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A APPENDIX: USE OF LLMS

Our LLM usage are stated in Section (3| and concluded as below. Instruction Augmentation: we
utilized multiple LLMs for expanding human seed atomic instructions, collecting constraints and it-
eratively refinement with human collaboration. Complex Instruction Construction: we utilized mul-
tiple LLMs for construction longer instructions from atomic actions, iterative enhancing and quality
checking (e.g., grammar, coherence, feasibility). We ensured that all LLM generated instructions are
double verified by either paper co-authors or annotators to prohibit unsage/inapproprate instructions,
with essential manual re-writing.

The experiments related to mobile GUI agents are conducted with LLMs, all models (checkpoints,
configurations and licenses) are obtained from their official open-source implementation without
additional training or modification. We did not use LLM-generated contents for paper writing, but
merely grammar checking.

B APPENDIX: LIMITATION

We acknowledge that although GAMBIT covers diverse application categories, platforms (An-
droid/iOS), and bilingual instructions (English/Chinese), it remains limited in cultural and linguistic
scope, including more device brands and models (e.g., Mobile Tablets and iPads), more applica-
tion categories and comparison of same application under different langue settings (e.g., Chinese
applications may contain advertisements compared with their English versions). Future extensions
may address these limitations to ensure broader fairness and inclusiveness. We consider actively
incorporating more downstream application categories such as Medical, Education and Games.

We also acknowledge that current workflows are human-LLM approximation of real-world user
actions, and may not fully reflect all user cases and complex decisions. Additionally, although we
allow annotators mark some tasks as “IMPOSSIBLE”, ambiguous or conflicting tasks may still exist
in real user requests and our dataset has limited coverage for such scenarios.

Despite employing 20 professional annotators and a dual-review process, a small number of ambigu-
ous or unclear low-level instructions may still exist. The linguistic diversity of high-level instructions
remains limited (ambiguous, colloquial phrasing characteristic of real users), with most maintaining
relatively standardized expressions.

We did not systematically verify potential overlap between GAMBIT and other agents’ training data
in this work (although our data are unique by paper submission), so we cannot entirely rule out the
possibility that a small number of task patterns appeared in other agents’ training.

C APPENDIX: PROMPT FOR INSTRUCTION GENERATION

We provide detailed prompt templates for utilizing LLMs for generating complex instructions.
The prompts are available in our code base https://anonymous.4open.science/r/
GAMBIT-40BB/|
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D APPENDIX: ANNOTATION DETAILS

We wrote a standardized annotation guideline for the 20 annotators, with example JSON file format,
example annotated data and other required information. Here we provide a snapshot of our proposed
dataset meta data, with more details available in code base.

Meta Data:
{episode_id: 132,
width: 1170,
height: 2532,
device: {product: Honor X60 Pro
release_version: 14,
sdk_version: 34}
instruction: “First, search YouTube for 'meditation guide 10 minutes' and play the first search result. If
the video title contains 'beginner’, then create a new note in Evernote titled 'Meditation Resources'.
Otherwise, add the video to your 'Watch Later' playlist on YouTube.”
category: selection
app: [Youtube, Evernote]
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Figure 6: Illustration of annotation details and meta data.
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E APPENDIX: STEP LENGTH EXPERIMENTS

Here we provide detailed experimental Results of Agent’s performance across different step length
in compensation to Section @] discussions. Here la denotes atomic action level GP, 1b denotes
atomic action level GP with branching length weighted. 2a denotes step level GP, 1b denotes step
level GP with branching length weighted. 3a denotes the longest common sequence from first step,
3b denotes the longest common sequence from first step with branching length weighted. 4a denotes
the longest common sequence taking all steps into consideration, 4b denotes the longest common
sequence taking all steps into consideration with branching length weighted. 5a denotes the longest
common sequence taking all steps into consideration with task length weighted, 5b denotes the
longest common sequence taking all steps into consideration with branching length and task length
weighted. 6a denotes the longest common sequence percentage, 6b denotes the longest common
sequence percentage with task length weighted.
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Table 5: Model performance(GP) on different step size

1b 2a 2b 3a 3b 4a 4b Sa 5b 6a 6b

la
Model Group  Level Tasks (g, (@) (@) (%) (Abs) (Abs) (Abs) (Abs) (Abs) (Abs) (%) (%)

2.5 steps HL 281 148 276 085 095 0.03 0.06 120 1.31 081 084 2454 2263
P LL 281 63.32 62.72 62.56 61.28 0.75 0.89 290 316 255 275 7253 7139

HL 225 635 882 412 417 017 024 1.58 1.58 085 0.84 1343 13.11

6-8steps |y 226 5403 58.12 5200 5212 115 151 502 509 396 4.02 6202 6191
AGUVIS o2steps HL 222 1079 1232 627 607 028 034 177 179 113 114 1385 1358
PSoL 222 5673 5954 5394 5357 142 171 667 679 549 558 6477 64.51
13s stens HL 351 1049 1099 594 516 033 038 251 257 176 180 13.16 11.80
PS L 351 5932 59.82 5516 5505 191 214 1198 1456 9.78 1179 65.16 64.89
HL 1079 734 994 430 485 021 031 182 218 119 147 1632 1323
Overall

LL 1080 58.72 59.81 56.17 5491 135 179 7.07 1088 580 882 6634 64.98

2.5 steps HL 281 2820 2740 2792 2397 033 037 199 212 125 127 3852 3499
P LL 281 53.05 5501 5257 51.07 0.65 081 277 3.02 244 2.64 69.79 68.59

HL 226 13.09 1646 1142 1142 032 046 256 258 1.27 1.27  20.16 19.83

O-8steps 1y 226 5021 5425 4810 47.65 1.08 142 466 472 373 375 5890 5839

AgentCPM HL 222 1257 1537 895 856 034 045 291 294 137 137 1678 1629

O-12steps 1" 323 5090 5691 47.13 4687 132 167 619 630 478 488 5745 57.36
e stens HL 351 1085 1149 662 592 037 042 401 440 189 203 1352 1237
PS L 351 4550 47.52 3948 3877 152 175 949 1131 722 8.64 49.05 48.28
Overan  HL 1080 1619 1506 1365 867 034 043 296 369 149 174 2209 1600
LL 1080 4956 51.60 4626 4252 116 156 605 879 475 678 5823 53.05
255t HL 281 2586 2485 2528 2095 030 034 194 207 114 114 3539 31.66
osteps 281  69.04 6948 6850 64.83 083 1.02 298 321 250 265 7295 70.05
HL 226 928 1219 728 746 023 033 243 245 108 110 1698 1692

6-8 steps

LL 226 4374 49.78 4175 41.28 097 127 437 441 351 352 5616 55.55

UL-TARS HL 222 1208 1439 777 743 033 042 273 276 132 133 1603 1573

9-12steps 1" 323 4306 4936 3891 3833 110 138 514 521 420 427 5247 5199
3estens HL 351 1199 1253 706 622 040 044 353 380 202 223 1463 1346

PS 11 351 3241 3410 2544 2137 105 120 686 7.39 486 505 3742 3344
overan L 1080 1505 1433 1200 786 032 041 272 328 145 18 2081 1588
verall {10 1080  46.50 4427 4282 30.88 099 123 498 623 383 450 53.68 42.97
5 HL 281 2221 2435 2155 2089 029 040 188 206 124 128 37.15 3475
-5 steps

LL 281 51.63 53.12 50.85 5293 0.63 080 275 3.05 230 254 63.86 64.52

6-8 stens HL 226 1510 1933 1237 1249 039 056 268 270 137 139 21.04 21.03
P LL 226 4506 50.03 43.25 4341 101 136 455 461 348 353 5340 5340

Qwen2.5-VL HL 222 1216 1387 790 748 032 038 283 285 126 126 1556 15.17

9-12steps |y 222 4556 49.67 4214 4130 115 143 564 572 439 443 5331 52.69
13s stens HL 351 1288 1368 830 732 043 049 323 331 202 210 1508 1354
S 1L 351 3581 37.94 2897 2659 119 137 733 800 559 624 3999 37.52
overan  HL 1080 1562 1594 1252 9.7 036 047 268 303 152 178 2217 1662
LL 1080 43.87 4435 4036 3383 100 132 521 670 4.04 523 5174 4478
HL 281 1349 1344 1311 1146 016 019 1.66 181 108 112 3282 30.08

2-5 steps

LL 281 5294 54.80 5235 5140 0.66 082 276 3.02 245 2.67 69.29 68.51

6-8 stens HL 226 885 1219 678 673 023 035 198 199 097 097 1551 1519
P LL 226 41.84 47.73 3858 38.03 095 129 415 418 341 342 5373 53.04

0S-Atlas-Pro o.12steps HL 222 961 1182 666 650 028 036 241 244 113 113 1330 13.03
PS 1L 222 3486 39.96 2928 2842 091 116 447 450 361 3.63 4457 4377

13+ steps HL 351 921 957 535 480 030 034 320 343 1.60 174 11.23 10.37
P LL 351 2614 27.39 18.65 1655 086 097 495 507 403 419 3016 27.17

HL 1080 1033 1096 7.94 594 025 033 238 291 1.24 1.47  18.17 13.17

Overall 1080 38.19 36.83 3377 2457 084 105 411 467 340 385 4823 3721
»5steps  HL 281 645 7.67 580 549 009 013 119 129 077 078 23.56 21.47
S L 281 946 1619 861 961 019 039 205 228 176 192 4881 49.12
6-8steps  HL 226 58 934 404 434 048 030 174 175 070 072 1082 11.01
S L 226 2417 3429 2019 2104 074 118 351 350 287 286 4380 43.30
InfiGUI 012 steps HL 222 824 1037 483 479 023 031 209 208 090 088 1111 1078
PS oL 222 2696 3552 1990 2017 0.83 119 399 401 310 312 38.16 3826
3esteps HL 351 683 760 353 309 024 029 295 325 096 099 738 6.60
PS L 351 2419 2571 1672 1498 082 097 496 511 367 376 2785 24.68
Overan  HL 1080 682 848 450 374 019 028 206 271 084 092 1308 9.03
LL 1080 2092 2824 1599 1627 0.64 099 370 450 289 339 3876 3130
»5steps  HL 281 592 852 528 598 0.0 020 145 158 096 098 28.84 2676
S L 281 925 1790 823 1039 021 047 216 244 193 216 5227 54.02
6.8 st HL 226 845 1293 635 691 025 041 215 216 104 106 1597 1627
"o steps 226 2745 3896 2288 2379 083 131 400 401 333 335 5L12 5095
IiGULtk o eps HL 222 1075 1378 659 675 030 042 237 236 LI4 114 1420 1406
PS oL 222 3104 4058 2344 2376 095 135 470 472 375 377 4567 4577
134 st HL 351 1011 1117 586 514 035 043 354 397 137 136 1065 944
steps 351 3110 3347 2252 2093 1.08 128 605 625 457 474 3403 30.75
H 1080 881 1175 596 571 025 040 247 327 114 126 1723 1243

Overall

LL 1080 24.64 34.35 19.06 21.01 0.78 122 433 541 346 420 4474 3774
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F APPENDIX: ACTION TYPE EXPERIMENTS

Here we provide detailed experimental Results of Agent’s performance across different action types
in compensation to Section [#.4] Q2 discussions.

Table 6: Model performance on different action types

Model Action Type Eval Level Count Type Acc(%) ExactAcc (%)

AGUVIS-7B CLICK LL 7542 99.84 91.65
HL 7269 67.48 34.68
TYPE LL 1122 95.28 91.89
HL 1063 28.69 23.52

SCROLL LL 1563 99.04 87.33
HL 1507 14.27 11.02

STOP LL 1460 86.85 86.85

HL 1422 0.00 0.00

LONG_PRESS LL 74 94.59 48.65

HL 70 1.43 1.43

PRESS LL 262 93.13 93.13

HL 355 53.80 53.80

Overall LL 12023 97.55 90.29

HL 11686 48.07 26.78

AgentCPM-GUI-7B CLICK LL 7545 97.27 88.30
HL 7579 86.50 54.24

TYPE LL 1105 89.32 84.98

HL 1121 64.67 52.45

SCROLL LL 1564 98.27 96.61

HL 1561 45.42 41.83

STOP LL 1460 79.79 79.79

HL 1461 66.19 66.19

LONG_PRESS LL 73 82.19 36.99

HL 74 2.70 1.35

PRESS LL 260 29.62 29.62

HL 231 39.39 39.39

Overall LL 12007 92.99 86.46

HL 12027 75.25 53.31

UI-TARS-SFT-7B CLICK LL 7517 99.16 79.01
HL 7464 88.45 54.74

TYPE LL 1124 94.40 89.15

HL 1121 64.32 53.35

SCROLL LL 1101 99.00 94.19

HL 1196 52.34 47.74

STOP LL 1460 99.04 99.04

HL 1455 44.81 44.81

LONG_PRESS LL 74 0.00 0.00

HL 74 0.00 0.00

PRESS LL 291 53.95 53.95

HL 281 35.23 35.23

Overall LL 11567 96.90 82.83

HL 11591 75.06 51.82

Qwen2.5-VL-7B CLICK LL 7562 93.12 83.21
HL 7564 67.41 4479

TYPE LL 1124 84.34 81.49

HL 1123 53.25 48.00

Continued on next page
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Table 6 — Continued from previous page

Model Action Type  Eval Level Count Type Acc(%) ExactAcc (%)
SCROLL LL 1564 81.01 46.04
HL 1561 15.25 11.40
STOP LL 1460 89.86 89.86
HL 1465 79.66 79.66
LONG_PRESS LL 73 60.27 50.68
HL 74 0.00 0.00
PRESS LL 239 51.46 51.46
HL 231 25.54 25.54
Overall LL 12022 89.30 78.19
HL 12018 59.59 44.36
0OS-Atlas-Pro-7B CLICK LL 7364 94.96 74.66
HL 7587 86.37 48.53
TYPE LL 1054 85.67 82.16
HL 1123 54.50 44.43
SCROLL LL 1517 48.65 28.94
HL 1561 29.85 26.71
STOP LL 1459 67.31 67.31
HL 1457 35.55 35.55
LONG_PRESS LL 71 57.75 32.39
HL 74 0.00 0.00
PRESS LL 224 72.32 72.32
HL 223 57.85 57.85
Overall LL 11689 84.00 68.18
HL 12025 68.84 43.62
InfiGUI-R1-3B tk Click LL 7576 97.94 88.79
HL 7576 88.56 55.16
Type LL 1125 89.78 86.84
HL 1125 57.24 49.33
Scroll LL 1561 96.28 7.69
HL 1561 41.38 23.45
Complete LL 1448 8.91 8.91
HL 1448 9.05 8.98
Long Press LL 74 87.84 58.11
HL 74 1.35 1.35
Navigate Home LL 209 90.91 0.96
HL 209 48.80 42.58
Navigate Back LL 22 90.91 86.36
HL 22 54.55 18.18
Wait LL 13 100.00 100.00
HL 13 7.69 7.69
Impossible LL 1 0.00 0.00
HL 1 0.00 0.00
Overall LL 12029 86.04 66.76
HL 12029 68.55 44.27
InfiGUI-R1-3B Click LL 7576 87.04 79.14
HL 7576 75.17 46.57
Type LL 1125 85.16 82.67
HL 1125 54.22 4791
Scroll LL 1561 81.81 5.64
HL 1561 3242 20.24
Complete LL 1448 10.43 10.43
HL 1448 17.47 17.40
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Table 6 — Continued from previous page

Model Action Type  Eval Level Count Type Acc(%) ExactAcc (%)
Long Press LL 74 79.73 47.30
HL 74 1.35 1.35
Navigate Home LL 209 88.52 4.31
HL 209 45.93 39.71
Navigate Back LL 22 77.27 72.73
HL 22 4091 18.18
Wait LL 13 100.00 100.00
HL 13 7.69 7.69
Impossible LL 1 0.00 0.00
HL 1 0.00 0.00
Overall LL 12029 76.93 60.17
HL 12029 59.61 39.27
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G APPENDIX: PLATFORM EXPERIMENTS

Here we provide detailed experimental Results of Agent’s performance across different platforms in
compensation to Section 4.4 Q2 discussions.

Table 7: Model performance on iOS and Android devices

Model Level Metric iOS Devices Android Devices Overall
LL EM 75.49% 82.96% 79.32%

AgentCPM-GUI-$B ™ 89.11% 91.11% 90.13%
HL EM 42.02% 55.19% 48.77%

™ 68.87% 80.74% 74.95%

LL EM 73.54% 86.38% 79.96%

ULTARS-7B ™ 94.16% 99.22% 96.69%
HL EM 39.30% 49.02% 44.14%

™ 73.15% 78.43% 75.78%

LL EM 66.15% 71.11% 68.69%

Qwen2.5-VL-7B ™ 81.32% 85.93% 83.68%
HL EM 33.85% 37.04% 35.48%

™ 53.31% 57.78% 55.60%

LL EM 63.89% 62.31% 63.08%

0S-Atlas-Pro-7B ™ 86.51% 82.09% 84.23%
HL EM 34.63% 39.63% 37.19%

™ 64.59% 66.30% 65.46%

LL EM 82.10% 88.89% 85.58%

AGUVIS-7B ™ 95.72% 99.26% 97.53%
HL EM 19.43% 27.17% 23.44%

™ 53.44% 57.36% 55.47%

LL EM 66.15% 65.70% 65.92%

InfiGUI-R1-3B thinking ™ 81.54% 90.97% 86.41%
HL EM 32.69% 37.91% 35.38%

™ 65.77% 67.87% 66.85%

LL EM 59.23% 54.87% 56.98%

InfiGUI-R1-3B ™ 70.00% 78.70% 74.49%
HL EM 29.62% 38.99% 34.45%

™ 56.15% 64.98% 60.71%
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H APPENDIX: LANGUAGE EXPERIMENTS

Here we provide detailed experimental Results of Agent’s performance across different languages
in compensation to Section [#.4] Q2 discussions.

Table 8: Model performance on Chinese(CN) and English(EN) instructions

Model Name Language Level TM EM EN-CN Difference
33 EIL“ 22'22 38'22 TM: +0.36, EM: -0.43
OS-Atlas-Pro-7B . .
CN LL 8368 66.86 . .
EN LL 8368 6979 TM:0.00,EM:+2.93
(1:31131 Eﬁ 2;‘23 fégg TM: -5.96, EM: -2.46
Qwen2.5-VL-7B . .
CN LL 9511 86.14 _ _
EN LL 9202 160 [ M:-3:09EM:-4.54
§§ Eﬁ f{;'gg gg'gi TM: -4.36, EM: -1.61
AGUVIS-7B : .
CN LL  96.69 8893 , ‘
EN L 9756 olgg TM:+0.87 EM:+2.95
§§ Eﬁ ggg% jggg TM: -1.24, EM: +3.01
UI-TARS-7B : .
CN LL  96.76 80.44 ‘ ‘
gg gi ;%g; 2(3)8; TM: +0.14, EM: +3.02
AgentCPM-GUI-8B . .
CN LL 9324 8821 . .
EN LL 9339 8850 TM: +0.15, EM: +0.29
(Ejg EIE gggg 2(7)23 TM: +7.39, EM: +6.76
InfiGUI-R1-3B : :
CN LL 7284 55.17 _ .
Eﬁ Eﬁ 23}3; j(l)'% TM: -2.01, EM: -0.58
InfiGUI-R1-3B thinking : .
CN LL 8728 65.73 ‘ ‘
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