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Case Study 1: Direct Computer-Use vs. Semantic Control Interface Human Baselines Progress (PG) / Success Rate (SR) (%)
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Mario is moving left, but there's a question Mario is moving right now. There's a question There's a question block above the brick Mario is jumping right now, and there's a Mario just jumped and hit the question block, Mario is moving right, and now he's Mario is now in a good spot to jump up and hit  The mushroom is falling down now, so | need Mario is moving right, and the mushroom is Mario just collected the mushroom and is now . .
block above that | need to hit for coins. Wait,...  block above the brick structure ahead. | nee...  structure ahead. | need to jump up to hitthat... Goomba on the right. | need to make sure h... etting 1000 points. Now he's moving right.... approaching the area with the question bloc...  the floating question block. Let's do a jump... to move right to get under it and collect it.... still above the brick platform. To collect the... in the air moving right. Wait, no, actually, the... f (o] (o]
s 9 S 0 I i : . sy i : ik y * Both remain far below the novice human at 64.1% PG / 55.3% SR.
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press_key(key=ArrowRight) press_key(key=ArrowRight) press_keys(keys=['ArrowUp’, 'ArrowRight']) press_keys(keys=['ArrowUp', 'ArrowRight']) wait(duration=0.5) move_right() = press_key(key=ArrowRight, jump() = press_key(key=ArrowUp, move_right(.) = press_key(key=ArrowRight, jump_right() = press_keys(keys=['ArrowUp’, move_right() = press_key(key=ArrowRight,
duration=0.25) duration=0.25) duration=0.25) '‘ArrowRight'], duration=0.25) duration=0.25) C b.l. B I k
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game_state.progress: 0.40 -> 0.40; game_state.progress: 0.40 -> 0.40; game_state.progress: 0.40 -> 0.40; game_state.progress: 0.40 -> 0.40; game_state.progress: 0.40 -> 1.00; game_state.progress: 0.30 -> 0.30; game_state.progress: 0.30 -> 0.30; game_state.progress: 0.30 -> 0.30; game_state.progress: 0.30 -> 0.30; game_state.progress: 0.30 -> 0.50;
aame state.olaver.x: 400.46 -> 397.73: aame state.olaver.x: 397.73 -> 424.09: aame state.olaver.v: 384 -> 330.08: aame state.olaver.x: 453.09 -> 480.78 aame state.score: 400 -> 1400 aame state.olaver.x: 487.55 -> 525.02: aame state.olaver.v: 384 -> 321.44: aame state.olaver.x: 562.77 -> 589.95: aame state.olaver.v: 384 -> 324.8: aame state.score: 300 -> 500
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Matched Mario trajectories: the Computer-Use Agent emits raw keyboard and mouse actions, while the Generalist Agent selects one of semantic actions that mapped deterministically to executable game controls. Timing Reactive Spatial Reasoning & Long-Horizon
Control Navigation Strategy Coordination
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Case Study 2 & 3: Long-Horizon Goal & Real-Time Reactive Control Weaker Stronger Moderate Stronger Weaker
Timing is often misjudged, Strong use of local feedback Visual grounding drift appears For logical reasoning and Long-horizon goals are often lost,
LONG-HORIZON SIMULATION: MINECRAFT RESOURCE COLLECTION REAL-TIME REACTION AND TIMING CONTROL: FLAPPY BIRD and narrow windows are missed. enables robust state adaptation. across complex 2D and 3D scenes. rule tracking, results are reliable. and error recovery remains weak.
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| ﬂ 1 ﬂ | ﬂ ] | ] ﬁ I completion, and coordination remain the weaker capabilities.
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The task is to collect at least 20 dirt blocks. The dirt block | was mining just broke, and now  Wait, why isn't the block breaking? Oh wait, Now that I'm closer, the grassy dirt block on The upper left dirt block is still there, so | need The bird is moving right, and the next pipe Bird is descending towards the lower pipe of The bird is moving right, and now it's past the Bird is descending towards the lower pipe of Bird is in a safe position between pipe gaps; M d I d b h m k m I m d I °
First, | need to find dirt. Looking at the scree...  there's another dirt block to the left of it (the...  maybe | need to move closer? Wait no, let's...  the rightis a good target. | need to mine itto... to keep mining it. Each hit brings me closer t... gap is ahead. The bird's height is good now, ...  the next gap; flap upward to adjust heighta...  third pipe set? Wait no, the next gap is... Wai...  the next gap; flap upward to adjust heighta...  wait to let it continue moving forward while... Ore eta I e enC a r I e entatlo n a n resu ts‘
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look_down() = mouse_move(from_x=640, mine_target() = left_click_hold(x=640, y=360,  move_forward() = press_key(key=ArrowUp, mine_target() = left_click_hold(x=640, y=360,  mine_target() = left_click_hold(x=640, y=360, CQN.LROI.' duration=0.2 EON:ROL kev(keves duration=0.2 CQN.I_-’ROI.' duration=0.2 EONIROL kev(kev=S duration=0.2 CQN.I_-’ROI.' duration=0.2 @ O ORI 3¢ LT @ @ O RGN @
from_y=360, x=640, y=460) duration=1.0) duration=0.50) duration=1.0) duration=1.0) wait() = wait(duration=0.2) ap() = press_key(key=Space, duration=0.2) wait() = wait(duration=0.2) ap() = press_key(key=Space, duration=0.2) wait() = wait(duration=0.2) . :57: s, . * . o b
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initial state snapshot task_eval.progress: 0 -> 0.1 task_eval.progress: 0.45 -> 0.45 task_eval.progress: 0.55 -> 0.6 task_eval.progress: 0.9 -> 0.9; game_state.player.vy: -2.46 -> 2.54; game_state.player.vy: 2.54 -> -2.66; game_state.player.y: 201.94 -> 195.96; task_eval.progress: 0 -> 0.1; game_state.score: game_state.player.y: 185.38 -> 179.4; IR AW TOMR ce0seld® oter f.°“f ;::? f ::3::::?:'?3
task eval.task status: unknown -> fail aame state.plaver.v: 197.48 -> 200.98 aame state.olaver.v: 200.98 -> 201.94 aame state.olaver.vv: -2.66 -> 1.94 0->1: aame state.olaver.vv: -2.66 -> 1.94 $,s0ssestte o $es’s 32 s, b P o $etusestsy
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e Task: “Collect 20 dirt blocks.” The agent reaches 90% progress (18/20 collected) but misses task full completion. « Flappy Bird: visually consecutive frames require alternating wait/flap actions with precise timing. Cod b Gﬂneuol‘“ l.d



