
1 Credit-Aware Sampling

Sampled 
tasks

2 Group Rollout & Verification

…

🔥

Group-relative episode advantages
…

Task
Goal

✓

✓

✗ Frozen
VLM Scorer

3 Observable-Transition Advantage Decomposition (OTAD)

Observable transition

Action After

Click

VLM Evidence Scores Outcome-Conditioned Turn Weight

regress detour neutral progress commit

Scored Candidate Turns Budgeted Selection Segment input

Clipped 
GRPO…

Last Coverage Evidence Time order

Priority 
Sampling

GUI Task Pool

Frontier
Near 50% success

Discriminability
Varied scores

Coverage
Fewer prior visits

Chrome GIMP Office

…

All pass / all fail → Skip

Program
m

atic verifier

❌

Before
➕

Task Goal
Brief History

Verified Outcome

❄

❄

🔥

❄

4 Budgeted Turn Selection & Policy Update

Text History
(summary)

Visual Context
(3 turns)➕

🔥

Update Task Priorities

−1 −0.5 0 +0.5 +1

Trainable
GUI 

policy

G Rollouts
j = 1

j = 2

j = G

Pass

Fail

Pass

Verified outcomes: pass / fail

Regression → suppress   Progress → emphasize

Regression → emphasize   Progress → attenuateUnclear evidence → neutral weight

Update GUI 
policy

Trainable policy 𝜋!
Frozen VLM / Verifier

OS VLC VS Code

…

𝑅 = 1	

𝑅 = 0	

Turn-Level 
Credit 𝐴",$

%&													×												𝑞",$,' 												= 										 𝐴",$,'
Outcome sets direction · Transition sets magnitude

Episode advantage Transition weight Turn advantage


