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•GUI agents increasingly automate tasks across websites, mobile
apps, and desktop software.
•The visible interface exposes only part of the state that determines 
task success.
•A next-action-prediction framing obscures distinct failure modes, 
verification needs, and side-effect risks.

The same technical stack faces different correctness risks across 
operational regimes.

Web Mobile Desktop/OS

Hidden 
transactional

state

Gestures and
personalization

Cross-app state +
side-effect risks

Motivation
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Core idea

•Shared stack: observation, grounding, planning, memory, 
execution, and verification.
•Distinct regimes: observability, hidden-state dependence, recovery 
needs, and side-effect risks.

Core claim: GUI agents share a technical stack, but not a single 
correctness problem.
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The survey reviews representative works through a shared technical 
stack and treats platform differences as an analytical variable.

Dimension Review design

Scope Large-model GUI agents across web, mobile, and desktop/OS

Coverage 2023 onward; search updated May 10, 2026; selected precursors included

Source Google Scholar, arXiv, ACM Digital Library, IEEE Xplore, ACL Anthology, and 
OpenReview

Inclusion Benchmarks, datasets, models, frameworks, evaluation protocols, and public 
technical/product reports

Analytical lens Observability, action semantics, hidden-state dependence, verification, execution 
cost, and side-effect risk

Review method
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Benchmarks and resources

Resources are grouped by what they measure: static supervision, 
interactive environments, and outcome-oriented evaluation.

The field is moving from next-action prediction toward executable 
tasks and verified outcomes.
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Model and training design space

The survey compares interface representations, control strategies, 
and training signals, while emphasizing their integration.

Analytical lens: interface representations × control strategies × training signals.
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Uncertainty concentrates in different system states, helping explain 
why benchmark performance transfers less effectively across 
operational regimes than headline scores suggest.

Dependable execution needs backend-aware post-conditions, intent-
preserving control, and rollback-aware execution.

Web Mobile Desktop/OS

Hidden 
transactional

state

Gestures and
personalization

Cross-app state +
side-effect risks

Major finding
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Benchmark scores are system-level outcomes

•Public reports show rapid gains across the OSWorld, AndroidWorld, 
and WebArena benchmark families.
•These snapshots are not a unified leaderboard: observation 
contracts, tool access, retry budgets, and verifier designs differ.

OSWorld family AndroidWorld family WebArena family
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Future outlook
Research 
direction From bottleneck to evidence of progress

State-aware 
execution

Hidden state and false local success → belief tracking, postcondition checks, 
runtime monitoring, recovery → outcome evidence, calibrated uncertainty, 
lower false-success rate

Adaptive 
sensing

Costly or incomplete observations → selective zooming, structure requests, tool 
queries, evidence thresholds → fewer observations, lower latency, more stable 
success rate

Hybrid 
automation

Fragile GUI-only execution and side effects → GUI–tool arbitration, 
APIs/scripts, sandboxing, rollback, confirmation → fewer irreversible errors, 
clearer audit trails, safer recovery

Human 
oversight

Risk, uncertainty, and irreversibility → staged autonomy, escalation, 
confirmation, evidence display → predictable and controllable use
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•GUI agents share one technical stack but not one uniform 
correctness problem.
•Benchmark scores are system-level outcomes shaped by 
observation privilege, tool access, evaluator fidelity, execution fidelity, 
and recovery cost.
•Dependable computer use requires state-aware verification, adaptive 
sensing, GUI–tool arbitration, rollback, and human oversight.

Goal: reliable and safe task completion when correctness-relevant state is 
only partially observable

Shared stack Platform-aware 
risk

Verified 
outcomes

Observe + plan Execute + check
Recover + 
escalate

Conclusions
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