more informative training
scalable data construction through automated offline exploration. e Kot K2 Ked Ked  Bace Kei Kz Kz Ked  Bace Kol Kez kes  kea data.
e Middle: The model learns GUI dynamics by predicting the action that causes the transition. Model Variants * Filtered data consistently improves results on both GUI task automation and
* Right: GUI-Shift achieves self-supervised training by applying GRPO to GUI Transition. Test Model: Mimo-VL-7B-SET and GUI-Shift-Mimo-SFT; Agent Setting: the original M3A protocol. GUI grounding benchmarks.

* More ablations on CoT, training tasks a

Advantages Contributions

, , , . . . * We introduce K-step GUI Transition, a training task that leverages abundant unlabeled GUI trajectories to enhance VLMs used in GUI agents.
* Scalable data construction. GUI-Shift enables large-scale data filtering without annotated 1nstructions,

, , * We propose GUI-Shift, a self-supervised RL framework that bridges the gap between GUI dynamics modeling and action-level GUI learning, mitigating the limitation of
reducing annotation cost.

SFT 1n handling action multiplicity and poor generalization in GUI tasks.

* Maximized data utilization. An N-image trajectory yields up to N-K traming pairs for each K. * GUI-Shift improves performance across four VLMs and five benchmarks, with up to 11.2% gains.
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