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[Abstract]

In this paper, we study improvement of web accessibility of Korean Internet shopping mall websites. First, we analyze the
criteria of Korean web accessibility, and then evaluate the web accessibility level of major Internet shopping mall websites in
Korea. Based on the evaluation of web accessibility level, we propose and implement an alternative text enhancement method
using Excel VBA to increase the rate of alternative text for improving web accessibility. Using the proposed method, even
non-specialists of web programming can check and modify the alternative text of the image included in web pages, which can

help improve the web accessibility compliance rate.
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Table 1. KADO-WAH4.4 evaluation result for Korean Internet
shopping mall websites (unit: %)

& & el

2 AtO|Eof CHEH KADO-WAH4.4 E7}

new

NO |shopping mall| 21eMatve | tiye Iaggjfgen:{iiﬁgg“m;n 'agﬁg?g gTaier
1 11e47} 95.7 | 70.4 | 100.0| 98.4 99.5 | 100.0
2 | dolHad 100.0 |100.0|100.0 | 100.0 | 100.0 | 100.0
3 GoEt 100.0 | 91.3 | 66.7 | 100.0 | 100.0 | 66.7
4 =M 69.5 | 22.6 | 50.0 | 99.1 50.0
5 olE{mi3 69.5 | 22.6 | 50.0 | 99.1 - 50.0
6 | 2M=&HE | 97.7 [100.0| 0.0 | 100.0 - 0.0
7 HE 96.7 | 50.0 | 100.0| 84.8 0.0 0.0
8 HR|AH 97.1 [100.0| 90.0 | 100.0 0.0 90.0
9 EHIHAE 97.8 [100.0 | 100.0 - 0.0 0.0
10 2u|eolzloke| 35.7 | 33.3 | 0.0 | 100.0 | 25.0 0.0
11| d=zopt 100.0 [100.0|100.0| 71.4 0.0 | 100.0
12 | Zdlo|dz| 11.5 | 33.3 |100.0| 94.4 25.0 | 100.0
13 M= 100.0 | 50.0 [ 100.0| 50.0 | 100.0 | 0.0
14 % 93.1 50.0 [ 100.0 | 100.0 | 100.0 | 100.0
15 El=2 93.7 [100.0|100.0| 100.0 | 100.0 | 50.0
16 A2 100.0 | 52.6 | 100.0 100.0 | 10.0
17| GO(XIT) 99.0 [100.0|100.0| 100.0 | 100.0 | 100.0
18| CJE2t 99.9 | 87.9 | 90.0 | 100.0 | 100.0 | 100.0
19 ol 52+ 79.2 | 50.0 [100.0| 100.0 | 42.3 0.0
20| <ofdlo| 55.3 | 70.0 | 0.0 96.9 0.0 0.0
21 olRE 2.3 25.0 | 0.0 | 100.0 0.0 0.0
22 IS 0.0 [100.0|100.0| 100.0 0.0 | 100.0
23| OJ|AEE 92.8 [100.0|100.0 | 100.0 0.0 0.0
24| AZEo|= 0.8 50.0 | 0.0 | 100.0 0.0 10.0
25| Cimche 30.6 |50.0| 0.0 | 100.0 | 100.0 | 0.0
26 Woot 60.0 | 50.0 | 0.0 | 100.0 - 100.0
27 o|2g 0.0 [100.0| 0.0 16.7 0.0 | 100.0
28| 2ol 53.0 | 50.0 | 0.0 | 100.0 0.0 0.0
29 | livingsocial | 100.0 | 33.3 | 0.0 77.8 | 100.0 | 100.0
30| GSSHOP 99.9 | 73.7 | 30.0 | 100.0 | 100.0 | 10.0
31| SSGHA 100.0 |100.0|100.0| 65.2 | 100.0 | 100.0
32| M= 97.5 | 90.9 | 100.0| 98.1 94.3 0.0
33 CJmall 99.7 | 98.4 [100.0| 99.7 | 100.0 | 0.0
34 2Hi2 99.1 80.0 | 80.0 | 100.0 | 81.8 | 20.0
35| @ChHmall 96.1 57.1 [100.0| 33.6 29.8 | 50.0
36 AKZ 94.6 [100.0|100.0| 100.0 | 100.0 | 0.0
37| EBoad 96.9 | 20.0 [100.0| 756.0 | 36.8 0.0
38 A2 97.5 | 96.7 [100.0 | 100.0 | 90.9 0.0
39 [Z2fzlob #4skM| 100.0 | 50.0 | 100.0 | 100.0 | 80.0 0.0
40 | o8O 97.6 [100.0| 0.0 | 100.0 | 50.0 | 60.0
41 | DMz | 594 | 185 | 0.0 89.7 78.0 0.0
42 AAdAE 100.0 [100.0|100.0 | 100.0 | 100.0 | 0.0
43| 27o|2 98.9 | 50.0 [100.0| 100.0 | 75.0 0.0
44 Small 100.0 | 50.0 | 100.0 | 100.0 | 100.0 | 0.0
45 o 78.3 [100.0|100.0| 86.7 0.0 | 100.0
46 NHoPH 42.7 [100.0|100.0 | 100.0 | 100.0 | 0.0
47 Kag 85.6 [100.0|100.0| 100.0 | 33.3 0.0
48| O|OlEZ 99.5 [100.0|100.0| 80.3 | 100.0 | 100.0
49| RHOIEZ | 100.0 | 60.0 | 33.3 | 100.0 | 50.0 | 100.0
50 |228|A 4ZZE| 100.0 | 55.6 [100.0| 7.5 8.5 80.0
51| H7lolE 100.0 |100.0|100.0 | 100.0 | 37.5 0.0
52| S#atkl 98.4 0.0 | 0.0 80.9 0.0 | 100.0
53| Sam'sClub | 95.5 [100.0| 0.0 | 100.0 0.0 | 100.0




Distribution of Altemative Text Offering Rate
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Fig. 1. Distribution of alternative text offering rate

IV. CHAl HIAE WSS &4 Wot

4-1 JiMuor
1% Ao A= KADO-WAH 4.4 9] F81= 314 37} Ba1A]
W 5 hAEE ATE IS 15 A PTS
Bo] A ATNHE PANSE AT ha Pl
et e = AlEskslv H552015)2] 03_? “P S
P 95 A GAE AT 7)Ee) Bk Aol M) YA
9E AT WHEH NS OCRE AHES1] ov]x
W IS Fsle] el vk A gk <)
SolAitk. s A7) 79 doizh T o]l Ko thaA
A e GRS ATIGA, F5 B 52U
A9 o)) B Qlolel st F7bslE Aol waps
o}, IEE o]\ x| ¢} A A A Q] o] Wo x| = HAEY) %3}
2 A9 AP AE Akl AlZF3l BA|7} WS 7sAd o)
glom), B ES v EFsha 9= olul|e] 45 4go] ¥}
g @AIE Bolar QIEH11]. W3C AFo] == validation |04 &
(https://V:ilidator.w?).org/) Algste] A B 2EE 235 o
ol el sk 7% AgshaL ik ek el 97}
A el Ao 148 SR 5 2 14
Wl S ] A
2192 AL 8310 el 1412 Ho} ¢k Yalel o 2
235 X2 T F W9 plug-ing S5 validation 7]'5& AF
Joul, AlESE 0.7 e delste] Armn 5
Uk, SR s Zee] 39 D g
Yok 715% ATHA B Jor, 5 olrAE el
oP7l fleliA= v nr] sPaE dof s ow A e] fAE 7
2 gRlsfoF 3l of eol SlTk.
oje ¥ AellM= W7t & R anIE TR Thils
7WAdskaL gol 3t thal GBS Al ee}7] f1ste] 444 VBAS
7[ko.2 HTML == W ofv] 4|k thAl A ES HE = sto]

= |—=

o
rir
o
A
)
o oo
ok
&
4z
fl
=
mY)
ro
An
o
ox
ME,
2
o)
N
N
or
QL
ki
S

4-2 ANl yBAE AIR3I CHF]| HIAES SFAF HIOF 15
o= HIML FE=5 AR F3535le] giAgAE

2 A3 & A eks) A 'lAEE A 3-6l] 98k vkelke Aot
SRS, ARk ek RS A8 71 B ol
a3

F1

o o g
f

- Microsoft A1 2 730 =] L Q.

- IEEESA X Fe

- A BERA] Aes 913 PR Sl 8 (win64bit €]
74~ C:\Program Files (x86)\Google\Chrome\Application
\chrome.exe, win32bit2] 73-$- C:\Program Files\Google
\Chrome\Application\chrome.exe)

- 7-#3H7 : windows7/Microsoft soft 2010/chrome
58.0.3029.11

ARE ¥t A HIMLEA S =22t A =ES

et el A e 2 AL e

HTML code |
extraction

y

Img address
extraction

JJ =

o

NO |
Existence of Alt b 8 Add Alt=""

value ?

"

YES
v

| Alt value ‘

extraction
o~ =

et 2 MO

Suitability offAlt ———=  Change Alt value
value ? |

[
YES
v

Save HTML code

a8 2. @ =Mz
Fig. 2. Full flowchart

Fo2o] 17) 8 HIML #415 ¢jo] o4z 2o] W] VBA
FEZ R thee] oM S,
OHTML 5= A2 B2] 7] AE19] c4llel] Abo] EF4
Fe 27 ) 7 A28 Q) oY Fag o
25 ek Aol A Afe] £ 9 shlel] A H] A2 1)E A

http://www.dcs.or.kr



CIxE

mlm

09;5
rsi Pﬂ
g

ek s w1l heht B}ato] A E29] b2
H-E] html P24 0.2 =] 71%— !
@ HTML =1 img 3= uq altzk o] 5- :;19_1

FEo) A img BTG AS FE)] altgre] G-

15}

o

ol ===

= : HTML
sholgiey.

= -

RkoF alt F-=o] whA] Q= 7ﬂ T alt=" 5 F7IRI al=
e 271 & img A28} al=jol] & A §AEE

$
F3to] A= 39] FLAYE FUSE FHOE BAi, o]
A% 213 5] A oA BaES A o] )
o B A EEs} 3] 9l 35 St

o 2 Aol E oA E I F 5 9)
© Ao

==

= EHj-"E-ﬂ/\E =

A7} ZHEA) e
714k, AESE 551 29k

NE HiES SHNUE A FHE GAES alevol
Fhgnh RRe) 2 0178 9o AAE S 91

VBAFEE UERITE

3@ HTML JJr°1 A7) g El oA A=V 13 E HTML
QgL W Bl 5 WngS o) mwgo] HIMLS 2
o]yl E‘} % UTF-884] .2 ¢l HIML 3} 2 A 33h
o) 2% 33 50 I 18 HTML 3+ Aol thgh <=4
%9} VBA Z=E LERITH

Copy final HTML code

!

Open notepad

1)

Paste the HTML code

A

Save notepad as a new file

!

Apply UTF-8 encoding

L

Save as an HTML file

a8 3. HTML o XESP| =M
Fig. 3. Flowchart for saving HTML files

@ 2718t % A8 A E2 We] JE P W8-S aAg §
AbE HTML FLE=2 2|3k} 0] A E3d]| Ql#F o]u]x] 7)

A B A A E W8-S AR o] F A =S 487
ot 50 19 195 Z7]35te] gk VBA =5 LR
T 472 3 Zeage] A9 S vk, 27
ShH, HTML & 27], olw|#| njfu7] B alt gk 54, 5=
Aol BA4S Bk a7 49] 27|30 URL Y8 2
HTML 3 =2 2.7], o|m#] m2]r7], HTIML A4&3}7], &
7138t MEL R Ao k. 19 5eA= HIML 3Hd &9

http://dx.doi.org/10.9728/dcs.2018.19.3.537

542

=&X|(J. DCS) Vol. 19, No. 3, pp. 537-546, Mar. 2018

L7] A owA] BjZ1E BRlate] ofm| x| vlE] ] B A
23 9 Algk S90S Bk al= BT §l A5 al= 8 A
AR Algk 574 158 219 F HIMLU 8l % 0

Jge.

(L L EESE N EE

UL

HIML DHE g2 e 7 ojofx ajz|s3|

HIML HE 87| b3

haecs
171 HE R4 - theatt
)

Wl
o 2208 ME B sheatt

a8 4. 27|58
Fig. 4. Initial Screen

e WM S S HTRLAS) WTHE  OFTRE] IE S G MW T R ) S SN | Gl AT A S AT SUE B S0

38 5. HTML =327 3¢
Fig. 5. HTML import screen

ahg =4

&g 0lojx

ahgt =8

YT S0 SN LSS AU R E

=

271 g2 gaEer 20p20H

i7) & @+ pesT 2B

AT AjRE UL
T 2HH

O O DH ] b iy

ag 6. o[o[x] oj2| 27] & Altgt +F 34
Fig. 6. Preview Image and modification screen of Alt value



CHE 01§28 %3 X

+ & UrC ~ P

FH - g S (7]
I OlBMD

Ty FAD BETR T

~ B0 a7 YR YE: UTF-8

a3 7. MEE
Fig. 7. Screen for saving

4—3 x-lg’i'll.

19 YA AE F580] W 203 10320
TollA FEg 228 A g3lo] aE A3
FHEY T oAg s
2531 9l FIO1A] wls tdoR Bl AESE(-FAA
win7, §E.2}9-4] : chrome)= T-53te] AYAE 7]
A g2 Aes An) gAEsE ATgo] AL
22.9.%A A& F 77.6%= st ANHaT} ol
2 SRIEATk e A3E 3 200 YERIATE

l m
o MN
=
o
o,
Y
Y
_?g
L
ol
' i
o
i
2
>
=

¥ 2. OHEAE S T20W M M3 dH|n
Table 2. Comparison before and after application of
alternative text improvement program

before after
Shopping # of # of
Mall # of |alternate|compliance| # of |alternate |compliance
images| text rate images| text rate
errors errors
== 79 79 0.0% 79 0 100.0%
|2 157 157 0.0% 157 3 98.1%
AZEO|= 94 91 3.2% 94 25 73.4%

olfE 552 539 2.4% 551 346 37.2%
Xdfoldz| | 363 321 11.6% | 364 39 89.3%
CMC 309 214 30.7% | 309 209 32.4%
ZusolEoke| 114 73 36.0% | 114 11 90.4%

NHBEL 351 198 43.6% | 351 0 100.0%
Aol 149 78 47.7% 149 63 57.7%
e EZAZ 200 93 53.5% | 200 5 97.5%
oo 237 184 22.9% 237 70 77.6%
OA Bl o] 7P ke Aol EFe] shiel 912

o) A% thA) B1E A5 vja R 449 Aat % 7974e) o]
HH| 5 4770 oHAZE SuE THAAL Gl Ao 2lE]of
alt= £ J) D 83t dA~ES A3} U A 32719 o]
HAE oJH)7} Q= oW A & al= gk A-g3to] EHE &
ISt A8 At Al 7F A3 A 9 AE A5 0%
A 100%= = Lo, o) x|l 2de} thAl e~ E7} 25

Ho A9l SHeME PP FEol okl Jlow
19l
4-4 Mg 57}

A AT YAl E | SRA A RE 784, T
o]y, Rk, R B el 5 B RE Aol a4

>

& 5 A e celsielol ek s Ae i

0

% A7 thSsH SR T A F A A
ol QPIAES B 2471 B, o8 25 /1Sl
S} Fhg Ul AR ES e S glom, dAElaE A
A7} e e Sick S g A 5

o A <12o] obd 7§ 3= o ele] AHg 9 R 3= o]
= 4o D A 5o A £ b e
Folsh7] olele AL Ak olel 2 ATeIA At A
VBA ZE IR AHGE A9 Il tEt mE Aash @
on, mEo] gk olsl7h gl WA S E WAle]Eo] A
F o] o) chAl ol ik 5o] Fsiek. o]t 2ol
2 AT e FE5E AR Q1Po] ohl AEAHEE
9 A2 BBE AF Bk 7P A0 g, A
Frfel =] A=Y Fol 7satslo] FolelE R Auk AL
$Ash |5 SO o) B2 5 QA B Aoz Y|t
v 55 Qe 2] 35 AZE 1AFS Fushl e

F7HAR1 B 7| 4= Sl
v.& E

R =l ) E U 288 rlolEe] 22 %
e 918 ATE S WA S Y] ES B
215191 01, KADO-WAH4.4S3- o]-&-ato] =] =8 S1E Yl &
& Srfo| Eo] 1A A] HIE /dggol_gq OIE| Y & ¢
A} BV} 71K = AR 2A] HoF BAlE E 55l B8
G} the-o 2 o] 3k Z SlE Yl & E Srlo|Eo] A

ol gt B7HE AR sho] 93 Ask 8918 A
o, 9 A S A1) A3 OIS S el
st uhH o 7 Al VBAE o] 23 A 'l A E 3RAF U S A
okataL 3l 3i Tt A eksk Wy oﬂ/\ﬂ#
A1) A BEET} AFEA B A alt=F 718 5, o]
2
7

—.~
32

AR A H7t A

ol

oL

n|=el el A Ak il g 7} Qe ¥ 9li=x] kol B 5=
g s RS S el w}a} oAEAES 25
A Q1 ek opujel vl 1 gk oA
T 2=

= [e]
SES ST 5 U B ol AT B el

4@

2401 7%0}04 ﬁﬂ%é
O theFslar @2 Ql=lo] ¢ AA] ol 7]odst 4= A
g Aoz 7|gsic)

http://www.dcs.or.kr



ClX|" 28 = 5+5|=&X|(J. DCS) Vol. 19, No. 3, pp. 537-546, Mar. 2018

Private Sub CommandButton1_Click()
Dim chromePath As String

link_name = Sheets("Sheet1").Range("c4") 'URL TA-¢l24 Al
chromePath = """C:WProgram

FilesWGoogleWChromeWApplication ¥Wchrome.exe

'AEEERA QY|
Shell (chromePath & link_name)
Application.Wait (Now + TimeValue("0:00:10"))
Application.SendKeys ""“u", True 'view—source A3
Application.Wait (Now + TimeValue("0:00:10"))
Application.SendKeys ""a", True 'htm| ZIxl| AEH
Application.Wait (Now + TimeValue("0:00:02"))
Application.SendKeys ""¢", True 'html 2= SA}
Application.Wait (Now + TimeValue("0:00:02"))
Application.SendKeys "%{f4}", True 'html| & &7|
Sheets("sheet2").Activate
Sheets("sheet2").Range("b2").Select 'htmIZ= 20142 M AMEH
Application.Wait (Now + TimeValue("0:00:01"))
Application.SendKeys "%es", True 'html 2= 20127
Application.Wait (Now + TimeValue("0:00:01"))
Application.SendKeys "{ENTER}", True

End Sub

=IF(E2="""" IF(LEFT(E2,1)="/","<img
src="""&IF(RIGHT(Sheet11$C$4,1)="/",Sheet11$C$4,Sheet1!1$C$4&"
/")&REPLACE(E2,1,1,"")&"""

height=""60""><table>" IF(LEFT(E2,3)="../","<img
src="""&IF(RIGHT(Sheet1!$C$4,1)="/",Sheet11$C$4,Sheet11$C$4&"
/")&REPLACE(E2,1,3,"")&""" height=""60""><table>","<img

Sro="""&E28"" height=""60""><table>")))

38 13. img 0l2|27| 8 B} Ut g
Fig. 13. Tag add function for img preview

J2 8. HTML 2ME ¢iof 94z 20f 27| VBA ZE=
Fig. 8. Excel VBA code for reading and pasting HTML
document

=IF(ISERROR(FIND("<img",D2)),"",IF(ISERROR(MID(D2,FIND("src="
" D2,1)+5,FIND("""",D2,FIND("src=""",02,1)+5)~FIND("src=""",D2,
1)-5)),"" ,MID(D2,FIND("src=""",D2,1)+5,FIND("""",D2,FIND("src=""
",D2,1)+5)-FIND("src=""",D2,1)-5)))

a8 9. HTML 2ZE4Y img F& =& &%

Fig. 9. Img address extraction function in HTML code

=IF(ISERROR(FIND("alt=",D2)),"","ok")

Private Sub CommandButton2_Click()
Dim datas As Range
Sheets("Sheet2").Select
ActiveSheet.Range("$A$1:$M$20001"). AutoFilter
Criteria1:="<>" 'htmlIZ= % o|0|X| ZE]
Worksheets("Sheet2").Range("a1:j20001").Copy
Worksheets("Sheet3").Range("f1") '0|o|X| Ef1 SA}
Sheets("Sheet3").Activate '0|0|X| E}1 FLHZEZ 20{E7|
Sheets("Sheet3").Range("k2:k20001").Copy
Sheets("Sheet3").Range("D1:020000")
Application.Wait (Now + TimeValue("0:00:5"))
Sheets("Sheet3").Range("D1:D20000").Select
Application.Wait (Now + TimeValue("0:00:03"))
Sheets("Sheet3").Range("D1:D20000").Copy
Sheets("Sheet3").Activate
Application.Wait (Now + TimeValue("0:00:02"))
Application.SendKeys ("%eb"), True
Application.Wait (Now + TimeValue("0:00:02"))
Application.SendKeys ("~"), True
Application.Wait (Now + TimeValue("0:00:02"))
Application.SendKeys ("{ESC}"), True
Application.SendKeys ("%eb"), True
Application.SendKeys "%es", True
Application.SendKeys "{DOWN}", True
Application.SendKeys ("'~"), True
Application.SendKeys ("~"), True
End Sub

Field:=5,

T8 10. Alt g ZA ofF =l M3 B
Fig. 10. Check function for existence of Alt value

=IF(AND(NOT(E2=""),G2="") ,REPLACE(D2,FIND("""",D2,FIND("src
=”””,D2,1 )+5)+1 ,O,$U$1 )y\ll\)

T8 11, Alt @t DIEXA alt="" &4 FI} &=
Fig. 11. Add function of attribute of alt = ™ in case that
Alt value does not exist

=IF(ISERROR(MID(I2,FIND("alt=""",12,1)+5,FIND("""",12,FIND("alt=
""12,1)+5)-FIND("alt=""",12,1)-5)),"",(MID(I12,FIND("alt=""",12,1)+
5,FIND("""",12,FIND("alt=""",12,1)+5)-FIND("alt=""",12,1)-5)))
a8 12. Alt &t & &

Fig. 12. Alt value extraction function
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a8 14. img D|2|27] A% VBAZE
Fig. 14. VBA code for img preview

=IF(ISERROR(VLOOKUP(A2, Sheet3!$F$2:$0$20001,10,0)),"",VLO
OKUP(A2,Sheet3!1$F$2:$P$20001,11,0))

38 15. Alt 7f B ofF =l 2=

Fig. 15. Check function for Alt value change

=IF(K2="",J2,K2)

a8 16. =5 Alt g &l g

Fig. 16. Check function for final Alt value



=IF(ISERROR(REPLACE(I2,FIND("alt=""",12,1)+5,FIND("""",12,FIND
("alt=""",12,1)+5)-FIND("alt=""",12,1)-5,L.2)),12,REPLACE(I2,FIND("
alt="",12,1)+5,FIND("""", 12, FIND("alt=""",12,1)+5)-FIND("alt=""",12
,1)-5,L2))

33 17. 3= At gt HTML B8 &=

Fig. 17. HTML apply function of modified Alt value

Private Sub CommandButton3_Click()
Dim x
x = Shell("C:WWindowsWSystem32¥notepad.exe",
vbNormalFocus) 'H| 224 7|
AppActivate x
Sheets("Sheet2").Activate
ActiveSheet.Range("$A$1:$m$20001") . AutoFilter Field:=5
‘'olo|x| e§ 1 =E] SHA|
Sheets("sheet2").Range('m2:m20001").Copy 'Z|Z htm| AEH
Application.SendKeys "*V", True 'htm| SA}
Application.SendKeys "%FAE", True 'H| 2% Cl20|222 XMZH
57|
Application.Wait (Now + TimeValue("0:00:01"))
Application.SendKeys "%E~U", True '?12Y UTF-8 2 HZASH |
End Sub

a8 18. HTML m XNZEs| VBAZE=
Fig. 18. VBA code for saving HTML Files

Private Sub CommandButton4_Click()
Sheets("Sheet2").Activate
ActiveSheet.Range("$A$1:$M$20001") . AutoFilter Field:=5

‘'olo|x| e§ 1 =& SHA|
Sheets("sheet2").Range("b1:c20001").Clear 'htm| Ef 1 AHK|
Sheets("Sheet3").Activate
Sheets("sheet3").Range("d2:p20001").Clear 'alt
Sheets("sheet3").Range("al1").Select
Application.SendKeys (""g"), True '0l0IX| ZHA| Atx|
Application.SendKeys ("%s"), True
Application.SendKeys ("b~"), True
Application.SendKeys ("{del}"), True

End Sub

2 SEU AR

I8 19 =73t 3=
Fig. 19. Initialization code
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