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Abstract: Aiming at the problem of the navigational challenges for visually impaired users on diverse
webpages, we proposed a method for automatically identifying navigation bars to improve webpage
accessibility. Firstly, by designing heuristic rules, elements within the navigation bars were
autonomously extracted based on the ordered element arrangement within the navigation bar, as well
as rules such as hyperlinks and succinct textual content within sub-elements. Secondly, a decision tree
binary classification algorithm was used to categorize elements with pronounced feature disparities in
the navigation bars. Finally, the identified navigation bar elements were subject to the injection of
Landmark attributes. In experimental evaluations of 100 websites, the method successfully identified
92.6% of navigation bar elements, and the infusion of Landmark attributes significantly improves
website accessibility, thereby ameliorating the user experience for visually impaired individuals.
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Fig. 1 Flow chart of proposed method

1.1 HEEHRN

H T JC B ik IR P 4 AR B T P il T A7 A, DR I Bl A AT A A, SR AR M 19 URL %1 3%, M
Selenium J&7E Web I H i 47 A Sk A T B, Ar ALl B0 50 F P kAT — RAVEAE. [FRF, Mg
PR MAE AR AT 38 i Selenium $2HE Y WebDriver FEFEH, DISZHFA X M 5 2 b M FE. Horpr,
Selenium & —FFIRAELL , HI T A Zh Ak AT 0 46 30 a8 22 B, (i & N 51 BE B8 185 4001 = 45 Al 1k
25N AR T s WebDriver & — MR F4E DAL, HE LT — Dl FE P rpy#n . TG Web 35
wr AT A

A ST Bl AR SR GE FE T 4o =20 O, AL E Y Selenium FEIEH) 4H 6 WebDriver, fiff
JH Selenium #2&ft#y WebDriver #J 4 4k 3 % #5 55 1 , 40 ChromeDriver; ik, ffi ] WebDriver 0%
ENJT N find_element by xpath, find_element by _css_selector 58) #£ 3| H #r (div) 7Tt Z, i A
WebDriver M43 J7 2 (I get_attribute) $2 M H AR (div) TEHR Y URL {5 SRR M5 5, H s m
URL {5 B A Cdiv) J& A7 2R R A9 R 4544 (. esv) .

Wt bR T VA IR R PR ) T R AR A8 58 BT — 25 % T R @ Mk i 4 B LA KO % S U8 R A
ARHUE TTZ 0 JE L W AT LLAE BEAT AR TR J5 VR S DL 27 2 (0 806 A R AT I 25 B A TR A o



%3 ZELREE, . BT WALARIA (%R 50 S 08 H bR 8 1 09 bR iR 5 699

1.2 SMZ#ERIR 5 F R E

SRS Hb AR AR B R e Y SRS B 4, 38 R T A S Bk P B B A A A L T
PRI FH P S U b s 7 B A3 0 3 f R PR 255 7 T T DG B VR . 3 ok A A TR B LRI X 43 AN [
MG R . PR P R T 25 S e o R0k 15 BT 5 A S 0 H bR, DA S B PR 4 D TS A FR P 2 N
YO 2 SR — A T R S AR 1 S 18] P R S A X I 1 D AR

| e e e e
#®m
Seiicom : .

I"" B8 OEN e me ¥R AS S5 eEm MR £ WM B o8 B2 WM MW W8 10 @ I v (nav class="nav area’’ data-spm="top-nav’’)
Sz ¥ (div class=“box boxA first”)
v (ul)
(v (i Glass="first”)
A7 4% v[ (a data-clev="10220218" target="_blank” href="https://news.soh
u.com/?spm=smpc.home.top-nav.1.1621753705603u0AS4wY”
data-spm-data="1")

(strong ([l /strong)

(/a) 2 s
1) PR

L
e S 1) T 3 AT VS
u

L 2T YN
0T ATERGERESn
£ AMIGHRET  WTFIRA XD
B iam e

i ddf ¢ 4
i
.
S
BE 62

B2 WIS e
Fig. 2 Example of webpage navigation bar and related codes

AR X WDC(web data commons) H1 100 W ST IAFSE . K SMAAM N ITEAUT
HA PR A RHAE.

MU 1 GTRFMAERBRAMN) 4 N RRFHiLbs, b NE-4AESES. MEEM €N,
A S FER n WFIRRES. MMEEM €N, WRLLT &M

D |SG) [ >3, Fmn W FILREERT 314

2) MBI myom. € SGo) o W2 LLF 504

@ myFmy s RARTIER my Flom, K[

@ |m | =|m, |, FRTILE my Fom, KM

@ my £ SGO AL E/NT my , RoARMFAEHES b B9 AL B AT 5

3 MALEN meESG) . m W& E /L — B,

MW 2(XFHARBAMN) A N RRBHiLbs, Hb N E-4AESES. MEEM €N,
A SRR n T ILEES. WERN n€N RIEZWN m €S, W& LI &A%

D [m|<8, RBRFILE m WXL TFHNENET 8 AF;

2) TILE m BISCT N 90l 128 590 veg B A 5.

AR IR S AR, A SO 3 N B9 TT AR BT R O e R Y OT RN LB E AU A,
JF & N2 HTMLS (hyper text markup language 5) # HETE X AR ZS (nav) M ICHE 1 B 2% 0 K br
2 (div) X MU AT IR, PN (nav) AR 28 AR B U U AE B, AR O 1 B AT X R B A T
SCHYCivy TER P XA AR TR H IR R AR X S AR T R N AR AE ST R e . 7T A2 AR AR HA
5 Sk a XM FEEIIRE R E B IC & . W1l (Recyclerview) 42 i HY 51 00 L. R LA 3007 3 DL S iR
((EP <27 NP o S K 1 (o SN S 2 1 oS S S e D 3 N B TRV T VA o i (153 AN R (18

FRE T EHIE) A M R SHieE, Kb M E2—-PExsES. WEER meM, iRELUT
1

1) SRS MR B AR [ E

2) PR M BYALE F B A R R SR ZE L I A e 2 BT A AN 3

3) MR M AL T A

FRE 2(RSPHEEIE) A M R SHE, Kb M2 DA MEEH meM, WEUT



700 oMK A R (B 2R RO %62 %

FA s AR MO SE MO AF AR 3 R B /N B REAE T R B 0 T A B R
AR T R IR AT [ R, A T E Y %fl
DXIA), TG vk B 7R A7 6 T ML U0 A 9 326, DAL AR SC
SR FH DR AR 9 73 2R T7 96 08 S A A B AR AR R AT
IR, DR B X £ B S [ BE AT AN ] A pe S
T 77 A AN T A 1) S ST A L e — i ARFE T 3 4 A T
T ST 4 EL A BRI T B R R Y A
IR NP 3 Pk, o ARG I A B A R SR

MRS5S TP 380 AR B 09 5 52 1 0 5 4 B3 AmEEH
Mé&fﬁﬁﬁfﬁﬂﬁ%ﬁi* A9 I’EJ“’] . Fig.3 Architecture of decision tree

AR SCHE ST PSR (1 SEA L RN T

BB D MR DNNGFEARE T={(x1.3)(@s532) s+ (2,55, 13

HPR2) N T R P B e X T AR R A={A LA, A, )

YR 3) Bl — R AL HER AL AIEZ Y ST AT, BT AR R A WM —(E K
ME— DX [E], (] A B R FEAS 4053, 15 208 0 /N REAR R

LR EEAHEEARE R EE LT D EE, HIEMEEANGEARE kL8 .

AT LR 2P BREAT 50 R0 — > EE B AR AR 2 0 AT 3 28 T R A b kA, R, AR SR IR R
PGSR R E T AR

Entropy(D) = — 2 pilog: pis
1

Horb, Entropy(D) RREAEARSE D A E G700 s 95 B &, m RRFEARE D h A5 A 1
N p B D EER A, FIHEER.

i b, RSO A R AR TR MR AR .

. W) URL e H) HTML S0 5

By e AT R AE R

APRR D A IR 1 AR 2 %k R0 3 e A SR AT R AE 20 A 5

PR 2) MRAE MR ARRAE 1 FIRRE 2. SR A M 2 >0 O DR SRR B0 X AR R AT — 0 2

HUR 3) A5G AE B eR BON 00 BT 55 AT VEAN . e A AR TR,
1.3 SMmEmEEEAN

Ho bR I8 PR T T AR R A R SR A G SR k. AR AR, A AL SR, /D AR JE R Y S
AT e 2 S B0 R T TG 1 M P A S AR 1) ) R R S UL R . S HE AT AR R L, AT G
JE A I B T, DA BRI M. DT R AT e i B R R CAn B 1 A AR RS A
F2 A DGR L, O R s 00 80 7 5 1) O T O L R M 0 T AR VS I A AR e L IRE T Y
OB T B SN = D= VA =05 A D R N S e e S LN I RO LIS T

RIS PA (nav) bR HA role BIERITER . 4 AR B PETE AT R AR T -

1) M4 Wl PR AR IE) & nav R R ICR IR

2) X RTF I IC R IR IAT ik, EFRC A3 role=navigation BT ;

3) R T IR IR AT P AR TTRARM LAY role JE .
1.4 HRiIRFRFENE XN

S50 — R DU X o, AR R R PR A B AT - K N U A B SO A T, e AR R
ForP g AR TR FRAE s LK, XSRS B AR AR AR AT A0 25, A3 B ZE A TR S b AR B R A
B WIBA BT R T AR B P R T R S 3R AR R B R X A 0T R S I AR e

™ BT RS AR B AR A8 PN S T AR AR IR A B3 B Python 32 41t#9 WebDriver E5E . S fi FH Chrome
VG 28 HE AT M E . FFRI AR A browser X4, J@ it H 28 PEH A 47 1Y find_element_by_xpath( ) BR%K,



%3 W BRI, % ST WAL ARIA (9 9 505 LA Hbr Ji 2 B AR R 05 22 701

HASHOT L) B RS M0 Cheader) S8R 200K, IR AR JC R S aria HAW & 24 D) 75 2 {8 FH 3 £ 4% U7
B B esv R AR BUN TC R AR LL esv B AE0E. SR A B 00 8% 1A R AR U3 R FH DR SR RE — 40 2R B
%, %8 # T PyCharm version 2020. 2.4, %§ Ll numpy, scikit-learn #1 pandas = > & 52 i§. Class
DecisionTree f# 1A P 3 # #25 A, {0 5 8 8 1) 47 45 4k (_init _ Cself)) |, A5 ) 3] 25 (train (self, data,
labels) ) FIAE 71 ) F (predict (self, sample) ).

TEA AR 8 P ) HLAA 5 6 ANEOAR Bk T R 0T i 25 M ANE R S8, AR ST HTML, CSS(eascading
style sheet) Fl JavaScript % Aif 3 $5 A 52 B0 Hb A% Ja 1k 09 13 AL (5] s i Bl A B B R b i R, 40 WAT-
ARTA (web accessibility initiative-accessible rich internet applications) 8§ S Hidn J& PE a9 A 72, PA#f
{50 T L, 52 B

2 SLIGIGFE

2.1 HZETZHHEE

FE TN GO R T BT 408, WDC (web data commons) 38 13 X7 B 16 R [ 392 80408 i7F
FTHTIBORI AL 38, WO 4R 1 2k F A [) 4500 1 00 i 75 L. FHCHR B i) i 4R 2 200 45 . I DU B 4R (web tables
dataset) , ZEIREUWE T BN LS5 EHE RAHK, 0 HTML £ 4. CSV (comma separated
values) SCIFFT JSON #4556 45 M (LR 0 o 1 4% b UM Ak, = 5 R s B8l L et
Bs 45 BEHEUIE S (link data seO) WA T 0022 [B] A BE 4 G 2R o JE LT — > ROMEASE 10 4 422 (BT 3% L [
TWEA] T M2 3 B BEHE 0 | R 5L 5.

A SCN WDC $ At g 19 51 £ 4l 45 v SR EC T 100 AN sk T 3280, b 29 /> B2 7 S5 3 I
18 A AR AT P 3ty . 21 AN 0E AU Rl L 12 A7 R R 55 4508 0 3t DA K2 20 A ek 52 I K G4l o0 3.
73 23X 2L P ul URL 1Y [R] I, AR SOt 4R B 7 0 7 A 235 48 A6 B8 dis R A . 1 7 15 28 00 FH 90 D /5 A A2
TESE AR, IF AT A b k.
2.2 XBWAHE

HEHE 18 5 B 1) Bl 46 AR SCE SEPEAG RO T AR 2 Y uERR . EEITE IR .

1) FI R LA B0 2 H 100 A4S W3k B ST C & 5

2) SrpTiXBEIC R AE M HTML A% i) BAA R BUE S 0 ST R 5

3) FEUNTR 28 250 it i EOT R 4 U E

Aceurac _ CorrectSamples
Yrate TotalSamples

Hop Accuracy,,. /R &M B HERAPE, CorrectSamples F/R IEHRIRIFEARS, TotalSamples TR
SRR

WK, A SCHE— 2008 T TR A DR SR o S i A kot 32 A VR YA T 3 S A R
08, M EAEER . F R F, (H 3 W48 b5 X 45 R 317 PP Ak, K 8 28 (Precision) . # o] 3
(RecalDFl Fy {332 AX0F

TP
TP+ FP’

TP
TP+ FN’

Precision X Recall
Precision + Recall’

Horp TP R K IEREAR T R IEAEA R BER , FP 3R K R A F00 R IEFEA IO E 3, FN R4 IE A
AT Sy 7RE A HE AR — A o SRR IR G AE BE AT R Ak S an gk 1 Fron, Hobe E B Corue
positive, TP) F/RFEARYE M A 1E, HESZHEN W A IE; RHME (false positive, FP) 3 7n B A 4 1900
NIE, HESEE A7 B BATE (false negative, FN) /8 BEAS g W A 1, HECS2 S il B
BAME (true negative, TN)FRIRFEABL M A 71, HEIAFBLEI R IE.

Precision =

Recall =

F,-Score =2 X




702 oMK A R (B 2R RO %62 %

x1 ZHKRBEEKE
Table 1 Confusion matrix for binary classification
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