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Abstract: We proposed a method for automatically identifying components with missing readable text
in Android applications to improve the accessibility of these applications. Firstly, We used Ul
Automator to extract the graphical user interface of the application, prune irrelevant components and
complete component attributes to generate the corresponding view tree. Secondly, we designed three
heuristic rules to identify components with missing readable text in the view tree. Through evaluation
experiments on six popular applications, the proposed method successfully identified problematic
components with an average accuracy of 97%. Finally, a generated test report helped application
developers clearly locate and rectify the missing readable text by marking the problematic components
in both the source code and screenshots. The research achievement not only effectively improves the
user experience for visually impaired users, enabling them to interact with the applications more

smoothly, but also provides developers with a practical tool to promote the overall accessibility of
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Android applications. Through this approach, developers can better understand and address
accessibility issues, creating a more user-friendly digital environment for all users.

Keywords: accessibility; readable text; alternative text; problematic component recognition
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Fig. 1 Flow chart of proposed method
1.1 GUI FiiE
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i . View Tree;

1) let ecmp_list be a list of all components of the component tree

2) let id_set be a set

3) for each component in cmp_list do

4) if component does not have an id then

5) let idx=1

6) let id=String(component. class) + String (idx)
7 while id in id_set do

8) idx=idx + 1

9) id=String(component. class) + String (idx)
10) id_set. add(id)

1D component. id=id

12) return component tree.
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Table 1 Confusion matrix of binary classification
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Table 2 Evaluation results of classification experiment using rule 1

i H KR PEN B F &
Bilibili 0.13 1. 00 0.23
s 0.17 1.00 0.29
W 5 =& Ak 0.16 1. 00 0.27
A 0.10 1. 00 0.18
H B # 0.18 1.00 0. 30
AR 0.03 1. 00 0.05
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Table 3 Evaluation results of classification experiment using rule 1 and rule 2

N bR R F, {4
Bilibili 1.0 0. 86 0.92
e 1.0 1. 00 1.00
M % =35 R 1.0 0.93 0.96
HE 1.0 0.94 0.96
A I8 B 1.0 1. 00 1.00
R 0.6 0.50 0. 54
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Table 4 Evaluation results of classification experiment using three rules

i g PEN M F, {8
Bilibili 1. 00 0.86 0.92
HfE 1.00 1.00 1.00
M 5 =5 R 1.00 1.00 1.00
HEE 1. 00 1. 00 1. 00
A 1.00 1.00 1.00
TR 0.75 1.00 0. 85
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