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GUI-based Detection of Usage-state Changes
in Mobile Apps
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Abstract

Under the conflicting objectives of maximum user satisfaction and fast launching, there exist great needs for
automated mobile app testing. In automated app testing, detection of usage-state changes is one of the most important
issues for minimizing human intervention and testing of various usage scenarios. Because conventional approaches
utilizing pre—collected training examples can not handle the rapid evolution of apps, we propose a novel method
detecting changes in usage-state through graph-entropy. In the proposed method, widgets in a screen shot are
recognized through DNNs and ‘onverted graphs. We compared the performance of the proposed method with a SIFT
(Scale-Invariant Feature Transform) based method on 20 real-world apps. In most cases, our method achieved
superior results, but we found some situations where further improvements are required.
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. GUIEEoll 7|g+eh ALZAEl H SHEHX|
1. ARG 2H) W3et ALE HolH
436 G ¢ P 436 G ¢ P va
& classic H X My 4shared . ]
ALLASHARED MUSIC IMAGES VIDEOS B 05 - Miguel Lézaro Violin Cover.mp3
&7 NIB
07 - Track 7.mp3

Phepurta - Bunda classical guitar mp3
27MB

classic - 02 you to me are everything.mp3
5607_Kaise Kahen Hum.mp3
38MB

Phepurta - Bunda classical guitar.mp3
5617_Yeh Dard Bhara Afsana.mp3
3.3MB

Levia the Dark EIf. np3
3.1 MB

10 account Dowload

04 Piano sonata n°16 in C Major.mp3
8.3MB

05 - Miguel Lazaro Violin Cover.mp3
2.8MB

i 16 - Miguel Lazaro.mp3

Fig. 1. An example of two images in the different states.
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YFILES ~ ALLASHARED MUSIC IMAGES VIDEOS BQEEVFILES ALLA4SHARED MUSIC IMAGES VIDEOS B

Inteam - Nur Kasih.mp3

Sudirman - Balik Kampung.mp3 y
"1 3.4MB n 4.5MB
n Inteam - Nur Kasih.mp3 n classic - 02 you to me are everything.mp3
4.5MB 3.4 MB
classic - 02 you to me are everything.mp3 n 05. Farid Farjad - Robabeh Jaan.mp3
n 3.4MB 6.2MB
05. Farid Farjad - Robabeh Jaan.mp3 07 - Track 7.mp3
a 6.2MB n 6.6MB
| 07-Track7.mp3 7| Pirotéenico (Paisag..som do corao).mp3
°°) somB 25MB
o Pirotécnico (Paisag...som do corao).mp3 n Best of Guzheng Pa..320kbps48khz.mp3
) 25mB °J 120me
n Best of Guzheng Pa..320kbps48khz.mp3 n 03 - kashmir (led zepellin).mp3

12.0 MB 4.7 MB

ii 5 Iiili"ii iili il ili I 03_kashmir (led zeie\lin .mis

Fig. 2. An example of two images in the same state.
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Table 1. Number of images and transition points.

E 1L A ofofX| = & HE
App name images transition points
4shared 232 20
Airbnb 223 17
Alba 93 8
Albamon 177 10
Amazon Shopping 202
Baemin 136
Carrot Market 114
Cbs Sports App 253 11
Cgv 155 16
Coupang 134
Ebay 150
Emart Mall 159
ESPN 98
Facebook 226 18
FLO 177 13
Google Translate 190 7
Hwahae 197 15
Home and Shopping 178 19
Kakao Bus 280 29
Korail 213 23
2. AEZY 7|k ALE A W3 ZA
574 qo] FolA2 ul AHEH FAE A3 2
el Alkd W v]EHoz (1) Faster
R-CNN[13]& &8&3 Ul 914 <14, (2) <12+ Ul
A4 Abole] BAE BE] U B AL 1
Z2 W8 Q) a2z dERT AL () dEE
J] Zpol & &8 AHE AJE) W3t 2] Ao
TAEHE L F 1.
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Algorithm 1. Change Detection

Input: GUI images of a mobile app
1:  UI widget detection using Faster R-CNN.
For a GUI image X,

Transform X, into graph G,

Compute dissimilarity d; using graph

entropy

d; = abs (HG(X];H) *HG(XIZ )

if
min(d,.;) +max(d, ;)
d, > 5

set (G;,G,,,) as a transition point
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(1)Button

What's on your mind? g Videos on Watch

(2) Edit Text (8) Click Item
L—_' g:ly::rgproiecﬁon plan by SquareTrade ﬁ
Home
(3) Check Box (9) Home

Seoul (O] E
(4) Radio (10) Hamburger Menu
[ov ool El
(5) Swipe (11) More
Jprime E
(6) Switch (12) Search
Qty: 1 Vv =
(7) Spinner (13) Back
Fig. 3. Categories of Ul widgets.
O3 Ul fI3 FHE 2|
VI A Y 2
Table 2. Detection performance.
E 2 A8 AE ZX ds
App name Precision(Graph) | Precision(SIFT)
4shared 0.894736842 0.41025641
Airbnb 0.272727273 0.75
Alba 0.5 0.1875
Albamon 0.315789474 0.333333333
Amazon Shopping 0.714285714 0.5
Baemin 0.157894737 0.071428571
Carrot market 0.090909091 0.444444444
Cbs Sports App 0.172413793 0.06779661
Cgv 0.647058824 0.611111111
Coupang 0.5 0.222222222
Ebay 0.333333333 0.3
Emart mall 0.285714286 0.7
ESPN 0.7 0217391304
Facebook 0.777777778 0.5
FLO 0.666666667 0.571428571
Google Translate 0.217391304 0.128205128
Hawhae 0.28 0.229166667
Home and Shopping 0.55 0.533333333
Kakao bus 0.5625 0.285714286
Korail 0.571428571 0.288883889
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