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Sman-Bench: A Cross-System Benchmark For
Mobile Agents Under Single- And Multi-path,
Ambiguous, And NoisyTasks
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* Reward Instability: Existing online benchmarks fail to get stable critical reward signals

under dynamic environmental changes.

* Single-path Limitation: Offline benchmarks evaluate agents through single-path

trajectories, which contradicts the inherently multi-solution characteristics of GUI tasks.

* Noise Neglect & Proactive Interaction: Existing benchmarks neglect the influence of

noise components and the need for proactive interaction under ambiguous instructions.
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* We construct a cross-system benchmark named SMAN-Bench and propose a slot-

based instruction generation method named GIAS.

* We propose an offline multi-path evaluation method and leverage slot-based key node

annotations to enable stable assessment of step rewards.

* We introduce SMAN-Bench-Noisy to support realistic noisy evaluation by collecting

data from noisy apps, enabling robust assessment under challenging environments.

* We propose SMAN-Bench-Ambiguous to facilitate active interactive evaluation, where

agents are allowed to ask clarification questions during execution.
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* Broad App Coverage: The

benchmark comprises 15 categorles Table 1: Comparison of SMAN-Bench to other benchmarks.

and 49 Wldely used apps. # Inst. Language # Avg # Screen- Path Online Ambi. Interac.
Benchmarks ‘ R e .
C Task Scale: Th Steps  shots Environ.? Noise  Inst.
. .
OmmorngiEs eites € COMjgsins PIXELHELP 187 EN 4.2 ~800 Single X X X
., - . - MOTIF 480 EN 4.5 ~21K Single X X X
split includes 12,854 instructions AMEX 341 EN&CN 128  ~I104K  Single X X X
SCREENSPOT ~1,200 EN&CN | ~600 Dot X X X
and 800 templates generat@d by MOBILEAIBENCH * EN * * Dot X . X
AGENTBENCH 100 EN 20 ~2k Multiple v X X
GUI ODYSSEY 7,735 EN 15.4 * Single X X X
GIAS. MOBILE-BENCH 832 CN . 14,144 Multiple v X X
L MVISU-BENCH 404 EN&CN * " Multiple v X v
* Balanced Complexity: There are SPA-BENCH 340 EN&CN * * Multiple v X X
ANDROIDLAB 10.5k EN 8.98 94.3k Multiple v X X
9’ 620 Slmple l‘askS Wlth an average ANDROIDWORLD 116 EN . g Multiple v X v
SMAN-BENCH 12,856 EN&CN 7.28 ~48k Both X v v

of 5.62 steps and 3,234 complex
tasks with an average of 8.21 steps.
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e  Automated Instruction Scenario 1: Common Task
: Instructions are Trajectories filtered Ins. and traject. ' Quality Verification
Generation (GIAS): USQS intent @ D generated by GPT-4o %ﬁ‘v D from unlabeled corpus %@\ Dmlh‘hmg @ [:I and Agent Evaluation
inference and extracts slot E‘: = 1 R iul- -w i _3:;_5

Mm

information from GUI changes 5"’; a’“ = ! ‘ 53,y e
— -~ — g ‘-- . 3 ' ' e cnber the

to transform unlabeled action

—

— -
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sequences into natural language Instruction: Play the song "cry on my shoulder” on the music app. *

~ Evaluation 1: Single path L Evaluation 2: Multi path

instructions. - St 1

-
- -

* Slot Matching Mechanism: rwmeM | rhesme
= - | matchedwith

Employs a slot-based template

-
-
-
-

§§ lqundrnré
8t key node :
e as the Imuii

2 multiple trajectoriesy ...
and use different %
: applications and :
: Sfinal pages :

Trajectory 2 '’

filling mechanism, allowing one

demoo’ 3 l quivalent key

.
-----------------------

template to match multiple

trajectories that share key nodes.
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* Noisy Task: Collects data from

i . ﬁ *[7] Human Demonstration Scenario 2: Noisy Task
appS Wlth S UbS tantlal adS and pOp— - M'_t_"_.'_ - = Q. Please help me find Beijing's air quality index for tomorrow on Caiyun Weather. ~ _

ups, including static pop-ups, { The Catyun Woatherl™ Spigams ” OB oo teator |
i app was ';rl:( ted for ; o \ : directly clicking the E

d i 5 X : moise collection button related to the 3
dynamic video ads, and redirecting = secus ions —% sk comect.
: additional ads Visiting the ad will :

: content. K :

. . : : '_ _' result in a jump.
links, to evaluate noise robustness. — *we, % : N -
*  Ambiguous Task: Progressively g r— T It ey Tk ok
@ SR iy . Q: Help me find som '.! stailed information about my favorite singer. ww;‘u:rw.’ \
Slmpllfiesfull lnst‘ruthOnS lnt'O - relp me € e ¢ ! L ¢ B el e el ] s sl

-----------------------------------------------

; . £ Which APP youl o § thinkthe G PN
ambiguous ones by removing slots, —, Jue—rien mission s
&, T — accomplished. ;
T B s sassssssssssssnat :.:.:;::.:’;::'%’:?:‘4‘:- ----- q:
assigning preset Q&As to pa— . g oo hr
—— g ".. completed is also §

sopecessany 5

corresponding GUIs to evaluate

proactive interaction.
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Graph Structure Exploration: Allows the
agent to freely explore within the pre-executed
graph corpus, provided the maximum step limit
is not exceeded.

Node Merging: Merges discrete single
trajectories into a unified graph using action
space, pixel differences (BM25), and

consistency in XML button values.

Evaluation Advantages: Combines the
advantages of online and offline environments,
allowing for a fairer outcome-based

comparison across different agents.

Multi-path Evaluation

I want a 166B+51268 MacBook Pro M4
in the Midnight version.

e °

(A) Online Evaluation

t‘!ﬂ:!.’

(B) Offline Multi-path Evaluation

1668+51268 " ()
®  MacBook Pro Ma** (%

Midnight version*" C:)

1 +512
o c8 No further

slot need
checked

Figure 3: Unlike Online Evaluation, offline multi-
path evaluation checks both process and final GUI
as reward signals.




A T ECHNOLOGICAL :
UNIVERSITY Main RGSUItS

SINGAPORE
Model Cate Common-Sim ple | Common-Complex Noisy Data Ambiguons Data
i | TypedSEL Sieps Ace SR Typet/5E] Step. Ace SR | Type™/SE.  Step. Ace SR | TvpeSE|  Step. Ace SR
Single-Agem Framework; AppAgent-v1
: Single 82,4 35.7 10 | 851 3.4 1.5 60.4 12.7 0.0 76.7 29.0 1.0
a g}
ImeoiylL2-40H Multi 58 430 10, 4.4 #4065 : i : i : -
< Single 93,2 74 0.0 87.7 7.8 0.0 70.4 2.7 0.0 823 48 0.0
LLAVA-T2B-NEXT | o 6.2 1.9 00 45 51 0.0 d ) : p : e
Single 95,2 A3 21.1 93,5 53,8 5.0 78.0 4.4 30 912 435 8.0
e T T
NEn2NEER Multi 5.2 62.8 20.6 4.4 58,9 7.0 ; ; > “ 2 3
S — Single 94.7 58.6 20.5 9].2 54.7 7.5 77.1 24.3 30 903 485 9.0
Qwen-VL-Max Multi 59 676 126 43 63.1 9.6 - : - 2 : .
Llama3.2-¥VL-908 Single 264 224 20 7.0 4.3 1.00 647 11.2 K] i54 1535 .0
P Single 91.2 24.0 6.0 9.8 252 L0 72.7 17.4 04 85 6 0.5 1.0
Multi 6.1 29.7 30 45 29.4 15 3 - i i i g
Single 80,4 57.6 185 79,2 0.6 11.5 72.3 18.2 1.0 947 339 6.0
G0 Multi 33 Gl 198 4.4 al1.7 6.5 . - . . . -
Mulii- Agenis Framework: MobileAgent-v2
Single 84.5 19.3 00 | 807 2%.4 0.5 64.3 91 0.0 76.0 163 0.0
ML 4 Multi 6.0 276 15 44 V6 15 : ; : : - -
Single 91,5 50,5 13.0 91.6 49.0 4.5 75.8 207 1.0 862 408 7.0
s YT T3
CRent VLR Multi 54 549 151 4.4 586 80 - - - - - -
Single 74.2 17.0 3.0 68.8 12.3 20 66.5 42 0.4 666 9.0 0.0
Q= V] R Multi 54 296 45 43 ME 30 ¥ } : : : )
Llama3. 2-¥L-HB single G4 166 1.4 Gl 17.3 (L0 63,7 9.7 0.0 64,3 8.3 0.0
GPTady Single 90,8 229 3.8 @), 6 28.3 0.5 625 12.6 00 910 15.6 0.0
Multi 6.0 17.8 54 45 11.8 0.0 - - : - - -
P Single 9.9 515 135 92.3 50.5 17.0 77.1 255 20 9.6 39.7 12.0
s Multi 49 57.6 25.5 42 56.3 17.5 ; . . - - -
Multi-Agents Framework: Mobile Agent-E
Single 87.2 374 20 | 934 39.1 25 80,3 23] 40 87.0 126 7.0
mem v LZ-400 Multi 55 46.2 95 42 46.7 8.5 : : ; : 2 :
, Single 923 62.5 230 93,2 61.4 15.0 B89 32.7 70 910 588 15.0
§ , _T2
Quon2-V1-728 Multi 45 6.2 18.4 42 63,8 12.0 - - - > : -
e Single 90.6 71.5 325 54 8 66.3 25.5 86.2 616 21.0 963 62.5 2.0
(pwen-¥1.-Max Multi 37 77.1 295 3.1 78.8 335 = 5 2 E P E
Llama3.2-VL-90B | Single 78.2 29.8 4.0 7.2 32.4 6.5 BLT 221 30 798 23.4 2.0
GPT-do Single 94,8 703 27.5 9.4 68.4 19.0 §1,2 54.8 14,0 926 534 24.0
Multi 19 17.7 305 | 38 70.4 26.5 5 5 A : z 2
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Models Cate ' Common-Simple Common-Complex MNoisy Data Ambiguous Data

" | Type Step. Ace SR | Type Step. Ace SR | Tvpe Step. Ace SR | Type Step. Ace SR

Continuous Pre-training Mobile Agents
CogAgent-18B Single | 75.6 20.9 13.0 | 623 208 60 | 57.2 16.2 1.0 | 724 306 11.0
UGround-7H Single | 73.0 395 170 | 738 36.0 10.0 | 71.2 32.8 20 | 199 47.0 2000
Ul-Tars-TB-dpo Single | 75.3 41.8 19.0 | 759 378 120 | 73.2 35.6 40 | 818 49.4 23.0
O5-Atlas-TB-pro Single | 82.1 51.5 280 | B35 S0.6 18.0 | 81.2 45.3 2.0 | 864 52.3 24.0
kimi-VL-A3B Single | 75.1 21.7 120 | 61.8 21.5 65 | 369 15.8 1.0 | 71.7 299 11.0
DeepSeek-VL2 Single | 72.6 388 160 | 73.1 35.2 95 [ 705 32.1 20 | 792 46.1 19.0
LI-Tars-72B-dpo Single | 94.3 64.2 320 | 960 63.5 24.0 | 94.5 39.8 70 | 925 66.0 30.0
GUI-OWL-TB Single | 94.7 71.2 375 | 960 fE.4 285 | 90.8 524 60 | 93.8 67.2 310
UI-TARS-1.5-TB Single | 93.2 12.2 340 | 97.1 T1.5 385 | 98.0 G7.3 15.0 | 99.0 T84 42.0
OpenCUA-32B Single | 98.0 13.1 300 | 974 76.2 38.0 | 96.0 65.8 13.5 | 98.2 79.2 43.0
RL-based Mobile Agents
Ul-R1-3B Single | 76.5 42.7 185 | 74.8 39.1 10,5 | 72.6 33.9 6.0 | 80.9 47.8 21.3
GUI-R1-3B Single | 77.2 40.9 200 | 764 8.6 11.0 | 74.1 36.8 3.5 | B2.1 48.6 25
GUI-G1-3B Single | 824 50.8 255 | 841 52.3 19.0 | B0.6 487 16.5 | 853 54.9 23.0
GUI-R1-7B Single | 92.8 62.7 305 | w42 61.9 22.5 | 92 58.1 35 | 909 64.3 28.5
UI-51-7B Single | 95.7 6G5.8 330 | 975 65.1 255 | 96.1 61.5 85 | B4.2 67.5 31.5
Reasoning Mobile Agents

GLM-4.1v-Thinking Single | 78.4 428 175 | BOL.T 44.6 17.0 | 71.3 30.2 25 | 7.8 44.9 18.0
Qwen-0QV0O-plus Single | 90.7 488 245 | 899 52.8 18.0 | B8.1 444 63 | D22 644 29.0
OpenAl 03-2025-04-16 Single | 94.2 68.1 330 | 9535 58.2 21.5 | 90.7 52.2 90 | M9 123 33.5
Claude 3.7 Sonnet Single | 98.4 T4.4 380 | 980 76.1 385 | 955 592 100 99.0 113 41.0
Doubao-1.5-Thinking-pro | Single | 98.2 75.8 390 | 981 71.3 385 | 959 60, 1 14.0 | 99.0 78.0 41.5
Claude 4.5 Sonnet Single | 98.9 76.2 390 | Y85 T11 39.0 | 985 69,2 155 | 99.0 78.3 43.0
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* Framework Comparison: AppAgent-vl outperforms in single-path evaluations,
whereas Mobile-Agent-v2 and Mobile-Agent-E (with dynamic knowledge injection)
excel in multi-path scenarios.

* Noise Vulnerability: All VLMs exhibit a declining trend in Step Accuracy under noisy
data, indicating that open-source agents fail to learn advertisement features and lack
generalization.

* Proactive Interaction Benefits: Ablation results demonstrate the active interaction
module helps agents ignore irrelevant content, with some VLMs like Llama3.2-VL-

90B showing up to a 17.5% performance improvement.



