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Survey on Automated GUI Test Generation Techniques of Mobile Applications
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Abstract: Mobile applications, a new computing mode that has emerged in the past decade, significantly impact people’s lifestyles. Mobile
applications primarily interact through graphical user interfaces (GUIs) and conducting manual testing for them requires significant
manpower and material resources. In response to this, researchers propose automated GUI test generation techniques for mobile
applications to enhance testing efficiency and detect potential defects. This study collects 145 relevant papers and systematically sorts out,
analyzes, and summarizes existing work. This study proposes a research framework called “Test Generator-Test Environment” to categorize

research in this domain based on the modules to which it belongs. Particularly, this study classifies existing methods roughly into five
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WCRR R TE]: 2023-11-11; A& 2R [H]: 2024-06-21, 2024-08-28; K FH IS [H]: 2024-10-30; jos 7£ £k Hi il 8] 2025-03-19
CNKI M2 & &I 2025-03-19

© TEBREEEEIEDT  htp/ www. jos. org. cn


mailto:zhendong@fudan.edu.cn
mailto:yflin@bjtu.edu.cn
http://www.jos.org.cn/1000-9825/7313.htm
http://www.jos.org.cn/1000-9825/7313.htm
http://www.jos.org.cn/1000-9825/7313.htm
http://www.jos.org.cn/1000-9825/7313.htm
http://www.jos.org.cn/1000-9825/7313.htm
http://www.jos.org.cn/1000-9825/7313.htm
http://www.jos.org.cn/1000-9825/7313.htm
http://www.jos.org.cn/1000-9825/7313.htm
http://www.jos.org.cn/1000-9825/7313.htm
http://www.jos.org.cn/1000-9825/7313.htm
http://www.jos.org.cn/1000-9825/7313.htm
mailto:jos@iscas.ac.cn
https://doi.org/10.13328/j.cnki.jos.007313
https://cstr.cn/32375.14.jos.007313
http://www.jos.org.cn

2714 HAFFIR 2025 FF 36 5% 6 &

categories according to the methods on which the test generator is based: random-based, heuristic-search-based, model-based, machine-
learning-based, and test-migration-based approaches. Furthermore, this study analyzes and discusses existing methods from other
classification dimensions, such as defect categories and test action categories. Additionally, influential datasets and open-source tools in this
field are compiled. Finally, this study summarizes the current challenges and provides an outlook on future research directions.

Key words: software testing; graphical user interface (GUI) testing; test generation; mobile application testing; Android APP

jilll3

1 35l

I A T 2486 X 28 38815 AN R 2 EL B e DU % g, #6230 82T (mobile application, APP) 48 A AITAE = FlAE
WEHANTT R —ER 3. W R HA I s T AR, B2 SRR e A T b A A SR, e A T B R
LB BE S Pk L 5 B 1) B B B #5308 AR B N SR R H B B P S (graphical user interface, GUI), 17
TEH B2 AN TS, Rk, #30 R FR 7 08T &8 N Lém S Mk, 2870, 4ur# 2 B2 T 8 E A1
FRELPUEIG K, B3 2024 4F 6 F, Google Play N7 JE H1 ) Android N H ¥ E#id 355 75, Apple S H
P 1 0SB BRI 180 3. B KR Al 4 & A G A 28 FL s SRICIE AR SZ MR T4, O T S X — Il &L, AF
FE R TBIR A GUI R A sh A4 A

BN GUI WK B 2 AR AR (5 SCRETRR R 2l AR ) AELTHI I A% 20 U0 AE s AR v i) s = 0k i
T (Oracle). BEARMENERURAS ENESE 10 A, ST I # 248 e 1 2% v B3 sty SR I B k. e A, 5% G0 2 T 2
GUI A AR AR L, B 208 AR P AR W % 2 REE, V6 KA RE A 5 2 S AWLAS B 2, R XA /), B
B AL GPS 55 Z FpRE A, (R 25 554, BAG P 1 M AUV 55 2 . X e 7 R R A AR AR SR T R
)it SR ANBRAR, (515G H AR BT BIR 5 N 3 se b R, %R B AR Dok — B2 Tl AU AR 5
FRBIE Fe # R M R AH DS RHE A MV AN BIE S BT AN W B B URE 22 A0 TR FE R IR 51 T 453 E . Yves
Le Traon 1 Andreas Zeller 25 % .. ACM/IEEE Fellow 1 P4 [ %01 44 iF 5 21 BA J& FF 0 52

R B AR B B R G R IR 72, B U — R BRI SRR S, AN [ A B B B B T v
BEAT 73 BT, VAN G 77 5 IR AL DO RE AR R i 3, W IR PR DA AR A I L R ANER 48, JF9Pik =461
TS B B A AR A SR AT B B IE 70 7 101, AT R AH DG S50 R F 75 5 L% 2 A s U PRI AT T R, 3R AN R
53 B AL A

BATE e fai AP IS SN TR ZAU RS & 10 R Fr ks TAARKER, 7R TR 77 H
{10 BT [ o ORI T AR 358 B A2 I S B KR, 23Kk 8 1045750 T MOBILESoft S54H ST 2. FEWUER
AR, FATHE S5 LA (Android VV Mobile V GUI) A (Automated Testing \/ Test Generation) S =E B S fa 1], 78
ACM-DL. IEEE-Explore. Google Scholar. CNKI %5 A #h 2 A3 FE 8 =M S8 S0t N Tk i 5 A S 32 ik
RIIRSC. B G IRAAE 2 CCF HEFE M Bl Br 2 30T (10 SCF 2R IR 32 AR DR IR 5. R i, FRAT sk
# T ASE. FSE. ICSE. ISSTA. TSE. TOSEM 4§ T 24T AT (18 3. e, BRI A0 A i iR 27
#, T % H DBLP B( Google Scholar 3= 71, 2 $R5t A B ZSCHR. BT AH G vER Tk AR A R K B S A,
FAD T2 0 — L85 research track FIR 30T LAREH, JEH IRVE industry track. new idea track il demonstration
track SEHHOC T2, TEAEEUS R, AR S0 IR B 8 i AT VR I8 3C. B Tz AT i) o e, 0 L2 B AR Y
SEFN LR REHIAR I ML, 18 SN arXiv TELAR, FRATHEARHE 18 SC P 25 A0 5| A LB I AR .

BTAVR AL T 2012 4E 1 H-2024 4 9 H Z 0T 145 Fe S, HA 46K 2 30k B 8 T2 77 1m0 5K
PR SWIF AT, 2 1 RGEHEI T A SO WA SSRHIF AR R R RIR A0, LR SCE e o E - E L
22 VP2 (CCF ranking) H(¥17r 0500, FATVS B a6 T35 10 4 CCF A 2 WU b (10 42 0 AH 5C AR, JF et
RBAE B LM C LW BT B OC TAE. Forh, JRATE 2155 8 LARE 3 N 2= R AH 55 £ 1, 40 MOBILE-
Soft BT 255, BT 4302 R G0 SCHR [RBL, T A 72 2R G0 SCRRBR S AT 72, DR X6 A 56 SCHR A 48 32 B 3a 5 vk U7 X
JETT.

© TEBREEEEIEDT  htp/ www. jos. org. cn



IS B3R GUI MK A A ARG

2715
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RFVERA RRIEWFR R AT CCFFER 303
ICSE International Conference on Software Engineering A 25
ASE International Conference on Automated Software Engineering 23
FSE/ESEC Joint European Software Engineering Conferen.ce aqd Symposium on the A 20
Foundations of Software Engineering

ISSTA International Symposium on Software Testing and Analysis A 18

OOPSLA Conference on Object-Oriented Prc')grgmming Systems, Languages, and A )

Applications

braiy CHI Conference on Human Factors in Computing Systems A 3
ICSME International Conference on Software Maintenance and Evolution B 6

ISSRE International Symposium on Software Reliability Engineering B 2

SANER International Conference on Software Analysis, Evolution and Reengineering B 2

ICST International Conference on Software Testing, Verification and Validation C 8

QRS International Conference on Software Quality, Reliability and Security C 3

Internetware The Asia-Pacific Symposium on Internetware C 2

EASE International Conference on Evaluation and Assessment in Software Engineering C 1

TSE IEEE Transactions on Software Engineering A 6

TOSEM ACM Transactions on Software Engineering and Methodology A 5

IST Information and Software Technology B 5

1] B B ) ASEJ Automated Software Engineering B 2
STVR Software Testing, Verification and Reliability B 1

SCP Science of Computer Programming B 1

SQJ Software Quality Journal C 1

AR Journal of Software A 7

hSOT] PEBE (R SCIENTIA SINICA Informationis hxXA 1
PG IRTINSY 3 Journal of Computer Research and Development A 1
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FEBEIERE EIC AT 2019 4E 1 H 2 B SCHR. [FIFE, 7€ 2019 4, Kong 25 N\ P'E 1] (IEEE Transactions on Reliability)
FRBMILLGRNEZ N AERGHEHAE T 2010-2016 4[5 Android F2/7 H shlllR FIHF 5L, JF 5 SN T IR
3 4E B 1. Coppola %5 A P1F- 2022 4E K FAE (Information and Software Technology) ) Bl 32 & Hh s 45 1
GUI W3 1) 78 7 5 bl (E2 I IR AE BOTTVE A 43R B T _EIRZRIR AA, 2 38 N A R G WL A
TRV SCUCHE BE TSR, e 45 24 BT U BRI HA T s ki 7.

E 5 24T 2 5 M 9L O H A ATk b, [ AN AE A — e 250 T AR, 2RI N PIF 2022 SRR (R 2441
ERIR AR T Android 725 BT F P F T A S ) B R0 FE R . gt B JBCH AR (R Bk A 2 2an 1) AN 28 A% It o
25 LR R R IR 3. X SRR R AR S A B B AR R T BB A, (R AERT AT AR ROR X . KR4
ANP12022 SRR GHENHRGREY ERgERNA T 2258 B A EEIR A>T, SR EEEHR
ThEEPEIRA B R X A, Luo 2 A UM F 2021 SRR £ (ACM Computing Survey) IZ5A KR IEFE 9 _EF S
BUFARBEAT 3R . 1X 8877352 1 it M FR B ) R Y, (HR AN 20 R il A iR

55X O LR AR E, JATH AR W R AR

T 4, ASCUA— AN A R s AR e A AT R B, S SR AR B 55 SO — AN BT ORI A HE SR I
BEAT T A E S BAKIT &, AR SO AR SRR 25 s A sl 28 AR FR B, 43 B 2EAT @8, I DA A v A
0 I IHZEFR L. AHEL T SR ZRIR, ARSI FUNE 2828 &S 421, 720 20658 SUN 518 T REBRC B MR G TH
Jr T, MOk, A SCK SRR SO R R TR, BT AR R BT RAL B TP IR T
MR IX 5 A2 ML T OF TAER 2, ARSCH r 285 Inan sk, Bl tn, AR5 A gk U Ba vk A
FRET LR, TP 5 S fH A T .

HR, e ER GRS, AR XUEAE 1B AR I AR, A SO kAT 7 A7, Bl 4n, EHE T-RaNLIN 7%
m1, 20212022 A A H B T — i 5 A R S AT R B v B AL R A h A i g vk, B SR T TN R AR T
JA R AR, PR T T AR A P R B T B AR R T R TR AL, H 2020 4F
J&, BEEE B T 454 s A BB S RIS S AR IR R SR T 1% AR TS 1 J7 vk b, BEE NLP £0R
Rk, B T8 SR AR LIS T VA RIS T B3 R . Rl M, AR SCHE b 78 7 B T HLAR 2 ST VA AR SR LA, Bl
FEWREZAHARMNERE, B 2019 F LSRRI H KR8 T A BGRN. BRES M, 55 S 58RI TIE.
JEH 2% ChatGPT SR ATE 5B I, EUTII I 1 — Se e TR A (1 8 Bl AR e AR FRATT IR ARG
HE AR BRI T b i A ) R AR A T R, B iR gk (R T 7 K2 Sk 83

TR, AR T 6 LI R AR A 34 SO VI AL 5% Android B —F & 1SRN R, A SCAE i
B TAE RIS 2 R 3 AN R B RS Sh 38 4E R 8¢, 1€ Android &G LM TAEZ AMEANFE T i0S A2 4 LB A#E. 5
SCHR [3,5] S5 xR GUI IR AR B SCHRAN [, A SCRREE T 20 Wi sh 1 & S HIZE B4 5, FEANEE oAl Gt s 1
FI¥ GULIR.

RJE, HET OA SRR, ASCEIMN 15 A 5l R B AH G _E Rl HoR, JRICER T 520 0 BRI s S A0
TLHEFB 3BT 018 SCFE SEB e rh 2 4 LI (R 50 B, AN SOMR A SO 0 B SRR 5 DA S AE I Bt 8 rh e 458 P 1 8
BEATWCAE. AN, SR A BT 7 T AE — s AR BT M R, IR R SRAIT 98 AR AR ME LB B A
SO AR T AE SIS BRI T E H I S A

BARSR, A TTER AT BLR SR,

(1) RS iR s A BEOR B AR DR B A R IR, WA IR 1 145 5 B A AR mK-F 22 R 3C.

(2) 4R T IZ A R A T D AR Bt - IR B8 B P I R AEZE.

(3) FER IR A BRI RIT FOHESE T, AR DU A= e vh (9 AR BT VR A [, JAT R A T5 90 A T AL,
TRANER, TR, FTHLE 7 I MET N IX 5 20

(4) TEIR1G A T RBUr R EAl b, JATEE— 2B 00 B AR TR P AR SR S, FF AN A R TT
Gy, DRI 5 2 bRk 2 42 127 AU 1Y) A e ik 4 AR AL
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DRI A2 1) 3 BRI 5% 7T BARE S5 DA 4 251,

(1) A=A R s B R S, 4nlA— R Android Ji #1] 10S S A GO A IE .

(2) [Fl—> L FR 5 B SRS, ) — 82 FH ) Web S 1% 51 82 s PO 0 1K A A 2.

(3) [Fl—ANRLF (5 5 10 #, anlel— R A 1Y PC %% 77 i 31 Android 27 i 8 () BRI A L B8

(4) FISERL R AT R s 124, a0 SR TR A BUIAS I E .

IR R 5 IR R M P 2 1. Andorid R iOS Z A1 RIE RS I BRKE S0 15 41 rP 1 R — — S B
. B IER 5 Z T8 Web BIE S ALAH SR A5, T Web i (1246 K 2 £ IETR F 21 B0 R SCREGRAE N
2L JavaScript ARG b, A A LALH) HTML g TR AREE L8] A S 1. 5 BRI Rk 1 2t 4T 01 7 71 IL A
B, 3L P8 W % SCRF IR AR AR & B UL IC, ) QS Bl SCHF A0 55110 PC 3 JU) SCHF RO 2 B SRUPR .. [RI SR L
R 18] (R IRIE RS A B R — 88 2 MU 5 A DR A B 7 47, A S 75 2 B AT IR R b 4. AR SRR, e LI
LR SN S T — R B I HEAT TSI, 24T 7 — BN IR JE SCHE AN R RGN RRAS. ik
I, Aol A A [ 2 AR ABUSE P At T B A HEAT SR, AT 55 25 Dk A

B TR0 3 AN K BOR Bt — B AR, AT9He R T DX Bl 11 U IE 4 [R] 2 P 51 £ 3L A% S 0k 1 L3R
Y TR 2R YIRS PS5 100 A 9% AR FRIF A 4.

Xt R IS E UL A FE RS T ik 5, LA IER NN S , BARM AT , %RAE M TR AT 3R4G S M T 1
WL, RS E AR I T ZuUS A Rty s Fr PRS2 7 A (RS IRGEIRES VLR L I HL, 34T
A ULK S IL RS 2 A B S TLRCSE . S ILECEE . ZhiaSas & LR .

A VLA EE T 92 SOt AT AR ULEC: % B event, = (w;, a,) KAtk — NIRRT FA:, Fordr, w RoR iR 1%
FAREIE S ANE, a ZomdZB AT AR, ShSILREE R 8l T, IR ek DA ILRe T s #9 sl &l b i
PP AL i, I3 P 2401 T B ST B BT A AL0F, 305 2T R DL LS event,, + 1 B wy + 1 ARAUUR e (19441
P, MR A a;+ 1. BERY, TRREN—ANF RO, 2R E R EIRTAE, BE S SIS G i i F
FRINULHC. Bha VLR s Pk i e T b 6 — IR AL A K UL L S T — A, 5 W SR Je it (2
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FRAERZENEOT, ST H BT A A AR 78 Kt ——XT L

RS TI A Tl B i TR T BARR A T RPIRES 2 A0 B 14t A, K S A A A i 4
ERERDRASULAS, HARE R MRS ¢ R B AN X R 6 R RPRAS B F . #HAVURAZSRIE— TR,
{ELDC A 2 R AR TR S

Z RS BRAR O AR R R 2 B8 45 & B AR DU IE SR B SR AT B0 A8 VT T, 24 I 4 1 LT b AT e 4R
PRI TEE A% VS IC A IE A% 40 5 21 i AN I, SR FH 0 S AR R 7 1 4% IR R BN PEEAT 3R . W 72
ST k- AR SEY R AR UL RO A S 0], SRR G AT AR A & P 5 T IA B 5 H R A AR, FER A
AR5 WU TG S A = [R). B 45 G (1 DT TEC 07 32 (R A ARG I DL T S 0, 3% 2R DR RS S I AU AN B AR IS T i)
HAFBAE S 2 R A I — 38

TERR BB BT, B4l 6 I VLG SRS J0 12 B AR s F S S BB AS VL IL I . B, FERRT A B A —
SE SR AT ARG, 75 R AT ek G0 SE PR AT ER R IAE. Bhb, RIS 0K 2 2k — 30 4 UL EC RS B2, 3B A2 3o 2 A1 6 ff )
{5 F B T Al 2 0 T AR B IRAS B R 46 AL lEAT .

Behrang %5 A "2 H () GUITestMigrator /& 3l (IR IT R (5 QR 04 TAE. 1% T B e o Wi S A Y
B P A A e O g s e &, S 1E B bR Sl IL g s, s a W ILEC R 1 it ik, R IT
TR0 R 2 AR AN . S5 R T B HL D e AR LR LA, (BT # iR D 2 R o 1 % sl B4R 52 i T AT
4. Behrang 25 A\ )5 424F GUITestMigrator (1956 FiEAT T 2 AN T SGHE, 424 T H ik ATM. THESIANT
T HA TR 2 (A1 B 1 SR, fifk T GUITestMigrator 58 43 F 32 A i G4 ILER 5.

Qin 2 A\ P H ) TestMig 3t 28 SR U & 44 1 22 58 22 FEAF DT ) 5. 207 VA0 SR AR MIABLRE WA T
A OHIES T, XS ) & AR T F i LA FAF R VTR FE T DO AR o st S HET k- 1 AR T
W — B A AT ILEC RIS S R HIEE K AN FAS T RIRF AT ILR A AP IR,

TestMig 7] LLAL¥E Android 1 i0S 2 [8] &AM A ) AT B, SR A L1500 T, AN FSF- & T R #ANE
FE R RN TR EAk MR P 5 1 52 o 5t 002 4 O S BT RS & — AN REE IR U 7 V. Yu 26 N U202
Hi ) LIRAT Bef A P HRAERDE 5 1 5P 6 AR A, LIRAT & 2538l v S U B AR ML 2t 7 R 1 45
YE#RBE o T S IR i 75 I LA = {5 B S AR AE, 28 G {68 R LA AR A TG PSRN AT =) AR A0 IVC P S o 28 4
LRECE REBEATUCL, 77 4 T 947 2 ~F & INAHA. LIRAT [F)i SRR A2 T8 1) Android 1 10S ~F & ¥l
WA, LIRAT B 7 P 580, 7238 F Android Al i0S “F & AR IE R A 50 A2 4L T — AN LR A0 (8
FRIATT 5T R

W T N T4 5 DS EC R LA, 3640 M2 T AR 5] N A B ARSEEL T HZhULEL. B140, Zhang % A 12942 H 4
A BERT 23] | F 3B X5 B 7 sNSe B B 3 ILAC. Ti 6\ UPNRT 1 28 T 4 0L SE Ak 1) 30 VR 2844 DT e 7
IESEILR AT B . MUTHE B, RTARRI LA A S — o A DT I PR 2L A R AR BRI 22 e, (AR 5E T A LA L
JEEVC AR A i R, 240 5 T A AR A AR 9 5 24T A R BRI st 2 ).

5 VA% R0 A B AT 8 1 7 e P AR Ve DA 2 Lin 28 N U242 i TransDroid. %7778 144 Web 3 5]
TE SR A 4 Fpiiab 22 75 5K 7T LB 3R DL ) AR b 2, B O RN 2E4T A, Android B/ 7E
FAATH RE A AT ST, Android S AN AR S ARBEAT M BR, B AR 3him Al PC wi SCRF IR IE SR A A — 5
ir] R

T T 15 SR AR R 7 vk N T (R SR 28 S R 2 TR A 5 . () 2 28 7 P ) 2L 44 XUk — RO AE IR
ZE 5, FHACLE B AR, PR TEVC I 2 B 75 B AT — Lo A 2. MR A 2 1) — P LAk B 50 A2 383 word2vec 55
T B A SCAR AT B SUAR AT, AR AR AL D R R SORE L 3547 DT .

Mariani 25 A PV SRR 7840 M1 17 38 SCHE BT A 3 6t 40 140 M AU D T R e i 1) B LR ). 3% T AR SRS i
BHEE . AR . ARSI ER FIE X IUEC B2 4 N7 TS 115 SCUCECN T i 4T NS FE 2, JR3
T TS SCUCEC 5 7% SemFinder FUBHERLE. 1% TAESE AT 2 B 72 Dh e 18 SCUCHD 1 o 72 ™Y, BdE e f Y — L
JSZ TR () Dy e SIS (] (il sl B A 52 A . B i< sz T B Dh B8 B0 46 S B b B4 . AN A AR . 48
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FANTIE AR5 31 3k SRR AE.

Lin 2 A" H 1) CraftDroid 528 T 25 115 BAG %, ¥ O B 2 B (3R & A 22 S A s A . e T %A
BATHREARFAE IR, %772 881 B Zh 46K A M ThRE AR L. BRI SCREER AT S .

Mariani 25 A\ "2 2 Gedth 548 7 [F) SRR I IRIERS 1 3 Kool s, B EK RO BR R R A 1a) . AR K 22 R 4l
PR R A8 EA R — — X RO, R AL EERE b, AR A5 A T AR SE B B R IE A 7 75 AdaptDroid.
7 VO 0 A R AR RO IR B S R R AR IE S AR B LR B, AT E 4R /NS R A A, SRR T SR
R ZE PR DG PR SRS, AN 2% AR SCARALLYE, A% SR AN WUAR LI . ot T 2 AR S 7 7] A, SR A R G IO DT T S8, 258 5 8 4%
DU S FA AR TR B R, HOE B IER AT CraftDroid.

Zhang %5 N2 H I RE A2 1 R T H Migrate REWEIE T2 N6 XM 1) 3 i IO A 30 A8 TR & GHT 1) 3 g
. Z TR R X e Th AR MR S B B SRR AS 4530 5 R AR B S AOIRES 7 41, B S 7E SV 7 8 R R B
SRR S, IR T DA G R R MRS E e {E A B N WIS AT 7V Th g = 1 3 Fh e
WIS T A, B CraftDroid. AppFlow. ATM HIThAEME o &,

UEAE SR, ZATIESHE T — R (9 70 S, RIAS S FE 4 UG e ot 2, (SO RiB 485047 & . Jha 25 A 17
YT ) AH [F] S AU (Fh 2 IR0 T 2R AE) (S F AR SR i AR, 4 ik, B 15R it T — B B s B H
FEZE. B e i AR K A S MR I R, FEU1 40 N s n A B B, AR 4 b R ipnt B A 3E AT Shfg 4 25, st &
B, B 2t 45 I B FH AT 40k 20 AT, B 8 FL BT R T BB, diad Xz 28 A O 1 Bl BUW B R g, A=
BT XoFA%5 I R PR 3K

S TR A% TR AT A8 1E T (PR A TR AE — G0 — AR, Zhao 28 A MU H T T ) MR A B T
B sk BEVEA T A FrUITeR. FrUITeR 254 7 7 ANHOC TR AE VPN 540G FE I R 1T S b, JRAR I
FFFAF DC T SRR AT I AU 3, 73 31— AN T0 O 1 (1) B 28 A5 1 B Fa 4. (IR, FrUTTeR 3851 N T H 25 ST Hil ik
R, BRIV AR ARG T RS A T4 5 M R A L1 A 1 TR E.

MWREBFA HFAFERE 0 A SRR E, ML EZEEHAATHS KNREHE, feis sl n ki
FHAR R MR T S Z MR F AR T R p i A2 R S S A RIS AT s i R A R I,
T Andorid 30 10S % (1) [0S B0 4R 55 AH DG 7 o 40 32 S . 200 9875 1) 4 T 2 s AT 9 P A A Ak B
FAMZ X 2 FAFILHCOC R, [RIZE AR I A 5 R A i DG s rE T2 A SRR SRR VE RIS SUR AL
PEA SRS . BB Al PC w2 1] A ] P I A 52 P e S T o A v 52 i K1 e G 7.

34 N 25

AT GRS AR AE BT VR I T BIR . R R KR A5 IR s T ST G I (AR AR o % - A A B
(PRI FAEZE R, ART7 P9 25 A AE R 1 00 A B R A RO VR AR T AL, BT R kR BT,
BT HLER 2 I BT RRIE AL X 5 28051 B ahAR AR 77 12 LA B m R AR R SR 7 1 A% O AT 55, BIEAT R
B4R T R T R 25 58 2 1) B A TDIRES I fe 8 I 22 SRR A,

TEAS R0 BRI AR 7 VE IR e i35 07 T, a2 5 v e o B 2 6 TR L J73%, B Android B J7 #fE
Hi ) Monkey DA% Ji SR AF 78 3 78 FL 6 Al B 1) eScadk . 222005 2 R B ] ., 3510 28 AR o7 R Y I, N AR T R 2 1 DK
INEE. M, %35 E AR AR TR Tl % RO MIRAE vk, BB S, S8 I /e E LSV RO SR N e &
A5 T, AR T E T R R R E 57—, & TR 7720 F7E 2000 4576 A4 a4 i A T
LT B R TAR T, PR TEAR SCHRFF 50 R A i 5 2 S T A B TR 1) U7 vE R T AR At W R 30 8 AR 1
PR, S, B LA T S BOR, R Bl R IR 2% S R IR R, T8 2018 25, WAL T B2 IT 4R 1R 2 T L3824
SIAE RT3 TR Bk > . B, BB S B ERRMWRE, UG 7 RE IS R, 1T
SR B R S HA B AT A2 B IR A B AT = A 7 T2 TR 2 (R 2 . A T DATRUIL Aok, BT LA 2 2T 1
JiEMR IE £ Rz R 5 R . B, B T IRRIE R 7 v R T R R B 1), R I B LI vk, B3P & A
ALFUA AT YR BT AL, BT B iE iR 4 T SEIL M T Re. SR OETRE A, VLR, RISERN A H bR

© TEBREEEEIEDT  htp/ www. jos. org. cn



2734 KA FIR 2025 4% 36 A% 6

JS2 T BRI, PRIt 22 A P AL &5 5 2] 5T S8 AR AR 55 B KISR UL, 5 BT5VEL T T IR R s ATl B 3 52
2 PR E BRI T AT R AR — B 2 R R R A a3

P 3 VRGN JRR 1 AR SO AR T AN TR 0 A 17 V25 FROARR O AR BB /3 A i L. 181 3(a) SEit 1 2012-2024
9 H IR, B2 uUA O ARG TAR R S B o AT D R BRI L, RS 382 i B Sl pl e ioe
FHRIT TR X B 52 S0 ) 5 T IR R T BL 8 2% T B D705, 3 T REALRI TR BARAE DMV A e iz N A, fH
T O TR OLBONRE, BHITUS ) AR SO E . 18] 3(b) 245 PEAH FR7R 1 IXIN 8] B A AH O AR $&:
AT IBEAAC I S, L0 Wl LA R, ke B3 T RENLANSE T8 A a0 k. 2 TR I 7 i B ST A2
2y L FH IR AR A DR R AT X AR IO ORI, S LA 22 S I DT AR G, B 2018 A TG B R T
15, (B SR B AR AE I A /NI N a3 JE T BEALAY VA AE b () J LA R SQE FE R . B85 4 A1 Jm) B A RIBE ALK
55N TCIREVE A 2530 B HE I, 2020 4R, %0575 SO 46 287 HE DA DRBF 7.

2024 (1-94)

FEFREHL
SET R o e
> PR AR 2!
13% - %10
= 2018 EE——
H- 2017
2016 m— .
2015 m TR TR Rkl
2014 m— m EFHLARES] m EFIRKIERS
o 2013 m— y
%JET)’E‘E 20125 DA m— o TR
27% 01 23 456 7 8 910111213 14151617 18 19 20 21
TAE%
(a) B4k oA (b) FEE oA

B3 BT AR BROT B R TAE A ge it

N YR Tt LA [ 75 R P B AR R, AR SO A L ISR i T e . RE TS AR TS L iR
A2 AR AR IR B N\ 55 22 R RENS _EIRTT IR EAT AL, 3% 6 Pz, MR BB L, 1% USRI U B A L
Bt 77 VR AR FERI SR T, (8 I XE FE RO I, BT o IR SR S O A5 S 38 22, IR A R S 4 S S i ik 1 5
ARG A A RRE ST, T2 B I 15 BE BT, 55 P ide P B0 X 3 11 B & AN BTt 1) 9 T SR S R P AT
IR TR, DA A R 3 — N B LI S 4R b, (R AN BE S A0 A A R D e MR A T AT PR

Ro  FETAFHRREINE MR TR AR &
WRAESOTES AR WRERURIIE TSR RSB BRE RS

EFEEHL fik AR 7 ] fiK 7
EFRAXER Bk [ 7 A B ARAEE
B ] (=] Eglis LA 7 = 7
EFHLaRE B [ EAT A B R Hidie
EF W B B a 7 i S WA

4 EREMNABIEEMTELIARS

ARTT R ST IR P 752 A S ) A A S 6 4 S AN I A i T U S A R
4.1 BEEFRHESE

HHE AR X T J7 1 ARG AN R B S Y (¥ o3 A B B B S W ST PR R IR A X ) 5 S B R BR B R 5 S5 T R
T3 SEEE, A T N AR s I AR AR SO AR I R RN 5 (B . AT A B 4 B 3 4T A 26
AR A T T ) B B K 4 R S 02 A P e i g B .
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A3 —H 2, Bita S5 N RO IR S VR ARHESE CEAT #UVE T 30UEBIRIFE & T 2 FFII4R AR, Lan
A5 N OV I S UE R 90 AR DR B A QT 7 2 1 e T I 7 3 S R b R B+ G VP I BB A i 1T 58
BRI S I TR SRR BE A T AL, S LR B 18 VTN AR 2 1] (0 S0 AN R PR AR AN R 48 L ek
DA T RAERE DL RN 5 5. BRI 7E T AT A Rzl 1 B I B A SR R S 06 e v AU AR HEAL.

R T HIIRE TSGR R AR, e T IR R AR AL SRR AN T BRI . HESURE BRI
o BR BT ) B R N T PR SR BE SE 2 AR TS T 2R 7 e 3R T 21 AR, LR U HES.
FRATAT LA B < K 48 A7 48 W] S8 iR Ak 35, RITIE P H0d0 B pO RUBEAS T3 K, & P e SR AN i L. A6 5200,
B A A 1 R I B S Bl 8L KO i D, B R O U IR T IR S0 S 0T 4Rt B B — L4 Qi ) s N &
IS PS8 T AU AR S BIE FUE 22, FAT e A FH B MR S Bk s ) e £ oz A L.

®RT OEZHEE R

PHFER Sk oy W TR 2K f&1
2017 [64] HEHPEE ETRRR 5434402 5F AN
2017 [108]  HESHPEE SETHEEE I ERHBHESE, 2 AR 7 51 4 R i) 1
2018 [37] BEmREEES  ETERA B VER (IR T R B TR b g &
2018 [27] B HEFHLERES N T ARt bR B AR 4R, 0, & 2L A LS R 1 B AR S A
2018 [41] MR A FET TR 214 FERE G AR AR, P TR F TG ¥ Th g
2019 [98] JEIDEES B AR NIRRT bR A A ki AL 3 1 /SRS A R 4R A
2019 [109] o7 5 FTHLAE 2 {2 {51 Java SwingBEALAE B DU B 5 m
2019 [23] RS FET AT 428 80116/ [F) Th RE Y Android .
2020 [112] HEREAE T VB T TR 1Y A i Bl 4
2020 [54] BER S SUERTR A MK ETTFIERIR b P SC A 3 0 40 2R 5 35 B 40 A a4
2021 [83] WSS BF A MR T HAE2A B SR AR BRI A58 &
2021 [25] IS A F T MATM M CraftDroid IR EE & H Pk 1) 52
2022 [39] BeERESES ETRKRR YE# M App Store FIHERF L IHAR 18674 I RLHH (¥ P S A5t
2022 [76] R PR A TR MR T EBAESTAH SR R IR EEE S
2022 [84] TS Fe TR 254N L S R 15 1A B T R Y
2022 [28] N FTHLge 204N FL AR FH 5 374 B PR E AR
2023 [90] HSEH P ERAE FET R TREH B T HRAE20N IR B BT 45
2023 [107] TSRS TS TN S5 1 e S T Bk 1214 24 A ZR 5 1 5L
2023 [132] oL FH A5 SHERTA 30 L5275 PR ELA AT SR R ALE
2024 [133] P A SEAERT AT AN [FIARAE 28 7E 114 Android 3 FH _E R % B
2024 [134] N FH AR SEAERE T 62T IR N A 5 1164 F P F T A A B RSB R

42 BEENXATAR

ARATREIL T BT AN E R R 7 IR B A B AR R AR O TR AE X 5 3 T HE 0 o S HE LR [ 4
T8, ARG AR AR RS THI s 7 2T 45 B 4 B2 J T, 6 B SCHR A28 B AH 96 TAE AT BE BRI R, i s O TAE
(R BT FRATIH AU A 2 0 7 P T S R B B T A 24 BE R AT 55 304728 5. o T DR B o AR i, e
87 R St 5 ANl N, S A b 2 R LR A% S i L s P 1 P P SR T SRR Btz o, AR A R 8 T e 1
WRAMT 5 E RS JUR.

(1) % AR (accessibility testing): 2 FH X G2 AN S, M B bR o2& VPl 400 52 A SR T2 & J (8
fift RO ER AR, 423 7T Ae 38 in 5 FH Xk R A B A .

(2) B3 T IR (change-focused testing): 7 F X % i BR T 45 D0 B2 R P05 s 538 P9 25, SR B A s St
FA P SRR — 2L

(3) I FRTH 44 52 A7 (widget location): J87 S G2 B8/ i 7 P, 00 I A2 x4l 2 F o (%) GUIT 2R 432
AT BRE KL, Sh J5 824 A8 BN Ve 4%
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(4) DR Bl N GO DA 7 i, R H AR A 3R T I AR A 5 .
R 8 BT XS AN [F) P AT 5522 1) G 4 27 AR L I kA A TR b 3Rl 1 11 VSR AR, FR RIS T
TRAFRS KR U AE S5 A R,

R 8 R BUESS 0 E A R TR — 58

Py 22 SCHk REFAY WMRRAT 55 BT FHEAR
MATE [37] 2018 Sy R PRI AR R
Groundhog [12] 2021 Zy PR Ja kIR
AccessiText [39] 2022 S FEHE 38 BIASTERF T
AXNav [118] 2024 Sy R PRI KB F A
CAT [83] 2021 BB A IRESHER A
ATUA [84] 2022 FEHT N 2R R F AT
Hawkeye [105] 2024 BB AW PR RRAL 5 2]
AppFlow [27] 2018 HAFsE L RG24
TOGGLE [15] 2021 HAFENL THE N
TOGGLE+ [46] 2021 HAEE AL THE N
AdaT [110] 2023 W5 B RN X 45 A A

T — MRAE 45 IR A R B R i 22, AT RSP R T B 2 9 4% IR IR JE 7R T 745 & 46
FIR T A, R Il 7 26 MTFE T B, £ 9 FAaE RIS T 2024 4E 9 /.

RO U SS (1 IR R T A

HHR ZEMR  REFEH VR ES R
Dynodroid [16] 2013 T BEAL https://github.com/dynodroid/dynodroid
A3E [20] 2013 FETRR https://github.com/tanzirul/a3e
Evodroid [66] 2014 HETH KRR https://github.com/sam2kb/evodroid
Sapienz [18] 2016 FT R R http://github.com/Rhapsod/sapienz
DroidMate [57] 2016 T BEAL https://github.com/konrad-jamrozik/droidmate
DetReduce [31] 2018 FT R R https://github.com/wtchoi/swifthand2
Augusto [41] 2018 BT http://github.com/danydunk/Augusto
GOALEXPLORER [71] 2019 e https://resess.github.io/PaperAppendices/GoalExplorer/
TestMig [24] 2019 BT https:/sites.google.com/site/testmigicse2019
CraftDroid [127] 2019 BT https://github.com/seal-hub/CraftDroid
ATM [23] 2019 BT https:/sites.google.com/view/apptestmigrator/
APE [22] 2019 e http://gutianxiao.com/ape
TimeMachine [65] 2020 HETH KRR https://github.com/Droid Test/TimeMachine2
FrUITeR [131] 2020 T https:/felicitia.github.io/FrUITeR/
Deep GUI [102] 2021 BT PRS2 https://github.com/Feri73/deep-gui
VET [95] 2021 FT R R https://github.com/VET-UI-Testing/main
Sapienz-div [63] 2021 FT R KRR https://github.com/thomas-vogel/sapienzdiv-ssbse19
TransDroid [126] 2022 BT https:/sites.google.com/view/icst22-transdroid
iFixDataLoss [50] 2022 FET R https://github.com/iFixDataLoss/iFixDataloss22
Fastbot2 [99] 2022 BT HLEE 2 https://github.com/bytedance/Fastbot_Android
Avgust [28] 2022 BT PRS2 https://zenodo.org/record/7036218#.ZFyXWHZBw7E
PSDroid [48] 2023 FETHER https://github.com/PSDroid2022
Badge [107] 2023 e https://github.com/ranpku/Badge
Columbus [19] 2023 FT R R https://github.com/ucsb-seclab/columbus
CydiOS [76] 2023 e https://github.com/SoftWare2022 Testing/CydiOS
QTypist [30] 2023 BT HLEES 2 https://github.com/franklinbill/QTypist
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