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Abstract: GUI-Agent, as a new paradigm of human—computer interaction, plays an increasingly important role in daily life. With the power-

ful modal interaction capabilities of the multimodal large model, it is able to simulate the way human users interact with digital systems, per-

forming clicks, swipes, text input, and more complex tasks. This paper starts from the development history of GUI-Agent, deeply analyzes its

architecture foundation, optimization strategy, test benchmark and evaluation index, and collects practical application cases in common appli-

cation scenarios. This paper aims to provide a more granular review for relevant researchers, help them quickly and intuitively understand the

current research progress of GUI-Agent, summarize the problems and challenges it faces, and discuss the future development direction to pro-

mote the further application and development of related fields.
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Fig. 1 Application of GUI-Agent in work
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Fig.2 GUI-Agent workflow
B2 GUI-Agent T{EFRTE

1.2 BRFEERERRIRE

KSEA IR i (Graphical User Interface, GUT) £ # L
k—EH RN . 5G54T 8 EAF T,
HARME T —Fh LR 5 8K 3l 4 BV A B P 5 8 &
e AT A . AR R M AR T O TR SR, B 2 R
(9 5 Ji 5 BRI 3 K, P 5 A 9Bk B 22 i 18] T

FAR 5 T HE  BRAE BB S B e s .
R, GULRY 22 B H sh Ak ok H 25 35K

IR GUI A gk b 57 3 285K £ T 58 T A A 5l A 0
B9 745, 40 VBA (Visual Basic for Applications ) % 35 %% H 1
sl TR BB A% 52 I [ i RE A BLALL, T AL TE Office i
PR A4 0 320 k3 3 T SCA A5 R U i



58 M BOARE X HE, 55 .GUI-Agent: #5705 R -3 .

HRMAT BT 55 AR 2 M o A VSR 55 B
R, B T LA, 2 A — R R AN (E
(B fhe i A T HOE VA 22, 7 SR A T 3 e U0 A
[73) B8] JEED A A API(Application Programming Interface) o I X
FREH = IR B /N AR TT, B4 H2 A APLIE
ANHE [ TEAT 55 XMERE b Th, S5 SR AT R i L
SCPETE T RGNS AT BRAR T AT AR . BT IIATE F
(4 Python | Java ZEVHY Agent BB S RAE R, WEe g b
HIEEAG AT 55, AR AR A2 S Bl FH G 7R 7

21 22 LK Bt LAEHR RN B 9835 35 A 3 AR
HYBLAS 22 > BOR B 24, Agent T 4R M IE T LI 19 22 455 )
FH T2 RGILAES . ORI kR % b 3 AT
AIAE 55, 0F 2 2] L A2 B2 A, LA A 2 5 R IAE 5512
LRES  TESh S B P A B AR 1 X 5542
HHY RUSS(Rapid Universal Support Service ) , ¥ H SR1E= W
SRR E A3 A 15 S ThingTalk , ¥R Web Wi I 9 52ProT
Z 1D, JIEIEN] RUSS BB LA 76.7% M HERG 04T I FI 2R
T 82 3 Web #RAE R WL, 22 B 7R TF AR5 Hh 9 3 H]
Wi

b E RHE SRR K 5T 2 W, GUI Agent H 4%
TR H AR v SCRRAR 5 9 ORI HESRRE ), 1 D 1 4
] 52 2] AR 1 T H B bR G0 IR B
5L FLRNEAT A B R R, S 2 T X RRRR APLIY oK
MRS TR MR T {A7E GUL A & H 25 6 1)
TR, Y HT RO T v R R S I A Y o 2SR
B I, BT A B Y GUL Agent BAEMAT . BEEH 1Y
KRB Z BRI Y ) 1 5 % e, BRI T A SR 15 & #1 UL
JCE MALFIRE 1A T RER T S i GUT Agent 7]
DA P Bl /A fi P i it AP, T A0 5 6 UT % 18T 194 18310 58 ol
A AR AT S5
1.3 BERREZEEEN

AR SCHE MR F A GUI-Agent R 48 Lo = 904
J 3, o B BRI R R AR T MK 3K Sl 2 DA 3 8
AL S o AT PRI R D SR 5 6 AT 34
YERE eI IA
1.3.1 A2 fifBEk

TR R A R £ DT B P AR A S AT I, Dy SR
FA e e B AL o P T R UL T SO R A G A
SRR X, KB F RO (I GPT 51 B BTS2
FH B fgf e 5 58, T 5 T A BT B R U 28 13 1 B 0 R v R i
e

KR S B A G H R 2 1 2k TR E R
FAI ], Agent FEAREE A SCAIE A 5 RBIRL, {f H]
HTML 8% 3C 4 %f £ #2 8 (Document Object Model, DOM )
TR NS X T B R AE RS, I PC b i Ho A
FHAVE B8 T-HLAE , UL o #8119 77 AL i 2 Agent i, I3
13 OCR % 7 A AT SCAR P, 1558 45 4T 55 B &l 217

OCR J7 ¥R SCF BRI RE 758 AH 5% 1 A1 Jm R s 25 1
ZA5 B R Z BRI BB AR SEH AR & R BT B
T e ) FH T 00 R B Z2 B BR (LMMs) /5 R T AN FAK
1 OCR J5 3k, T2 4 P B A 21 Agent T, 3 53 X UT
FUIH )RR B RS BOCARE BAME R TR R 4
B A R AR B CoCo—Agent $2 ) £5 A B 85 & M
(Comprehensive Environment Perception, CEP) N, 456 0
SR E NS, AR GULIER N 22 07 T 4ir B 1 15 822
CogAgent $& A58 FITE 5 L5 S 2548, 440 58 0 2% e 55 )
X ) SCAKR 25 b, ¥ 156 P 2 T A B0 AP A T g
J7, E BEAR T 5 A A W] B B2 T %k UT 5 i Y 21 i R
J1 . AutoWebGLM $ H} — 52 A 28 3 W5 452X & i IF
R HTML 46530 |, B 6% v o Of B8 8 29 SOARfE B
3 2o N B3R TC A% N TE AR S22 1 R R AR KT 19 D B 1 A8
H.H8F1, AT 42 T Agent AT AT 55 (19 B %2 . DUAL-
VCR ANy UL AT BT SR A 7E N TE IR R, R 44
Web JCE 5 HAEE 45 b A9ASBIT R ST ORI, AT 38 1
Agent %] UT AT (1 R AN A T 6 S0 Ferret-ULEE N T
FER R R AN T 1) Any—res £ AR, B SR T T X F 4015 4b &
FRIGIRBIBRA#AE /11%°' . PTP(Patch—and-Text Prediction )i
aeb R 2 T il S S R T A Oy 1 7 A R v 4 1 P v
T LRI X Agent 3B 4T AR AR [ A5 BR AR AT IR
BERE IFROAL 17 36 H N7 S FHPE SR BRAERE JT 1Y Agent 1)
HFRHEDE , B KA HE T Agent 22 S8 FEAR RE 1 O TT

TR S i 5T AR DG T A T SR AL ADL N R 7 X
(R 17 IS B SO 4R 5 UM DG B R AR A X
I b, DT B O AR R R ) SRR S SR ik DR R )
A AREAS I R AR OB IX BT IR TR L. F AL
A e DX = R X P DR, I3 P B T 114 B
FEAY, BE A% 15 B GUI-Agent B 4 iy JER 0 55 3L f XY i BB
HE— 2B 4 TF Agent 22 58X 24 i bR A 2R B9 VER T 5 E AL
BEJT .
132 MY kR AR

PRI D SRR ] P 5 5K 5 Y i BB A RIIR S 5
A RS AR |30 AT 55 3 R0 R R C O AL AR 2D
BB EPATROR . TR g ] P B S YRS S
73—~ LLM 255 9IRS 5 B A HHR A B AR A 7t
Rl I AR A A5 B 1 5 5t 5 P o R R DR E S 4 RE S
HER AT . AR S R B OCE 2, Houe T HI P 44
PAT 5 A5 AR TROR

TR W K 42 JmA T 55 53 ik R 2 FAT 55 X BT 5%
MBIIRIRZSTF iR 042 0E H AR . [RI), s s de ik iy
S 23 S AT 55 LA g R AR L P, RS AGD
PG R ZRBEH i N RGEiCC ) B, B
i W 35 1Y R Agent F ST B 4L N 2 BEAT A ML AC B BE
S350 RUSS T T 408U 42 18 75 ThingTalk Kt [ 4R 15
T 454 WL 3 ThingTalk 1547, RVREAE Agent PRAF 45 2 I 41



-4 BT T

2025 4

51", SYNAPSE FIHIAT 8hic 12 5 sh VAR PR I, #7661
AR 22 AT BN P 5 DA o T A R A RTINS
HAE 55 15 P S0 AT 55 [B) A AR BLPE | DT PR 4% 21 e 0 19 47 3
T7 %A AR T AT SR A, 4R T T 58 R
CoCo—Agent e 5514 3 VE 1 I ( Conditional Action Predic-
tion, CAP) J7 1% , W Sl A/ T30 43 ifk >y 2y A 286 AL 15 00 0 LA 2y
VEFAL Ry Z5 A i) BV B AR, SE 30 45 FAIE W] 13005 2L A 2K
P22, WebAgent ¥ & 2% (AT 45 53 it Sl — R B R B4~ 45
B FALS5 A8 Agent REAE T 4F PR AR 5 $h AT HI P 484, 0T
REAE I DI 52 A7 P AR B A TR . Auto-GUI
F k& T —Fh 5 BAESE RO T Sh RS AR 1% AR R H—
F YT B 3 5210 s AUARRAT B 1R R Al Bl ke 5, AL ALL 26
58 2, RIS 2 ok 48 5 Y B I DK L e )
AR R R SRR ), TR 5 T X5 5 246 2 1k
ATRETI . AutoWebGLM Hy R T 304k ST AEAR , Of 2 th 3
T AE 2 R FE Y SR W 25 18 53 1% (Rejection Sampling—based
Policy Distillation, RS—PD) #EATH¢EL2% 2] | 78 22 T S 1ff 3k
rhE B T R M P 35 5 ) Y S RAOR AR T TR
T pe 5 g J112Y . MM-Navigator 3 16 7 2 BB B | f2 4%
Agent 75 & B ¢ I 01 ) 20 jiy — 2P AR S EOBr b AT MR, A
M4 8 74T 55 0T AR P AR ) 35634 WebVoyager
SIS HNRILITEE (GPT-4V) F T X B E 47 A shik
VAL, BT TN LT B A B SR AR AL, uE
TR A R . SEEACT RASCATE A -4l 4%
SCAS TR X5 1 B HTML O & 5 AT 84, 97 58 1 e ik
TG, A AT 2 4k BE R ATHH ScreenAgent A7 A 5 22
A FIHENE B I K, Bt TR SRS B i s S
I NI4T N A i 2P Cradle 22 2] P Y
ELSHRAE T AL B IR SR AT 55 HERE B RE SRR R Bl
VERLR A5 4 A5 T (10 e 3003 2 T > 117 05 5 35 1A 55
T TR S AR 3A G AR G BF R B8 1) v ) S8 Il S
(10 LRI UEBA T2 4L 3 P 5 1Y . AgentS ]
JH K & 3858 1 i (Retrieval—augmented Generation, RAG) J7
A AR R A AR AT TR | W] 5 1 SR AR R B B AT AT
T, T3k T P R 5 A S R AN DL i
AWM (Agent Workflow Memory ) BN 2 XT3 2 T AE A9 2
S YE RR T ARG ik, i BPATAE 55 i &5
3R IBCRT B T ARG, -8 R 5 B Agent 1Y N A7 TP LA
6 AR AT 55 A B R

YA 55 B ) 5T 1) AR A 5 3 S A R 2 2 ) 5
S AL TCAZ IR T3 1 I X M M 38t R R  , Xk ANAEAE T 2k
BRI T 8 TR AR AR TR R, 3 (07 P ARG 2R 4 5 A B
Tl AT TR AT 2R A 5 X TR S S R ) DU v e R
BLG5 N IAT B o Iy s A7 S AT B B gL TR E R I
B AT Z2 2k R R A 00 DU A b e S 28 TAE . 1E
Agent A C G Y H AR BT R PSR PO Hi%S
5 3 3 4 22 HL L HL 67 SRS a4 R, DA R B OC

B R LSRG RN
1.3.3  EAzthsisk

FE AL AT B P 2 B (Y 4 A 48 A S B B B A
Hh S8 RS B 09 0 R 8 AL AE AT, B DR 4 0 ME R 52
it , 5 B AT S5 o BATREER LA AR (R R RS B 2115
FERAFR ) F Tk PR 2 (9 ERAE  [F I T AL B
G IE SCEAE BN A SR R Bl i FEE TR

FH T UL SETH (4 75 B 5 2k B T SO SRR B $AT 3R
W 5 % BN TUATFIE 5206 42 WebAgent {fi F DOM 5§ HT-
ML AR /RASE N HILHE D o SEEACT # i Jk For % Jk
TICARIHE T RMR Y 3 KA TR TR A TS TR AT
W IR I, 30T 1SR g 1 PR R R PR . A S 4%
RARFE BT ORBY I EAE A 3 S fde A E 3R 30
e, 0 B RO, O b 3O T AT T SOAR Y o KR
R, BT IOCR M7k i RS K s TR E 7 w7
AL ORI T R AL 2% . LT RMRH Jr i AE b B
HLAT F2 5 18 O 25 8] 5 2 9 00 A 1] sl o 3™ S A 4
B, B E LA HERR A . MobileAgent B EL A AT 5 [l M 1
APLY UL B AHES & ok UN RS 3hF 3 B Ry GUIT 414, e 3t
TLEAEITE R3S MM=-Navigator FIJ ] 2245 25 KA
BRI BT — D HRAE 0 SO s DR AR 2 5 B T R
MG BT B

E DA TR HRUR A LE Dy R L AE X B H 2 R P
TR, 5 ST TR B 0 B BE 2 A R AT H % o TRl , 75 S PR
it FH 2k AR v 3 5 TN QAL g ARSI SRR . LA A v
S B e — A BRI R, 2 A RZ A Agent P ()
JEZ IR 7= S T S A G R 2 G E
14 BERFEEERLEKRE

KANFERBA AR 12 AR R 3 T B RIER , tWE %
D5 B ABAE Ll SRR iR I FH 75 5% T (8 348 2RAT
MELLA AT RS o AR5 X Agent 75 B 5235 4 1oy FH DA R O F
— 25 () 228 AR A DI ) 5 RS B AT T Y

WebVoyager 5 FLS2 19 %l R 57 56 &R L (A 1)
ELI R Agent HEAT YIS, DT RE A% 2L 52 1 5 B SG 11 5L
()l 3 kAT a2 T BE— 219, 0S—Copilot Fg & T
FRIDAY , —A~ B8 5¢ 8 — e TS WA 55 19 A H Ak Agent,
FEATAT A 2 B R XM S AT N AR R R G
R TR A T RSN G 8 W AE o TR, PR
KA BEAF AN WAFE, SE RN — A I8 1. Mobile-
Agent—v2 5| A Z B AR YL SR AL, X T 2 B8 H 0 L 1]
ConvNextViT-document #£17 SCAIR G , Qwen—VL—-Int4 #E17
EIARA IR , 17 20 SCAAE B iy GPT-4 3F 47 b 3L

WebAgent $ Hi &1 X HTML SCRS 1) 450 38 & 545 K HT-
ML-T5 ] 74 55 B &) A1 5% £F HTML 4 22 4 i, OF 45 &
Flan—-U-PalM #4172 Agent S1E" . JHRL S0 50 UF 1T 1% 07
EAEA PR S S AT 55 I, AR A T F— (1 Agent, B 2T
TAES B %, UFO (UI-Focused agent) K F RAC AR



5 8 1] BOARE S

, A% . GUI-Agent.: fiff 5% v 5 e 22 © 5

1t

LRSI 1N 5 BRAE , P HostAgent 171 57 245 7 ]
TR PR /2 HT P 33K , AppAgent 14 5T 78 28 & 9 B A2 ) b
BEACPATHRAE , BT 55 76 e o FH AR P2 58 7
Cradle B3t T 2B, 7351 H— > Agent ST 04T, A 8K
Hsi 1 Agent (1 54 I FLAR 5 4T 55 MR BE 77, X T AN AL
FAT 55 AT ROCR B 23

Octopus F 91 % 14 T fif %l Ak RN AS b 52 o A 1) 0,
3 o 3 2 Ll RN SE D RE A S AN R A 2
Agent P Bh TAE , IR T = B 45 U 1 19 7% Hb ] 17
CoAT 5| AR JE 1Y sh A JL4E | 25 [ 3> 25 3R 7™ A 19 v 8] i
PRSI 5 12 50, 5 EE AT IR LE Sh 4 LA K BT 18 Sl 1 = B
G Horp s B BN SC SRR iE B s sk
G5, R B R TAE — A A R A K AR R KR A
AITZ™) . Agent=E Y RE 300 A7 10 JEERIA], Hoep g4
R AR US55, #i kAR 55 Z R A AR OC R
DLW DR AT: 55 2 RECTE W 09 IW0RP 2R 47, 1R FH 2808 5 B % UL
S AT Ak, DA 4R 15 58 R RCR R MY . 0S-
Copilot PRI 5 430 i S AT 55153 B FAE 55 R DG &R A A
] TCA L IEAT AT 2 AT 55, AT 8 35 48 & 4 55 Ut T
R, Il 0 25 8 2 SR w O Ak B2 PR AT 310 T0A (In-
ternet of Agents )il 8 51 AR GEAALE i B SR R s 3 TR Y
Bt Sl 2 MOR [A] 0Y A 5 AR v E T TR
B, SE IS AL R MR ] A JCAE DME" . MobileFlow 51 A
MoE ot 47 £l 4k 19 Agent X R SheetCopilot 1
Agent HEAT Excel AR S HIMES . VideoGUIA N &
TE T Y BT I B BRI AT 55, Wl GUI-Agent
PEAT T & g FL R AT 55 , ik Agent ffi F Adobe Photoshop X
P A T IR A

2 WREES TR

21 ERFEEeENiLELE

YR E R SR RIYI 25 3, 0 o LA XA 55 10 508
B HENE B E L TF CUI-Agent (IUPERER L . T AR &4
V49 356 v R A% T B S A %) S5 I A T ) R A Y
Ezs Al X GUI-Agent B4 MRS 5 & A4 W fe , 0T 5%
NG T R E . A SCR T GUI-Agent #56
BB B AT T 7

B & GULZE ABLEE B 1z B, A sh b A% se 1k
M) GULERAE TS K H 25 85 K o h T A RO A1 42 T+ GUI-
Agent I MEBE , = 0T 5 19 508 45 © B F S8 A A% 0 BRI .
— B, GUI-Agent BUIHE AL FH P84 (5 B
YR 3, 3 e B 22 W] 4 T IR 8 BT 55 1 S Al 54
R B, P16 B 1 5000 AN (5L R A% 41 TS 28 114 2 2] R0, Tin L
AEHE BT N DO A B Ak T 1) 008 A 1 el i 2 [

MT-Mind2Web & £ ML (1) % TT b Agent I3 3 4 , Hoep
£33 H 137 ARG 1 2 000 24N AT 55, 56 314

AN, HAEAMT 55 BB AL & T P 5 1905 22 B HLARA T
g el TR T X T ST S AT S R
Agent 7EE 43T MR S5 it 22 H,
HPATZ L BEHE S, ML Agent L0 FR AR D7 45 E. L LU
FAE 1T SRR A B RPRA T FH P 1 4R 4 1 RE
WEBLINX MU £ 5 $01 7 22 48 5 14 (1) B0 SE 3 5% Web T AT
5 BUPE S A B 2 337 A8 R R I 2 9 T S
WE LIS T 155 FLSCHE B S RN Z2 AT 45 255057 TR
BF 32 T3 F B 4 B OF M 48 Ar A 5 & B DT D (Intent
Match, IM) . JCZ AHBLEE (Element Similarity, ES)F13CAAH
UBE (Text Similarity, TS) , F- M4k Zh1E S8 73 o0 2 AL Ml
SCAS A AT Ay HATAL  E— 2 404k T PEAG BRvfE . Visual-
WebBench £ 7 7 2885 BEAR K AOAE 55, W B 1 500 > N TR
Rl 0 S 9], 78 55 22 A A0 RN T 43R, O 1 2CHR T T 2R A
TR A AE R DA A I FHBCR 5 0 5, B 7 A T Tl 28
AR Y R 35 % TR AN B VR BRAR BE ), N S SR
FEFT T ey

TERS 5% 453 , AndroidControl 42 % 2 44 IR IE 1 22
— A5 15 283 N7E Android I FH 7 5E i H # AT 55 AR
s T 833 M AE Y Android 3 , 3 HEAESAIRAL T
ANV 2% B () N84 L (ERIFE N B3 RE S B 76 AN [F]
1E45 B F RIS, bR & 0 18 AT 5 R T 42
PEARGAN Y FARIE T AR, DO A A 5 v 23 RIS 201

B MBESE . M MobileAgentBench EX T 1001 a0
& LAT 55 B 55 10 A JF UR I TR I, 42 4k B 0 501 4
B, HHE AL A EAE AT, I SE At HI T S5k B
A SR SEPE) . GUT Odyssey 3 & 7 735 4> SE 401, i
o 6 B AL 5 I AR AT 55, 23 201 AN AS [H] A 7 FH AR
J¥, DA K1 399 4 FHAR P LA (AT 55, & T Tl ZRfn i
8% 5% 25 15 B FH AR Y Agent '

T S5 1 3 7 T, GUI-World B4 4 w62 35 8 12 0004~
FrSE SR A YouTube YR AL, L 1] FH T 0PAG Fl 4 =
LR KRBT ) GUTBR R 1, 35— R 51 2 Mg 5,
A4 W35 | ST RNRS st N R P L 22 5 138 B DL R e B
SEIRBE, SRS A R RAE R G AT 55 R B T TR
fAIAZ 7R3 GUICourse A H 2216528 KB fife /b Xof
GUIT G 2 ThBE AN il 75 ik 1) 4 1o AR, DR ap HC AR o A 580
£E4y K 3 %843 : GUIEnv . GUIAct 55 GUIChat'®', GUIEnv %k
i 4 T 84 5 22 A R RL ) OCR I E 2 BE 77, GUTAct
B4 T 2F & 2R S KBRS GUT LR A28 1 1 R,
GUIChat %4 % T T GUI-Agent B2 B F7 RE . 34 3
A BIUHE A 10 28 SUSGAIE , B 06 17 4 1fi o XF Agent 47 PFA
Spider2—V £ Xt i P B0 d B2 A TR TAE R RE [ shik )
Bt 48 2R TG 2B e IR TE i 5 AU RN 4R ] GUT
FEBE ), L T 4944 B S FHAT 55, s T 204
Al G b i, &l IR L vEAY 1R 2 —% . Om-
niACT H AL 7 B 18 9 800 X B 45 EIMG AN A SR 15 5 AT 55 Hi id



D6 i 5 T

2025 4

RIEHRAE W T 2R E RGN H B AR G 45
A LB RN T B Ok 4 e AR B Y 2 AR S HL A B O
Crab $& 3 R 5 R BE AT 55 1 Agent SEMEMNAAES  JF 45
T T PR AR DA 5 12 R PR DR A A ML R
WA 55 g 2 A B, JF R BAF B ARl —1
ST R BSOR A A L S8 R P DA B AR A R B A IE AR . PTP
$i 38 S 4 O R S AR v R e 5 SO Y 5 2R [ I
$12 THASE TR Sk A RS OF R T A 1) 3R o AE
LlamaTouch tA b BLA PEAL 7 2400 N T 3030F o & 4 57
R K0 AR SR AR BRSO 1) 20 4 5 T SO Sl 4R e 51 10647 1
B RATY R HARATEEY ) LlamaTouch S AN PEAS A R
i 71T T R A AR Y R GRS B Ty
K AT VAL . VAB(Visual Agent Bench) LT —
4 482 N FLEBGE (M 25 G D & L B E T AF M T AL
Agent TEAL G )23 AT B oy )23 R I HE BRI B8 77, LA ML Agent
FEZAT 55 HATIEE F i

WA, AT — SR SE N D B0 i A5 1 500 A AR 3
HEXE LATH 2 R TR 1 GUI-Agent I 5K, L IF & T fE
i 55 LS S A2 B ST, B AT S B 4 A
Wi,

WebCanvas #& i — N FER PP HESE , T ah &5 L SLm)
HPEAL Agent TEREAS ICBE SNV 1T MU A5 58 UE 55 1 i 19
SR b E] VR EORAS , T4 1 — AN B 542 T 55 1 L
TEL I E IR 4 o 2 BHE 5 h BT S A AR
LGRS BT AT TR Y TR RE , AT BT 4 b 40 9IE Agent 11 4%
BT, MMInA 5 i 7 B St 5 A 190 3% (A0 35 0 4y e £ 7 45
AR ) b ERAE AR T 45 A B RS Y S
PR — 1 050 MT 55 1Y 22 Bk 2 RS E L i 2
A5, BT 55 0T 2 Agent IR T [ 2R EUE BAE N
WEEEE IR oAb, MMInA iE 32 1304239 58 07 i, i i 5
R W sh VRS AT ROUR Nk )5 26 3h7E . Visual-
WebArena H1 60 & L 13 1 H T PEAl A £ 288 Agent 1Y
AL ENNA T R 8 20 28 4 40 A Reddit ) 3
AHOGAT 55, IF 0 iy S ek (19 R AL 5 848 (LLM) AL
5 B (Visual Language Model , VLM ) #E47 T ¥EAL 7,

AndroidWorld B & T — A8 &I B A 2 IIBERY An-
droid 758, I T & FPEAl Agent, IZIABEHE AL 1 X 204>
Android N 1915 18], I RE G2 8 254 HAT: 55, T FRi/FAE
I AN AR S5 AR A LTI . B-MoCA 7E 42 fit
60 > Android #2/E R G¢ H AT 55 1 [ I 51 A 1 BEAR 3 3o
X EAR L B RN B B AL A R 3% | e 6% T A DT Al
Agent FZALBE /117 AgentStudio $2fE T — N2 B 47 (1938
HUIAEE HAT R O WS A Bl R s ), AT A T
WLEEF GUUAPLERAET . HAE R T T B £ 16 2R SE R AT
%5 B GULIT R M bR i 900 g #4F TH o BF X 2 /i
Agent A JCHF 58 B = R Gt Ak 1Y) il 15 it A #4  R0 I KA
DL S BT 55 T A TP AL Agent FEASfiE 7 Y 1]

—if

H, 0S-World #4 2 T — 8 52 08 43 5L T 45 R e Y 3
¥, A E 369 > FLSL A B DAL 55, Sk Ab T SGHTF
SO UG P 5 18 o7 AN AR 5 T 5 B L T B Agent
BB S e bl TS L R G B A
AER(Agent—]ilval—Refine)jﬁﬁt\T*/l\&I‘ir‘ﬂS 1 H sh T
i, o MO 18 78 5L g B Rk P 4 A AR T S
PUBHEATPPAL IF S5, PR 1 v B o A 5 AT AL T Al
AR RR L, B A R 0 SRS OIS A A i DB AT Sl TR, RE RS
FARTHCHEATERE™ . CoQuest X AMLAS H.HEFT T B
AL, I3 o SE R E W T RO P RS s T 7E
Agent 7 3 TV AT HE 264 T, 5 Z AN B A 5 R 05%
B Agent AL 7 LN 32 B H AR
22 BERFEEEEITHEIER
15 Agent Yl ZRid A,y 1 BSR4 RE 6 B A St A7
U5 ) AT 5 N 5% B L 1 e S 3 45 R DA i 2k
Fria e AR B MRS R 2 A AN AT AR . ARk S
g B e bR WK 1
Table 1 Graphical interface agent evaluation indicators
x1 BERAEEEITGIER
DHFE R k&
B R, WAL Agent 58 U4, WA Ay )y, 75 U R
o ijﬂi*n o AR Ag AR LA Ty, 75 DU A
g /;;;r]n T B3 SR AT A OGP A R BRI, HE A

WBERCR M S AL 55 B AP RS AR5 B R 1
PSRWERIE 75 Agent ATIL AR P, BT DR SR TP IE B DL SR A LLAG1
SCBMESEE  7E Agent IATIE AR P, P S8 mh AR SR LA
55 FCA A P J5 58 CU NS5 ) R LU TH FE A I 1] LR A B¢
Bz
- Agent BEGS 52 I AN ZRARAT 20 PR S AR SAP TR

ke
WL Agent TEAL S5 PAT I A b 4 S A SCHRTE U /N

[AlG A% Agent 7538 T AR P b BRAR R 18 U5 AT S0 01 L 191
GUI-agent P RE FIAT CVE DG 260 DR HAE 52 = 1T
ST A S RetE 5 S 2 OCE S, W ARy — b
A 31 ik T B, GUI-agent 1 38 LA Hy JLAF: 55 $U1 7 119 HE B
PESRORE , T ELGR T H AR A5 53 W6 AN 6] P K
DL BRI R 3R A T T o DRI, 8 SCRIIE 3R 63 A IE Al 4
Fr (Metrics ) f& ffif i GUI-agent ZRGERCR T e T i
B CHE
H T GUI-Agent A] i H G ), W88 T3 20, %%
WIFFEEE XS 14 IR A B IR 22 5, 2R SR I N O 1A T I
W B ALAILBE 255 1Y TmageNet — i HA B3 AR K ML 19 PF
Prbrife . ASCEES T BA @ R TAE, Ll GPT-4 5
GPT-4V 152k Agent I HI i SRl A AL, S AT B2 WL H. EDUL
Hi XS F R B3k 6 T AR Y S50 MR ST EG, DU ROk
IR SE N G B R B B LR 2,
I i3k 2 [ 7 (4 IR AR A | Fe i BT N DA B
SIAT MR R AL LA S AL (41 GPT-4V) Ay &A1 14 PP Ak
o R HTIX B Sl AR AU B OK B 22 RS L R ), R B X

LERIEIES




28 BOARE X HE, 55 .GUI-Agent: #5705 R -7 -
Table 2 Display of partial work experiment results
xR2 MHITELRERRETR
. . . . GPT-4 (GPT-4V)
benchmark ¥k PPl B NZS T N i
SR 1%
TG 2 MER R Vi ECSLA s IR SRR 2t 8 1Y 3
MT-Mind2Web ##s E?Efﬁz ’ VEFIA)MI 1374 W3 Y 2 350 M55 [ 40.20 ﬁﬁ,ﬁ Sl L
BRI AT 55 TR AEE
OmmiACT B FEANA 50 AT 3% 0, T 200 24 s i A ot 3k 9 8024 i 1275 A T EAR IR A & AT 55, A
! T Bl [ET - IR Ny 82.23%
VisualWeb ) 3 3 A BE AT 55 I Agent A9 A58 BE i A1 3
WA 3141 910 MT: 55 EPA 16.37
Arena ' ' 8 FERATRE T3 . NP O % 88.70%
. Ubuntu H1#9 369 4ME 55, Hirfr43 ) PR T B 3SR, NI P Y L T
OSWorld ~ Ubuntu JE3h% i 12.24
ANATLAFE Windows _F {1 KR T2.36%
A5 T B A W vl kI 4R 2 £ 00 R A
MMInA WA IR W31 1050 4T Ei 19.85
s BRI 050 1 B KPR 96.25%
6 M ENI Y T 735 ME S5, LU
GUI Od A BIEVCHCAS 5, )R L 14.04 o T B I 2 2T
yssey A BIYEVCERAS A, R T 1 300 4R 4L FH | L I A B AT 55
HMIRBLT (41 GPT-4) EAG , 6 Rz 2L 8 Fhe BT 55, It I
CUL-World  #85 ’ ol T 1o 51 83.50 5SS FA I BAf o
JIRYIES 12 3794~ 45
FHL
VisualWeb il A% B S Am R M Z Rk e BT R 1)
WA R 1393 1 53455 ZEA 64.60 o -
Bench o 15T
FHL
B Hrp 588 57 241155, Age -] RESE
VideoGUI  #ids I 8645 2 1.5 A 46341 AT 5 ;;m 33.90 U;PEJE LT Agent LT AT RESE
1)
MobileA, IR IRECR BB, 2 I LR, RS 7E S0 1 St
obileAgent gz TR A BRACR B LOAFF IR FIERI 9 100 4T % FHl 40.00 fﬁﬂﬁ?ﬁ)]ﬂk(nﬁi AENE T LS &5 1 S
Bench bR [EEEINnw
S B EREE B9 3 A IR o, A2
AndroidWorld  Z2 5. FIHIH 20 R 9 116 ML 55 FHL 30.60 o '\ SRS NI
FHRY IR R 80%
Mind2Web FP kit - BB Y 542 L
WebCanvas 625 HOIN ACRAMEL ind2Web RIS ¥ 23.10 T B MG ) 2 2 A RE
ML% S
. o 29N EATRS 734 Ubuntu T4 FAL
I = R %
Crab s i A TR AR IS BEFE A L4, it 1204 i 13.30 P ERBER Z RE AR ITA
55 %) 51
7'—~:‘A || F i N 9T EII = 3
Spider2-V I I B9 ES T oo IR TR
P
BN E AT 55 58 ORI 1594 Android B AN 198 N RsE FHL
AITW A& 42.50 BN e K HL i A D i o
e 9715 142 5% 5 BRSO LR T WA
sheetcopilot — §iAS VERIR, ML 221 PMFEAFAT S5, 31 669 55454 Excel 55.00 X EAS ST &
ST
ScreenSpot A BIAEVCHECA S, 234 AR 1 172 R % 5L 16.20 X5} /IN LT AR 30 R X ) [ R T
FHl
T a—
WebArena  #ids )% 241 ALY 8124MT 55 % 5 14.41 TR TR 57 S8 A e 5 11 i

NP )% 78.24%

GUI-agent M) AT o B2 2047 B8 BEVEAL , JF DL A SR IE S 7
AE RN B o Z RS GUI-agent [ 4524 F1
PSR R T R RE AL 4B, i ELRe A B 2L S5 bR T BE 2
WA 20 2 S PN R e i e o B N T BE R A AS W i
gz I S R DR B A e o0 i W b S g o <R i
], DT S 390 B ) 4 TRT A DA ML T, A2 2F GUT-agent £
A B RSN H

FE L 2 A AT AR 2 HLAR G T R R
(4 AR, f Cradle {5 J1 3% X% 5€ 1 BE AF 97 Al B 7 L Vid-
eoGUIMIFF & 1 Xt T N FH P 2y 28 ik i I B A oy
XFAR K Agent TAERTIARE . BRECHE b A DU B oAb, STk

(78 Ji 4 i AT Sy v B RE A8 DA U 12 48 B X GUI-Agent
PEATPPAG AT IEUHG , LATE— 2D e Sl AR SC AU 4 e

3 GUI-Agent SLFR

GUI-Agent H Hif € 82 0 H T Tl 45k, — 26 B I Y
I Sk Al AE L= S I Agent UILAC ] FASS . BARAT
A AR 2 0] ik A gk ok, A0 2 2R BB A% SRy FH P 2 R AR R i 3
Bho BRI AppAgent A B0 0 J44T 55 P TRE T, HRE
M 8 B R B A rp e s B 66 T A UT 0 3R AR AE: , LAAE
PE— 2 2 E TR o WUERAR Y MM-Navigator [A] ¥ H



-8 BT T

2025 4

FREef S BE ST I HLARA Agent HEATIRAS . A ERIEHT IR,
Wi ] — ARSI s Google DeepMind 4]
BATF 4 T WebAgent, fif JH 2 8 REIR BIMEHEAT 152224 1, OF
HA M2 G RE ™ DUF Rk W
HA— @ R Re A

(1)SkyAgents( 27 4E) . % B Pl st B SR E = A
] SR A L O A2 BT PR A RN H O R AT RE
A, S BRI IR EE D SR AN EAT SR S5 DI BE

(2)R/NE (IR o /N F AR AT /N2 [R] 2 Y
fill EEAT T AT TG, SR TR R AR A 1 AC H
RS . HLREME JEAT e 5 N A5 4R 1, 6 B ] P 4R 30 G B
B I B LN AT RS ARSI AT ARk
FTRETT , PB4 P R4 T 6 10 R A BB A o

(3)YOYO R REMA (M) . 4T HY YOYO B REIARE
S5 P I, B A AR, A S APP FIRSE, R A
SEMAL S5 o AAESE M BT IR e A2 0T SO AT A T
SR B SR AR APP g P AT AR 2R 2 SRR

(4)DeepResearch (OpenAl) . # Bl FH P $04 7 #E I (1 £
RS S5 , ATWT ST TN B2 A O B2 ) R B9 4 A
H AT DA @ 5 % B 5% . DeepResearch 7] L 7E 5~30 min
N 58 I ZRBUINN A BESE U 52 A 55, 35 3R T+ TARRL
Ho BAWTSR I, HADAA AR LI | 0] 2 5 32 (R A
TEEL) WIS, HLT REME LA DA BB BRI = o

(5)PPTAgent (1 EBLABE R ) . HARYS 52 PPT il
VEAESS o BAARRUL, o a2 & R0 5 AL i A Y SCRY
PEAT AT, AR RS B RN S5 A0 Sy o AR W E 4 DU I
L AT ORI 7 0958 U4l A BRAE AR R 2 1 PPT
TR T I T 2 U, A A AR AR A (B S BOR Y
iV 2=

(6)Manus(Monica) . RS GUI—AgentT—FV\] (S E=S]
REAA B[RV, BB 8% 1547 IR B LR I PAT A S R AT 55
TER R PUAT T H AT (R B AR S 0% 0k, M AR S,
AN FERE MR o Manus 51450 1 Tl SAE R REAR BT 5
[a] (4 XU, R 1B B O 1) 5 LB, A — 2 AR EE LS
TAHIC UM 5N B ST L o

ST X W58 EZEEXT Web 50 A ATHEEAL
Y 5BaE kR gy . RO FEAEPTEXN & A
U AT 1T R BETT, B BIFFE AY0E— 2D IR AR Lk
TR AY 14 %, — BB 58 TT- 1 1) 45 30 I 1 Agent 7 1) 2 Ji€
T R R AEAT B GULF- &5 i A7 5 kG B S 44
) Agent, DA SE BB 5 B9 TAERSCR

4 £5iE
GUI-Agent BIAT5E F HT B AR AT T 1025 ke, (ELAT T
i

=1
I —SESCHE AR PR AR . 1 R 2R AR RE ) 2R T R
2 RS RRTE GUI B 7 TR T 7 %, (EDR A3 15 8L

HiEFERHTABEEAR S — AR R AT 55
FEAFLRI B 7 (0 B2 0 2 R A A e iy (B, B % LLM 7E
O AT 5 AR BN 3R O AT A7 AE A R, e H o T X B 2
ANAT TR UL 3 S i, AT G 2R BB AR T R R T R G B
PR P S ) 5, [RIEE, B B GUI-Agent RSB AFFE
M) 7 42 3R 5 322 A T 22 IR R, TR Y i Ry SRR Rk T
ICTCHG TR AR f A SR A AT, SRR PR S
SR — T E S R PR, P T e iy A R e R T Y
BT FY) Agent 78 b PR AT 55 B 4 1 X LAl 2 XX — T oK .

AR SCRE GUI-Agent 14 & 8 I RR , DIV A7) BE 9 4
ST HEARK S A SR . 38 X Y BT A 3AT , oR
K TARR S T 2SR R B X 6 1 g iE
C A TRIT: 55 Rt A S 22 4 i S A — K ) A ik —
BRVYNTENN i E R ¥ NN 3 S YN I SE A E 3
(1) 22 F. )5 20K 23 08 [ B B B, AR A AR 7 206 5 Agent
RGIREL S

Sk

[1] JANSEN B J. The graphical user interface [J]. ACM SIGCHI Bulletin,
1998,30(2) :22-26.
[2] LINKQ, LIL, GAOD, etal. ShowUI: one vision—language—action mod-
el for generalist gui agent[ DB/OL]. https : //arxiv. org/abs/2411. 17465.
[3] SAMPATH H, MERRICK A, MACVEAN A. Accessibility of command
line interfaces [C]//Pr()(:eedings of the 2021 CHI Conference on Human
Factors in Computing Systems,2021:1-10.
[4] IVANCIC L, SUSA V D, BOSILJ V V. Robotic process automation: sys-
tematic literature review [C]//Proceedings of BPM Blockchain and Central
and Eastern Europe Forum, 2019:280-295.
[5] HELLMANN T D, MAURER F. Rule-based exploratory testing of graphi-
cal user interfaces [C]//Pro(:eedings of 2011 Agile Conference, 2011:
107-116.
[6] BANERJEE I, NGUYEN B, GAROUSI V, et al. Graphical user interface
(GUI) testing: systematic mapping and repository [J]. Information and
Software Technology,2013, 55(10): 1679-1694.
[7] QURESHIT A, NADEEM A. GUI testing techniques: a survey[,] 1. Inter-
national Journal of Future Computer and Communication, 2013, 2
(2):142.
[8] SAIDKS, NIE L, AJIBODE A A, et al. GUIL testing for mobile applica-
tions: objectives, approaches and challenges [ C]//Proceedings of the 12th
Asia—Pacific Symposium on Internetware,, 2020:51-60.
[9] XU N, DU M, CAMPAGNA G, et al. Grounding open—domain instruc-
tions to automate web support tasks[ C]// Mexico:2021 Annual Conference
of the North American Chapter of the Association for Computational Lin-
guistics, 2021.
[10] BROWN T, MANN B, RYDER N, et al. Language models are few—shot
learners[J]. Advances in Neural Information Processing Systems, 2020,
33: 1877-1901.

[11] AILBY, AIC, Al R. GPT-4 technical report[DB/()L]. https : //arxiv.
org/abs/2303. 09774.

[12] HUANG X, LIU W, CHEN X, et al. Understanding the planning of
LLM agents: a survey[ DB/OL]. https://arxiv. org/abs/2402. 02716.

[13] RAMESH A, PAVLOV M, GOH G, et al. Zero—shot text—to—image gen-

eration [ C ]/ Proceedings of International Conference on Machine Learn-



4l BOAZ

5, X1

P, %5 . GUI-Agent: W57 0 5 22 -9

[16]

[17]

[18]

[19]

[20]

[24]

[25]

[26]

[31]

[32]

ing, 2021: 8821-8831.

WANG P, BAI' S, TAN S, et al. Qwen2-VL: enhancing vision—lan-
guage model’s perception of the world at any resolution DB/OL]. https://
arxiv. org/abs/2409. 12191.

ZHANG Z, ZHANG A. You only look at screens: multimodal chain—of—
action agents[ DB/OL]. https://arxiv. org/abs/2309. 11436.

ZHANG C, HE S, QIAN J, et al. Large language model-brained GUI
agents: a survey[ DB/OLJ. https://arxiv. org/abs/2411. 18279.

HAMAD K, KAYA M. A detailed analysis of optical character recogni-
tion technology [J]. International Journal of Applied Mathematics Elec-
tronics and Computers, 2016,4: 244-249.

NGUYEN T T H, JATOWT A, COUSTATY M, et al. Survey of post—
OCR processing approaches [J]. ACM Computing Surveys, 2021, 54
(6): 1-37.

NIU R, LI'J, WANG S, et al. Screenagent: a vision language model—
driven computer control agenl[ﬂ. International Joint Conference on Arti-
ficial Intelligence,, 2024, 38(4): 3460-3467.

CHENG K, SUN Q, CHU Y, et al. Seeclick: harnessing gui grounding
for advanced visual GUI agents [ C]/Proceedings of the 62nd Annual
Meeting of the Association for Computational Linguistics, 2024: 9313—
9332.

HUANG Z, CHENG H Z, PAN J, et al. Spiritsight agent: advanced
GUI agent with one look[ DB/OL]. https : //arxiv. org/abs/2503. 03196.

MA X, ZHANG Z, ZHAO H. Comprehensive cognitive LLM agent for
smartphone  GUI  automation [DB/OL].  https://arxiv.  org/abs/
2402. 11941.

HONG W, WANG W, LV Q, et al. Cogagent: a visual language model
for GUT agents| C/Proceedings of the IEEE/CVF Conference on Comput-
er Vision and Pattern Recognition,2024:14281-14290.

LATH, LIU X, LONGIL, etal. AutoWebGLM: a large language mod-
el-based web navigating agent [ C]//Proceedings of the 30th ACM SIG-
KDD Conference on Knowledge Discovery and Data Mining, 2024 :5295-
5306.

KIL J, SONG C H, ZHENG B, et al. Dual-view visual contextualization
for web navigation[c ]//Proceedings of the IEEE/CVF Conference on Com-
puter Vision and Pattern Recognition, 2024 :14445-14454.

YOU K, ZHANG H, SCHOOP E, et al. Ferret=Ul: grounded mobile UL
understanding with multimodal LLMs [ C]//Proceedings of European Con-
ference on Computer Vision, 2025: 240-255.

GAOT, WANG Z, BHASKAR A, et al. Improving language understand-
ing from screenshots[ DB/OL]. https://arxiv. org/abs/2402. 14073.
SHINN N, CASSANO F, GOPINATH A, et al. Reflexion: language
agents with verbal reinforcement learning [J]. Advances in Neural Infor-
mation Processing Systems, 2023 ,36:8634-8652.

HOU Y, TAMOTO H, MIYASHITA H. " My agent understands me bet-

ter": integrating dynamic human-like memory recall and consolidation in
LLM-based agents [ C ]/ Extended Abstracts of the CHI Conference on
Human Factors in Computing Systems, 2024:1-7.

ZHENG L, WANG R, WANG X, et al. Synapse: trajectory—as—exem-
plar prompting with memory for computer control[DB/OL]. https : //arSiv.
labs. arxiv. org/html/2306. 07863.

GUR I, FURUTA H, HUANG A V, et al. A real-world webagent with
planning, long context understanding, and program synthesis [ DB/OL].
https : //arxiv. org/abs/2307. 12856.

WEI J, WANG X, SCHUURMANS D, et al. Chain-of-thought prompt-

ing elicits reasoning in large language models[J]. Advances in Neural In-

[33]

[35]

[36]

[37]

[38]

[43]

[44]

[45]

[46]

[51]

[52]

formation Processing Systems, 2022, 35: 24824-24837.

CHEN Z, LIU K, WANG Q, et al. Mindsearch: mimicking human
minds elicits deep AI searcher [DB/OL]. https://arxiv. org/abs/
2407.20183.

DENG Y, ZHANG X, ZHANG W, et al. On the multi—turn instruction
following for conversational web agents [DB/OL]. https://arxiv. org/abs/
2402. 15057.

ZHENG B, GOU B, KIL J, et al. GPT-4V (ision) is a generalist web
agent, if grounded [ C]//Proceedings of the 41st International Conference
on Machine Learning,2024:61349-61385.

BAECHLER G, SUNKARA S, WANG M, et al. Screenai: a vision—lan-
guage model for ui and infographics understanding[ DB/OL]. https://arx-
iv. org/abs/2402. 04615.

KOLB D A. Experiential learning: experience as the source of learning
and development[ M. New York:FT Press,2014.

TAN W, ZHANG W, XU X, et al. Cradle: empowering foundation
agents towards general computer control [ C1/Vancouver: NeurIPS 2024
Workshop on Open—World Agents, 2024.

AGASHE S, HAN J, GAN S, et al. Agent S: an open agentic framework
that uses computers like a human [ C]//Vancouver: NeurIPS 2024 Work-
shop on Open—World Agents, 2024.

LEWIS P, PEREZ E, PIKTUS A, et al. Retrieval-augmented genera-
tion for knowledge—intensive NLP tasks[J]. Advances in Neural Informa-
tion Processing Systems, 2020, 33: 9459-9474.

WANG Z Z, MAO J, FRIED D, et al. Agent workflow memory [DB/
OL]. https://arxiv. org/abs/2409. 07429.

GOU B, WANG R, ZHENG B, et al. Navigating the digital world as hu-
mans do: universal visual grounding for GUT agents [DB/OL]. https://
arxiv. org/abs/2410. 05243.

WANG J, XU H, YE J, et al. Mobile—agent: autonomous multi—-modal
mobile device agent with visual perception [C]//Vienna: ICLR 2024
Workshop on Large Language Model (LLM) Agents, 2024.

YAN A, YANG Z, ZHU W, et al. GPT-4V in wonderland: large multi-
modal models for zero—shot smartphone GUI navigation[ DB/OL]. https://
arxiv. org/abs/2311. 07562.

HE H, YAO W, MA K, et al. WebVoyager: building an end-to—end
web agent with Large Multimodal Models [ C]/Proceedings of the 62nd
Annual Meeting of the Association for Computational Linguistics, 2024 :
6864-6890.

WU Z, HAN C, DING Z, et al. OS—Copilot: towards generalist comput-
er agents with self~improvement [ C]/Vienna: ICLR 2024 Workshop on
Large Language Model (LLM) Agents, 2024.

ZHANG C, LI L, HE S, etal. UFO: a Ul-focused agent for windows OS
interaction[ DB/OL]. https://arxiv. org/abs/2402. 07939.

YANG J, DONG Y, LIU S, et al. Octopus: embodied vision-language
programmer from environmental feedback [DB/OL]. https://arxiv. org/
abs/2310. 08588.

ZHANG J, WU J, TENG Y, et al. Android in the zoo: chain-of-action—
thought for GUT agents[ DB/OL]. https://arxiv. org/abs/2403. 02713.
ABUELSAAD T, AKKIL D, DEY P, et al. Agent-E: from autonomous
web navigation to foundational design principles in agentic systems[C]/
Vancouver: NeurIPS 2024 Workshop on Open—-World Agents, 2024.
CHEN W, YOU Z, LI R, et al. Internet of agents: weaving a web of fet-
erogeneous agents for collaborative intelligence [ C]//Vienna: The Thir-
teenth International Conference on Learning Representations, 2024.

NONG S, ZHU J, WU R, et al. Mobileflow: a multimodal LLM for mo-



10

BAE 5 A

2025 4

[53]

[54]

[58]

[61]

[66]

bile GUI agent [C]// Vancouver: NeurIPS 2024 Workshop on Open-—
World Agents, 2024.

MASOUDNIA S, EBRAHIMPOUR R. Mixture of experts: a literature
survey[]] Artificial Intelligence Review, 2014, 42: 275-293.

LI H, SUJ, CHEN Y, et al. SheetCopilot: bringing software productivi-
ty to the next level through large language models[ C ]/ Proceedings of the
37th International Conference on Neural Information Processing Systems,
2023:4952-4984.

LINK Q,LIL,GAO D,et al. VideoGUI:a benchmark for GUI automation
from instructional videos[ C ]/ Vancouver: Proceedings of the 38th Inter-
national Conference on Neural Information Processing Systems ,2024.
DENG X, GU Y, ZHENG B, et al. MIND2WEB: towards a generalist
agent for the web [C]// Tnternational Conference on Neural Information
Processing Systems,2023:28091-28114.

LU X H, KASNER Z, REDDY S. WebLINX: real-world website naviga-
tion with multi—turn dialogue [C]//Prm:eedings of the 37th International
Conference on Neural Information Processing Systems, 2024: 33007-
33056.

LIU J, SONG Y, LINB Y, et al. VisualWebBench: how far have multi-
modal LLMs evolved in web page understanding and grounding [DB/
OL]. https://arxiv. org/ahs/2404. 05955.

LI W, BISHOP W, LI A, et al. On the effects of data scale on computer
control agents[DB/OL]‘ https : //arxiv. org/abs/2406. 03679.

WANG L, DENG Y, ZHA Y, et al. MobileAgentBench: an efficient
and user—friendly benchmark for mobile LLM agents [ DB/OL].
arxiv. org/abs/2406. 08184.

LU Q, SHAO W, LIU Z, et al. GUI Odyssey: a comprehensive dataset

https://

for cross—app GUI navigation on mobile devices [ DB/OL]. https : //arxiv.
org/abs/2406. 08451.

CHEN D, HUANG Y, WU S, et al. GUI-WORLD: a dataset for GUI-
oriented multimodal LLM-based agents[C ]//Singapore : International Con-
ference on Learning Representations , 2024.

CHEN W, CULJ, HU J, etal. GUICourse: from general vision language
models to versatile GUI agents [DB/OL].
2406. 11317.

https: //arxiv. org/abs/
CAO R. Spider2-V: how far are multimodal agents from automating data
science and engineering workflows? [C]// Vancouver: International Con-
ference on Neural Information Processing Systems, 2024.

KAPOOR R, BUTALA Y P, RUSSAK M, et al. Omniact: a dataset and
benchmark for enabling multimodal generalist autonomous agents for
desktop and web[CJ// European Conference on Computer Vision, 2025:
161-178.

XU T, CHEN L, WU D J, et al. CRAB: cross—environment agent
benchmark for multimodal language model agents [DB/OL]. https://arx-
iv. org/abs/2407. 01511.

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[79]

ZHANG L, WANG S, JIA X, et al. LlamaTouch: a faithful and scalable
testbed for mobile Ul automation task evaluation [ C ]/ Pittsburgh: The
37th Annual ACM Symposium on User Interface Software and Technolo-
ay, 2024.
LIU X, ZHANG T, GU Y, et al. VisualAgentBench: towards large mul-
timodal models as visual foundation agents [ C ]/ Singapore: International
Conference on Learning Representations , 2024.
PAN Y, KONG D, ZHOU S, et al. WebCanvas: benchmarking web
agents in online environments [C]//Vienna: International Conference on
Machine Learning , 2024.
ZHANG Z, TIAN S, CHEN L, et al. MMInA: benchmarking multihop
multimodal internet agents| DB/OL]. https://arxiv. org/abs/2404. 09992.
KOH J Y, LO R, JANG L, et al. VisualWebArena: evaluating multi-
modal agents on realistic visual web tasks [C]/ Vienna: ICLR 2024
Workshop on Large Language Model (LLM) Agents, 2024.
RAWLES C, CLINCKEMAILLIE S,CHANG Y, et al. Androidworld:a dy-
namic benchmarking environment for autonomous agents [DB/OL].
https : //arxiv. org/abs/2405. 14573.
LEE J, MIN T, AN M, et al. Benchmarking mobile device control
agents across diverse configurations| C ]/ Singapore: International Confer-
ence on Learning Representations , 2024.
ZHENG L, HUANG Z, XUE Z, et al. AgentStudio: a toolkit for build-
ing general virtual agents [ C]//Singapore: International Conference on
Learning Representations ,2024.
XIE T, ZHANG D, CHEN ], et al. OSWorld: benchmarking multimod-
al agents for open—ended tasks in real computer environments [J]. Ad-
vances in Neural Information Processing Systems, 2025, 37: 52040-
52094.
PAN J, ZHANG Y, TOMLIN N, et al. Autonomous evaluation and re-
finement of digital agents [J]. Philadelphia: Conference on Language
Modeling 2024, 2024.
LIU Y, CHEN S, CHENG H, et al. How Al processing delays foster cre-
ativity: exploring research question co—creation with an LLM~-based agent
[C]//Proceedings of the 2024 CHI Conference on Human Factors in Com-
puting Systems, 2024: 1-25.
RAEES M, MEIJERINK I, LYKOURENTZOU I, et al. From explain-
able to interactive Al: a literature review on current trends in human—AT
interaction [J]. International Journal of Human—Computer Studies,
2024,189: 103301.
Z0U Q J,JIANG Y J, GAO B, et al. An overview of cooperative multi—
agent deep reinforcement learning [J]. Aero Weaponry, 2022, 29 (6) :
78-88.
S, BLE, %, F. WESHRKRRLELFIFLLEE
[J]. #iz %%, 2022, 29(6):78-88.

(FAE%# % k)



