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Visual Impairment Description for MPEG-21 Digital Item Adaptation
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Abstract

In this paper, we propose visual impairment descriptions for MPEG-21 digital item adaptation. The proposed visual impairment
descriptions include low vision impairment and color vision deficiency. It is symptom-based description so that the description is
systematic enough to sufficiently describe user's any kind of visual impairment characteristics and easy enough to describe for any
user with visual impairment. In this paper, we performed some experiments with the proposed description in MPEG-21 digital
item adaptation. The experiments showed that the proposed description is effective to adapt visual resources in digital item for
users with visual impairment and to give enhanced visual accessibility to them.
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Fig. 1. Digital Item Adaptation structure
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ok AR A1ZE A E AR e AedE AR
of Azt Ao EAHE FE3) M4, DIA diRo] AL
A A HHgH 43HBE gAdolold e Ag
AEE Flof o}, B =RME g AL o) E
“(visual impairment)! AANE Ao}  (low vision
impairment) ¢ 447} 7ol (color vision deficiency)Oﬂ o) 3
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A7t 5 e BAo] wAlE Rel tia A Sl Al
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Table 1. Conditions and symptoms of fow vision impairment
e fol(condition) Z% (symptom)
1 Macular Degeneration - Decrease of central vision - Distortion
| s g | bt er
3 Diabetic Retinopathy g‘lasctﬁiﬁn o v oreaton noed fo light
4 Albinism . Ir.regular rapid eye m_o_vgment -E);tremg far or near sightedness
- Light and glare sensitivity - Distortion
s | omema g e s ot
6 Nystagmus - Variable visual acuity + Distortion
L R, RO
8 | Histoplasmosis Maculopathy :\[')v:cvr);:szt?)[ftf:ntral vision Erg%tf ssetr:g?t?vity
9 Hemianopia - Loss of half of the field of vision - Increased need of light
10 Cataract - Haziness
11 Corneal Pathology - Extreme light sensitivity - Haziness
12 Aniridia - Light sesitivity
13 Choroideremia - Loss of the central vision - Night blindness
14 Coloboma - Significant vision loss - Light sensitivity
15 Cortical Visual Impairment - Vision field loss
16 Diplopta - Double vision
17 Fuch’s Dystrophy - Blurriness
18 Ischemic Optic Neuropathy - Loss of Vision
19 Keratoconus - Blurriness/Distortion - Increased sensitivily to glare and light
20 Macular hole - Loss of central vision - Distortion of central vision
21 Myasthenia gravis - Drooping eyelids - Double vision
22 Optic Atrophy - Loss of vision
23 Papillitis - Loss of vision
24 Posterior Uveitis - Blurriness/Distorition - Black spots in visual field
25 Retinoschisis - Loss of vision parts
26 Retinal detachment - Loss of vision
Azt Aol g o= F2 dglo] "l HAY Azt o Z 3% (partial loss of peripheral vision field), ¥+ %3 (loss
2329 9 717 oy ABES s FEHOE Uel  of half vision field, hemianopia) 7} %1t}
g4E ¢ 7 Ak a9 2& ASE T FQo AN A7 Ao T3
E =RoqE AN Az Bo) 23F shed) b 9 ABHOAR 29S¢ 28I 29 204, (a)E 9
Ha SAEENT bAY G ks T F 1WAE Yeh, (b)e AHE 4 255 AEd]
ZTE ANY A Fol B AES AT 4R At g Aotk (o)& dHk: A FF AgdoA, (d+e
AbA AAE Az o]} FTFEE AWE A FF(loss o W3 URE 7t F3F AlEHA, (e)e Hel i
of fine defail), ¥1= A ZF(loss of contrast), Holl T 27t S5 AgdolA, (He Fd AAY 2E 44
th g ‘?JZ:LE Z7F % (light sensitivity), ol st 8+ B ABgolA, (g)= FoF AAY RE AN =5 AE
Z7} Z3%(need of light), F4 ’\]ﬁH L - olA, (h)& ¥ % AlEgolds HoFEt
(partlal oss of center vision field), % AlA9) F2 A4 XY Azt Ao o] g E2 g s o]t AAE F3
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Fig. 2. Simulation of low vision symptoms: (a) original image, (b) simulation of 'lack of fine detail’, (c) simulation of 'loss of contrast, (d)
simulation of light sensitivity', (e) simulation of need of light, (f) simulation of ‘center vision loss',(g) simulation of 'peripheral vision loss’, (h)

simulation of right-sided ‘hemianopia’ (half-side vision loss)

g faspy] g, 5 AANY FIE ARE ARE-
Aol AXNG A7 Ao} B4 Med £ JUEE gt oY
g 5= ba Aol ol Az AAY Az olatArt
of et ¢t FFol o] AAAL Az 7lgel o)
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(severe) Z¥ds] BT ZH il txgolojd 43

Hglo] TS Fiv} Wik opel, ARSARY A Azt
ol 39 H=E 53 4 (numerical degree) &2 33}
A BEFOEHN, tAgoteld AT A5E Y F
AEE ok ¢4 FAL o] ZHL 00944 10714

10942 FAEE, AHAE] AAE Az ol S0 o
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25 & =ToA AN AAE A7 Ao B Med
MPEG-21 71¥t XML (eXtensible Markup Language) Aol2
&g otk 28 2014, AAF Al Aol B4 A&}
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ANY ANz g FFES S FERE YT F ¢
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G5A 9 ¢ MPEG-2l tAgetold-Suds AE AlZ Fof Mgzt A% A7
<complexType name="LowVisionImpairmentType">
<complexContent>
<extension base="dia:DIABaseType">
<segquence>
<element name="LossOfFineDetail”
type="dia:VisualImpairmentDegreeType” minOccurs="0"/>
<element name="LackOfContrast"”
type="dia:VisualImpairmentDegreeType" minOccurs="0"/>
<element name="LightSensitivity"
type="dia:VisualImpairmentDegreeType" minOccurs="0"/>
<element name="NeedOfLight"
type="dia:VisualImpairmentDegreeType" minOccurs="0"/>
<element name="CenterVisionLoss"
type="dia:VisualImpairmentDegreeType" minOccurs="0"/>
<element name="PeripheralVisionLoss"
type="dia:VisualImpairmentDegreeType" minOccurs="0"/>
<element name="Hemianopia” minOccurs="0">
<complexType>
<attribute name="side">
<simpleType>
<restriction base="NMTOKEN">
<enumeration value="left"/>
<enumeration value="right"/>
</restriction>
</gimpleType>
</attribute>
</complexType>
</element>
</sequence>
</extension>
</complexContent>
</complexType>
<complexType name="VisualImpairmentDegreeType">
<complexContent>
<extension base="dia:DIABaseType">
<choice>
<element name="NumericDegree" type="mpeg7:zeroToOneType"/>
<element name="Textualbegree"> :
<simpleType>
<restriction base="NMTOKEN">
<enumeration value="Severe"/>
<enumeration value="Medium"/>
<enumeration value="Mild"/>
</restriction>
</simpleType>
</element>
</choice>
</extension>
</complexContent>
</complexType
T3 3 XMLZ EE HAR Hoj 3T SA MER
Fig. 3. Description of low vision symptoms by XML
o9y Frksta Utk §3], Aol JH AgY 75E HAAA Azt FHE AEY + e WHol EAA &
Yok A9 A7 NS A AEAE AZE AR 7] R, Az BhAE AT tAPelold Aeuse
orpt 15l BE AgHol 9 ERE WIE B AL A7t Fevide) Taxe) gE A% HIAL
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Fig. 4. Spectral response sensitivity function of cones

=g E344Q ol B & guk
7

17+ eh(reting) W MM E(rod) & o83k

S FEs, AFHAE(cone) & o183t AT Tk A
e QAT AT A A= AFAEe] ToE 7
Ao o3 B FTFCEN dojdty HFHA A
< o Yol 74Al 9] A2 e FEY Y F4ee
Al 71 AFAEE 7RI 7 9FRAEE 250 AR

ol shd we fizkee] wa) Llong- wavelength) sz
R(red) 934X, M(middle- wave ength) 2 Glgreen) €
ZM %, S(short-wavelength) <2 B(blue) ?_"/H]EE 1}
99 39 45 Bale) QAL A4 UEE B
e golth whdo] WE Al dFAlEe] YiZET tE
7] ol Aoge] Aol 7hgt Zlolt,
olof utate], Mzt Fof= me Ujo Al 7tA] HFAE
7hEE ol & 7iAE SIAY 39 7igel BAA A
Eatod A Q1A FHol At AoE wdtt) & A
°J-r*ﬂ£t7} obe] EAFA ¥ F 7HA AFAHET 7HA
T e ASES A9 (dichromacy) ol2tr 3 A 7R
°J-r*ﬂE7} BF EARAT & dFAEY 75l 44
o)z %3t 73—?—‘: A ¥(anomalous trichromacy) ¢} 3
o 283, de =EAT 93T} ol £t
A 24 e YFA TS 7HR7] Y&, A4S A
o] F& A3 AAFA K= A7 (achromatopsia) o] &
AGH, o] AgE BE o] Zu xE 02T Ho|
F RE AlFo] w4 v
AW ZAslA e gFAHEY £7d wet A 7HH
THE Yo L 93427 gle A4 (protanopia), M
HEANE} e H49(deuteranopia) 2187 S FFRAE
7t QU B4 (tritanopia) o) F*, HAyst wm L H]%

3 A Q1R BE& Hojgd ol L 4FAEY M 9%
AEZL S AFA X e N2 2H 7] dielth o
Ut o] FE A AW E A JEAPolgy gk

AoFe HIYGAQ AFAMEY F 01] upel GA] A 7b
2 FHFZ U Agg dovie T8 49U A /A
AFAE 7hed dhte] dFAEY AHEY UgEst A
AHQ YAEG =5 TE HS502 o)FHe dNent
Lotz @*—qgk(protanoma )8 ¢ L 9FAE7F M
S ‘%}f?}_o_i olzy 7, MoK deuteranomaly)?l 7
M Y9FAEN L 93AE W3O R o5y, Aok
(tritanomaly) & 7%, S YA E7F M AFA ¥ ko g2
olFHETh AFMRTY ol HLIt 45, Y| B 7
%i*ﬂ?—-% NAE WEgFel AAZ g AAE 1Y

T4 5Yol ¢ Zadth uebd, AW ge] gk A
7449} Awrt i heksith

Azh Aol o) Firek AP AR B F5E
o AM K protanomaly) > A3} 549 8 FYo] I
280, AAAQET AAZ 1 ofFA A A4
(protanopia) & A3} =Ao o F&Ho| IA 743 A
ARG ANE B FA JAS =4 %K deuteranomaly)
& Az mAo] 2w FEo] tha Zhadhd Hle] dis
o= Al FYsich =419 (deuteranopia) & A F =
Aol seo] A 7ty Brld i dA= Al
3 5t A Ktritanomaly)> A3 A9 IR F
of thd zhAshy, B7le s AAlE A Fdsich A
Al (tritanopia) = A3} o] L9 o] A 7ashd,
B7lo tigk QA @’%"4 sttt FF A4 (incom-
plete achromatopsia) S L 9FAEd M 9454 %71 2% H
AR o)y, Ate ’”S S AY A8 Aol ¢d
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o (Deﬁciency‘Typez BAE 23 (Textal Degree) | TXIX 3 (Numerical Degree)
Protanomaly Red-Deficiency Wil 0.1~09
Protanopia Red-Deficiency Severe 10
Deuteranomaly Green-Deficiency Mild 0.1~09
Deuteranopia Green-Deficiency Severe 1.0
Tritanomaly Blue-Deficency Mild 0.1~09
Tritanopy Blue-Deficency Severe 1.0
Incomplete Achromatopsia CompleteColorBlindeness Mild 01~09
~_Complete Achromatopsia CompleteColorBlindeness | ~ Severe 1.0
A (complete achromatopsia) & BE QFAEZL vIAAE & AFHEY WA Z4F ol B FFo me}
oI, Aol A 5ol gl Aot A4zt o) EF @ AL 4@ Nlwy g R
o9} ko] Mz} Ao EAL HAY Fof EAo Hlg e A Aok ¢S HAE XHS ANl Xe
NEH yEd Tl bestth Jeu ANAY AfelE &z, Aok 444 JEES $A4 ZAS o&ste] A

A%

=

o

*34

A

m[m

“

ol A

FE

AZE RO A SRl Mzt

ha e =1

2

F5A 9 1 MPEG-21 A eoto|q 4

ool oatd gxlnlel A

Table 2. Maoolng between medical terms to color vision deficiency description

L3

oI5 my

=

&.‘7* J‘;OH M& —‘ll_L(Co|orV|S|onDef|c1ency)

9% Az o) HERe HE AT

2t mo| B7

A2t & (Deficiency Degree)

AA FHol @ Akl X
zhzt A A RS 7HX
87 Aoe] 451a BHS ol8H A
of Eixﬂil

M AEAE 9% 4

Aot s ARAE

F4g 4 ol gtk ol

gl 2
WAl A fas 20 Eﬁw

82 anE %s}oq Q7py

g olfrE, Bk

oA

A Aedth g2E F4A9N ‘mide M FE, severe'©

A7e EAGTY &

gz =

o\,

2= AISHE A7 goh Ag F2sh 4
72 b BHE A% 9AH WA
R B

R Rol,

o)A =577} "Red-deficiency’

Uz}xg ATt GAER ‘mild2 FAEY, FAFL

20094 L1074 E88 F ik
a8 58 & =AM ALY A7 g 54 Med
MPEG-21 7|4t XML o2 83 ot} 47 Hof &

<enumeration value="CompleteColorBlindness"/>

<complexType name="ColorVisionDeficiencyType">
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="DeficiencyType">
<simpleType>
<restriction base="NMTOKEN">
<enumeration value="Red-Deficiency"/>
<enumeration value="Green-Deficiency"/>
<enumeration value="Blue-Deficiency"/>
</restriction>
</simpleType>
</element>
<element name="DeficiencyDegree”
type="dia;VisualImpairmentDegreeType" />
</sequence>
</extension>
</complexContent>
</complexTyp

O 5 XMLE E3ieH M2t Ao E4 Maﬂ
Fig. 5. Description of color vision deficiency by XML
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<complexType name="VisualImpairmentType">
<complexContent>
<extension base="dia:DIABaseType">
<sequence>
<element name="Blindness" minOccurs="0">
<complexType>
<attribute name="eyeSide">
<simpleType>
<restriction base="NMTOKEN">
<enumeration value="both"/>
<enumeration value="left"/>
<enumeration value="right"/>
</restriction>
</simpleType>
</attribute>
</complexType>
</element>
<element name="LowVisionSymptoms"
type="dia:LowVisionImpairmentType" minOccurs="0"/>
<element name="ColorVisionDeficiency"
type="dia:ColorVisionDeficiencyType" minOccurs="0"/>
</sequence>
<attribute name="rightSight" type="float" use="optional"/>
<attribute name="leftSight" type="float" use="optional"/>
</extension>
</complexContent>
</complexTyp

T8 6. XMLE EAS Al Hof B MEA
Fig. 6. Description of visual impairment by XML
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Table 3. Adaptation method for fow vision impairments
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Fig. 7. Adaptation of image with symptom of (ack of contrast: (a) original image, (b) simuiation of (a), (¢} adapted image, (d) simulation of (¢)
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Fig. 8. Adaptation of image with symptom of loss of peripheral vision: (&) original image, (b) simutation of (a), (¢) adapted image, (d)
simulation of (¢)
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Fig. 9. Adaptation of image with severe color vision deficiency (dichromat): (a) original image, (b) simulation of (a), (c) adapted image. (d)

simulation of (¢)
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Fig. 10. Adaptation of image with mild color vision deficiency (anomalous trichroma:): (a) original image, (b) simulation of (a), (¢) adapted

image, (d) simulation of (c)
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