Appendix

Simulation for Evaluating Robot Policies
Should Be Asynchronous and Real-Time
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ss7 A  Robomimic full results

398 We provide detailed per-policy results on the Robomimic benchmark [3] across all five tasks: Lift,
399 Can, Square, Transport, and ToolHang in Table 3. All values are success rates (%) evaluated
400 over 400 episodes under synchronous and asynchronous settings. 95% Wilson score confidence
401 intervals [35] are reported in brackets.

TaskSSucceszRate (%) Perf. Rel. Latency
yne / Asyne drop | drop (%)
Lift Can Square | Trans. | T.Hang Avg. 3

1 BC 86 / 80 31/28 | 19/14 0/0 0/0 272/244 | 28 10.29 11.5 ms
2 BC-VAE 82 /77 87 /72 | 28 /24 0/0 0/0 39.4 /346 | —4.8 12.18 11.7 ms
3 BC-Gaussian 60/50 | 38/54 [ 23/19 0/0 0/0 242 /246 | +04 —1.65 12.4 ms
4 BC-GMM 100 /100 | 94 /93 | 54 /46 | 52 /4 0/0 60.0 /48.6 | —11.4 19.00 13.0 ms
5 BC-TF 100 /100 | 98 /88 | 90 /72 33/2 0/0 64.2 /524 | —11.8 18.38 21.9 ms
6 BC-TF-GMM | 100 /100 | 98 /90 | 83 /62 | 78/3 0/0 71.8 /510 | —20.8 28.97 22.1 ms
7 DP (chunk=8) | 100 /100 | 96 /61 [ 86/52 | 81/6 | 30/29 [ 78.6/49.6 | —29.0 36.90 73.36 ms
8 DP (chunk=1) 100 / 45 95/32 | 81/33 76 /0 31/0 76.6 /22,0 | —54.6 71.28 597.80 ms
9 DP (chunk=4) 100/98 | 97/69 | 78 /68 | 82 /2 | 35/26 | 784 /526 | —25.8 3291 150.05 ms
10 | DP (chunk=16) | 100 /100 | 98 /42 | 84 /54 83/5 46 /32 | 822 /46.6 | —35.6 43.31 37.73 ms
11 | DP (chunk=2) 100/72 | 97/10 | 83 /30 | 82/0 33/2 | 79.0/22.8 | —56.2 71.14 302.40 ms

Table 2: Synchronous and asynchronous simulation performance on Robomimic [3].

Policy Sync Async A Inference Latency
Can

BC-TF 98 [96.1,99.0] 88 184.4,90.8] 10 55.76 ms
BC-TF-GMM 98 [96.1,99.0] 90 (86.7,92.6] 8 56.01 ms
BC-Gaussian 38 33.4,42.8] 54 [49.1,58.8] —16 26.07 ms
BC 31 126.7.35.7] 28 [23.8,32.6] 3 22.76 ms
BC-GMM 94 91.2,95.9] 93 [90.1,95.1] 1 25.94 ms
BC-VAE 87 [83.3.89.9] 72 (67.4,76.2] 15 23.27 ms
DP (chunk=16) 98 96.1.99.0] 42 [37.3,46.9] 56 574.39 ms
DP (chunk=8) 96 [93.6,97.5] 61 [56.1,65.7] 35 534.97 ms
DP (chunk=4) 97 [94.8,98.3] 69 [64.3,73.3] 28 602.67 ms
DP (chunk=2) 97 194.8,98.3] 10(7.4,13.3] 87 623.06 ms
DP (chunk=1) 95 [92.4,96.7] 32 (27.6,36.7] 63 587.53 ms
Square

BC-TF 90 [86.7.92.6] 72 167.4,76.2] 18 12.34 ms
BC-TF-GMM 83 179.0.86.4] 62 [57.2.66.6] 21 12.38 ms
BC-Gaussian 231(19.1,27.4] 191155.23.1] 4 7.13 ms
BC 191155.23.1] 14 1109.17.7] 5 6.72 ms
BC-GMM 54 [49.1,58.8] 46 [41.2,50.9] 8 7.75 ms

Continued on next page
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Policy Sync Async A Inference Latency
BC-VAE 28 [23.8,32.6] 24 [20.1,28.4] 4 6.79 ms
DP (chunk=16) 84 50.1,87.3] 54 [49.1,58.8] 30 595.73 ms
DP (chunk=8) 86 (82.3,89.1] 52 [47.1,56.9] 34 587.12 ms
DP (chunk=4) 78 173.7.81.8] 68 [63.3,72.4] 10 602.23 ms
DP (chunk=2) 83 179.0.86.4] 30(25.7.34.7] 53 589.04 ms
DP (chunk=1) 81 (76.9,84.5] 33 (28.6,37.8] 48 594.50 ms
Lift

BC-TF 100 [99.0.100.01 100 [99.0. 100.0] 0 11.82 ms
BC-TF-GMM 100199.0,100.01 100 [99.0,100.0] 0 11.76 ms
BC-Gaussian 60 [55.1,64.7] 50 [45.1,54.9] 10 7.21 ms
BC 86 [82.3,89.1] 80(75.8.83.6] 6 6.85 ms
BC-GMM 100 (99.0.100.07 100 [99.0, 100.0] 0 7.86 ms
BC-VAE 82177.9,85.5] 77 172.6,80.9] 5 6.96 ms
DP (chunk=16) 100 (99.0.100.0] 100 [99.0.100.0] 0 614.90 ms
DP (chunk=8) 10099.0,100.01 100 [99.0. 100.0] 0 604.83 ms
DP (chunk=4) 100 [99.0, 100.0] 98 [96.1,99.0] 2 594.14 ms
DP (chunk=2) 100199.0,100.01  72[67.4,76.2] 28 602.35 ms
DP (chunk=1) 100199.0.100.0] 45 1[40.2,49.9] 55 596.97 ms
Transport

BC-TF 33 128.6,37.8] 211.0,3.9] 31 16.82 ms
BC-TF-GMM 78173.7.81.8] 311.7.52] 75 17.78 ms
BC-Gaussian 010.0,1.0] 010.0,1.0] 0 13.48 ms
BC 010.0,1.0] 010.0,1.01 0 13.12 ms
BC-GMM 52 [47.1,56.9] 4125,64] 48 14.19 ms
BC-VAE 010.0,1.0] 010.0,1.0] 0 13.33 ms
DP (chunk=16)  83(79.0.86.4] 513.3.7.6] 78 660.48 ms
DP (chunk=8) 81 (76.9,84.5] 64.1,8.8] 75 619.36 ms
DP (chunk=4) 82177.9.85.5] 2[1.0,3.9] 80 630.00 ms
DP (chunk=2) 82177.9.85.5] 010.0,1.0] 82 636.46 ms
DP (chunk=1) 76171.6,79.9] 010.0,1.0] 76 643.10 ms
ToolHang

BC-TF 010.0,1.0] 010.0,1.0] 0 12.97 ms
BC-TF-GMM 010.0,1.0] 010.0,1.0] 0 12.65 ms
BC-Gaussian 010.0,1.0] 010.0,1.0] 0 8.34 ms
BC 010.0,1.0] 010.0,1.0] 0 8.13 ms
BC-GMM 010.0,1.0] 010.0,1.0] 0 9.29 ms
BC-VAE 010.0,1.0] 010.0,1.01 0 8.33 ms
DP (chunk=16) 46412509 32 (27.6,36.7] 14 572.72 ms
DP (chunk=8) 301(25.7,34.7] 29 [24.8,33.6] 1 588.40 ms
DP (chunk=4) 351(30.5,39.8] 26 [21.9,30.5] 9 572.12 ms
DP (chunk=2) 33 [28.6,37.8] 21.0,3.9] 31 573.30 ms
DP (chunk=1) 31 (26.7.35.7] 010.0,1.0] 31 566.81 ms

Table 3: Detailed performance on Robomimic tasks under synchronous and asynchronous simulation,
evaluated over 400 episodes. Success rates (%) are shown with 95% Wilson score confidence intervals

in brackets.
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B LIBERO full results

402
403 We provide detailed per-policy results on the LIBERO benchmark [4] across four tasks: Spatial,
404 0Object, Goal, and Long, as well as their average.
Task Success Rate (%) Performance drop Rel. IAR | Latency
Sync / Async
(sync — async) | drop (%) T
Spatial | Object | Goal Long Avg. b
SmolVLA 450M | 90 /56 | 96 /52 | 92/67 |71 /50 | 87.2 /562 -31.0 35.6 645 |1 931 ms
X-VLA 0.9B 93 /83 | 98/95 | 99/94|98/92 | 97.0/91.0 —6.0 6.2 93.8 | 14.32 ms
MolmoAct2 5B 98 /96 | 100 /98 | 98 /96 | 97 /93 | 98.2/95.8 —25 24 97.6 | 16.14 ms
o 4B 90 /52 | 8 /68 | 95/72 | 73 /44 | 86.0 /59.0 —27.0 314 68.6 | 44.46 ms
0.5 4B 97 /68 | 99 /65 |98 /74|96 /77 | 97.5/71.0 —26.5 272 72.8 | 66.73 ms
Table 4: Synchronous and asynchronous simulation performance on the LIBERO benchmark [4].
205 C Real-World Evaluation Details
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Figure 6: Per-policy success rates under synchronous, asynchronous, and real-world evaluation on
the Can and Square tasks. Values are min-max normalized per task. Error bars indicate 95% Wilson
score confidence intervals (400 trials for simulation, 20 for real world).
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Policy Sync Async A Real Inference Latency

BC-TF 98196.1,99.0 88 [84.4,90.8] 10 75(53.1,88.8] 55.76 ms
BC-TF-GMM 98196.1,99.01  90(86.7,92.6] 8 80[58.4,91.9] 56.01 ms
BC-Gaussian 381334.428] 54149.1.588] —16 35718.1.56.7] 26.07 ms
BC 3112673571 28[23.8,32.6] 3 510.9,23.6] 22.76 ms
BC-GMM 94 191.2,95.9] 93 190.1,95.1] 1 301(145.51.9] 25.94 ms
BC-VAE 871833.89.9] T721[67.4,76.2] 15 - 23.27 ms
DP (chunk=16) 989619901 42(373.469] 56  25(112.469) 574.39 ms
DP (chunk=8)  96(936,975] 61 (56.1.6571 35 30145519 534.97 ms
DP (chunk=4) 97 (94.8,983] 69164.3,733] 28  35[18.1,56.7] 602.67 ms
DP (chunk=2) 97 194.8,983]  10[7.4,13.3] 87 - 623.06 ms
DP (chunk=1) 951924,9671 32276,3671 63  30[145,51.9] 587.53 ms

Table 5: Performance on the Robomimic Can task under synchronous simulation, asynchronous
simulation, and real-world evaluation. Success rates (%) are shown with 95% Wilson score confidence
intervals in brackets.

Policy Sync Async A Real Inference Latency
BC-TF 90186.7.92.61 7216747621 18 75[53.1,88.8] 12.34 ms
BC-TF-GMM 83179.0,86.41 62[572,6661 21 401[21.9,61.3] 12.38 ms
BC-Gaussian 23119.1,274] 1911552311 4 010.0.16.1] 7.13 ms
BC 191155.23.11  141109.17.71 5 010.0,16.1] 6.72 ms
BC-GMM 54 149.1,588] 4614125091 8 15 [5.2,36.0] 7.75 ms
BC-VAE 281(238,326] 241[20.1,284] 4 - 6.79 ms
DP (chunk=16) 84 (80.1.873] 54401588 30 35(18.1.567 595.73 ms
DP (chunk=8) 861(823,80.1] 521[47.1,569] 34 307[14.5,51.9] 587.12 ms
DP (chunk=4)  78(73.7.818] 68633.724] 10 40219613 602.23 ms
DP (chunk=2) 831(79.0.864] 30[257,3471 53 - 589.04 ms
DP (chunk=1) 811(76.9,845] 33[286,37.8] 48 25[11.2,46.9] 594.50 ms

Table 6: Performance on the Robomimic Square task under synchronous simulation, asynchronous
simulation, and real-world evaluation. Success rates (%) are shown with 95% Wilson score confidence
intervals in brackets.
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409

D Simulation Demos

D.1 RoboMimic Simulation Demos

Tasks. We provide RoboMimic simulation demos on five representative manipulation tasks: Can,

Square, Lift, Tool Hang, and Transport.
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(a) Can: pick up a soda can from one bin and place it into the target bin.

(b) Lift: grasp a small cube from the table and lift it above a threshold height.

(c) Square: pick up a square nut and place it onto a vertical peg, requiring precise alignment.

(d) Tool Hang: assemble a frame by inserting a hook into the base, then hang a wrench on the hook: a
long-horizon, high-precision task.

(e) Transport: a bimanual task where two arms coordinate to transfer a hammer from a closed container to
a target bin.

Figure 7: Rollout visualizations on the five RoboMimic tasks.
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410 D.2 LIBERO Simulation Demos

(a) LIBERO-Spatial: pick-and-place tasks that require grounding spatial relations between objects in a
tabletop scene.

(b) LIBERO-0bject: pick-and-place tasks that require identifying and manipulating the correct household
object in a kitchen scene.

(c) LIBERO-Goal: short-horizon manipulation tasks where the policy must execute the goal specified by
the language instruction.

(d) LIBERO-Long: long-horizon kitchen manipulation tasks that require chaining multiple sub-skills to
completion.

Figure 8: Rollout visualizations on the four LIBERO task suites.
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s11 E Real-world Demos

(a) Can: pick up a soda can from one bin and place it into the target bin. (front camera view)

(b) Square: pick up a square nut and place it onto a vertical peg, requiring precise alignment. (external camera
view; not used for training)

Figure 9: Rollout visualizations on the two real-world Robomimic [3] Can and Square tasks.
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