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Abstract

As internet usage becomes more popular over the
world, e-learning system in the past ten years has been
accepted globally. However, the different formats of
teaching materials among e-learning systems result in
difficulty of the sharing the resources and increasing
the cost of creating teaching materials. Although the
SCORM, IMS, LOM, etc. proposed by international
organizations can overcome the issues of
interoperability, reusing, and sharing, most existing
e-learning systems can not satisfy the personalized
instruction, and course and exercise sequencing. Thus,
the features of local culture, personalized teaching
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strategy, and automatic course and exercise

sequencing are still required. Therefore, in this project,
Implementation, Application, and Evaluation of an
Intelligent Multimedia Content Management System
(IAEIMCMS), we try to develop an intelligent
multimedia content management system by employing
and extending the SCORM/TMML standard. The
entire project consists of three subtasks. The
executable results are described as follows:
Subproject 1-Design and Implementation of an
Intelligent Multimedia Content Management
System: developed six knowledge modules, i.e.,
Knowledge Representation, Knowledge Resource,
Knowledge  Organizer, Knowledge Capturer,
Knowledge Packer, and Knowledge Miner, to provide
learners with personalized learning contents according
to learners’ capabilities and learning results.
Subproject 2-Implementation and Management of
an Intelligent Personalized Test Bank: extended the
standards of teaching materials, test items, learning
portfolio in order to support the intelligent learning
diagnosis  system. Subproject 3-Design and
Implementation of a Universal Access Mechanism
to Multimedia Learning Content: developed three
schemes, i.e., content adaptation, content transmission,
and content presentation, to continuously deliver the
suitable contents adapted dynamically to learners
according to the bandwidth, user preference, device
capability, and status of network connection. In
addition, during the progress of project, we have
published 21 journal papers including 4 SSCI and 8
SCI papers, and 41 international conference papers
and 52 Chinese ones.

Keywords: E-Learning ~ SCORM - Learning Content
Management ~ Learning Diagnosis, Content
Adaptation.
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3.1.1 Knowledge Representation (KR)
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Object Oriented Course Modeling (OOCM):
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The Scheme of OOCM:
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Level-wise Content Management Scheme (LCMS):
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TP-CMC & Hf5i A2 4 B 12 #5570 & 5 2 FE B
¥ - FPER-2 % M AP A2 (Grade Association
Rule Process): 4 & 3 i # 3¢ > (1)Grade Fuzzification:
FI* B0 32 R Rl E R e R S
4 54 7% » (2)Anomaly Diagnosis: i * ¥ i % P iR

B 748 & 47 (Item Analysis for Norm—Referencing) S
P A RANTIER 2 ENR PG e
32 74 > (3)Fuzzy Data Mining: & * Look Ahead
Fuzzy Mining Association Rule algorithm(LFMAIg)
RiEFRBEFTHPLE M RAFEL o

% TP-CMC ® » I #* 4o | dif -1 A H &
RSB EEEYMAROM G G4k P 5
lli.ziﬂ%\s Z A, B, C DEE%S5BME 14732

g F”pfﬁgﬁ%x%.__ 0Bl o 7
t“’%ﬁﬂ M2 & 0 & TP-CMC % = PR -5

i# ﬁ_ﬁ‘@ﬂ' (Concept Construction Process): #-
12::}7;5\ i &L“r‘"“ HE 5 N R Nl Ry

BLEASAT o E S 1 BT R Bl B
(L-L, L-H, H H H- L),F,wu,u Y e 15 B Gk (7 B
Gk oA R ORA SR E E 0 KT Feeo
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Historical Testing Test Item-Concept
ecords Database apping Databas:
Mined Association Rules Concept Map

pLLE e,
L-H Rule Type

F-L Rule Type
H-H Rule Type

Anomaly
Diagnosis

Fuzzy
Data Mining
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¥
Grade Concept Map
P
Fuzzification Constructor

Phase 1: < 0 Phase 2:
Grade Association Rule Mining Process Dicussion Concept Map Constructing Process
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E;Jwational Experts
¥ 12: & rw@] A g}%ﬁﬁﬁﬁ: (TP-CMC)
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e =2 jj\?(gﬂf ]F&?Iﬁ ﬁ\“”( rﬁ%"g_zj;z‘ by PR (Y P

/: ..vufl ﬁﬂg Sﬂi %—5Imﬂ:#§1

B 13:

L Bl Tﬁ-iﬁ’ﬁ—”/ S m% ®

FPH2: TR VR 22
£ ¥ 72 (Implementation and Management of
an Intelligent Personalized Test Bank) |
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Concept fo BRI ATE 7L L
Datatype : d & 3 p #7% =
- Cid : String  // Concept_id identifier
- Cname : String // Concept name identifier
Value space :
- Cid : ASCII set
+ Cname : Unicode set
Format : < Concept >
<Value id =" Cid " > Cname ;</Value>
<Value id =" Cid," > Cnhame ,</Value>

<Value id =" Cid ,"> Cname ,</Value>
</Concept >

LA M

rf’fu RFehtp 3 MO > @ HEPA P
ZREM G TEEAEMN AR o Y
EONE Y 4 ET—L%«’F‘?K SN l“i KE“Q o
FAEY g 252 08Y
Concept_relevance & # ks 7 v’L’ré G s
VLA fe it o Ao & 32 97T o
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Concept_relevance BEMARZEY LS EE

Datatype : d & B3 p 7=

« Fid @ String //Farther concept_id
identifier

+ Cid : String // Child_concept_id
identifier

Value space :

« Fid @ ASCII set
+ Cid : ASCII set
Format : < Concept_relevance >
<Parent> Fidy; » Fidy,.... </Parent>
<Child> Cid11 ’ Cidu ...</Child>

<Parent> Fidy; > Fidy,.... </Parent>
<Child> Cidy; > Cidy; ...</Child>
</Concept_relevance >
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( Templateprocessing) s FEEE RN 7 (Itembody) ~ 2
# F 4% &k /& (Responseprocessing) ~ % #c 7
(Variabledeclaration) °
®  GRMFHARFEAFENGEY SR K
gy ’%‘“)’T‘u—’“ﬂ‘ E A BARHL SENAR TR
2 12 Discrimination_level 8t % e griR g &9 & -
BelEAR® A AP BENRAAD > BRREL 4

Fo AR WL —RAT I R AR 4

Revised_Bloom_Taxonomy I ke siRiE e fr e
Fent AT AT 4 Lﬁfé%lrz\ 7 e
A TREAEE AR LB G T A R A

B EAEI R
Datatype : d — B3 p 7=
- Dsvalue : Float (4) //Discrimination _value
identifier
Value space :
« Dsvalue : (0~1) a float number greater
than or equal to 0 less than 1
Format : <Discrimination_level>
Dsvalue
</Discrimination_level>

Discrimination_level

® GRAEEEE R R Hdp R ERY
B FIELR - F 34 2 U Difficulty level#&# % &

SR dEEE S R R RPN HT A R FE
TSN ST 0 TN RS A A S R
A # (Basic) ~ ¢ & (Middle) ~ :£F# (Advanced) ~ F]Et
(Difficult) » B RAt4c2 5o

% 5. éi”kﬁi WA —RATEL R R RRRP A
Difficulty level| #5 it 24834 &
Data type
- Dfvalue : State(basic,middle, advanced,difficult)
Value space :
- Dfvalue
o Basic ! FAEcERE R R & LUVAADY
o Middle : FEESEEL R ER LY EVo
o Advanced @ EALELE B B B L ViEFET o
oDifficult @ & F4TEE s B £ % 2 7FE
Format : <Difficulty level>
Dfvalue
</Difficulty level >
& AENMMLZAAZFVRIELWLFRY

WA e bR S ALY e 5 B YA o
4RSI HE BV L L o5
% 2 7 Item Concept &4 ko458 ¥ {24 &3340
2 WAfpMARRE > dod 6 2 AL o

Revised 5 RO E e f g7 A EEE T
_Bloom_ | Datatype: d @ B3 p o=
Taxonomy | . CPD _id : State(1.1..) //Cognitive Process Dimension_j
identifier
- KD_id
identifier
Value space :
- CPD_id :
o 1.1 1 A
0 2.1 R
°23: \i{;"'—"‘r':"
025
°2.7:
°©32:
042
°o5.1:
°6.1:
°6.3:
+KD_id :
o Aa‘:
oAb :
°Ba:
> Bb:

: State(Aa...) // Knowledge Dimension_id

B(3EB) 1.2
(7 7)) 0220
(1 43) 24"
oo 2) - 2.6
F*ﬁf‘—" B(7f2) < 3.0
FEwa(sr )4l
B RS ) 0 43
o b GEE) 0 521 e RGRE)
f; ARl ) 0 62 P E E(fld)
BT (blid)

I GE )
b k(0 ﬁ*

1 & g (0 %)

g i)

")

FEu] A (/n\ )

B A8 49)

§ mfr"—k
,fz‘r Flm & e 7 F dhivid
A B fesg W] dhde s
Ju T2 ol B edgls
o Be @ /450 /.f‘:g—-fﬁf’rxirr?a‘l
o Ca: P E PR friw § ok
o Cb @ 4 28 s S F o
o Ce: 38 % R cnifoas
o Da: ‘;\qx J‘r"ﬂu
°Db:
o Dc:
Format :

AT jz-rr- e
IEEAE e
<Revised_Bloom_Taxonomy>
< Cognitive_Process_Dimension >
CPD id
</ Cognitive_Process_Dimension >
< Knowledge Dimension >
KD id
</ Knowledge_Dimension >
</Revised Bloom Taxonomy>

® itx{iE-jgTadhffl@gudfEs
ARFET Ty At gtk 23 Ve 3 B
2 — 2 b oeni 4 4k o 2 Competence_ Indicators
T ke it 4 iRl 0 B AR ArA 8.

¥

F OA AR W L G AHZ FY RRD TR 4 F 8pdnat PR E- F o iR A
Item_Concept | 45 4T & 7 i 4 & u F’*#p MAER & & Competence_ fo EFALATE 7 oohie 4 ik
Data type d & BEIEP e Indicators Datatype :d — B3 p #fe
- Cvalue : Floate (4)// Concept_value identifier +Cmid: String  // Competence_ Indicators_id
- Cid : String  // Concept_id identifier identifier
Value space : Value space :

- Cvalue : (0~1) a float number greater than or
equal to 0 less than 1
+ Cid : ASCII set
Format : <Item_Concept >
<Value identifier=" Cid ;"> Cvalue ;</Value>
<Value identifier=" Cid ,"> Cvalue ,</Value>
<Value identifier=" Cid ;"> Cvalue ;</Value>

<Value identifier=" Cid ,"> Cvalue ,</Value>
</ Item_Concept >

° iﬁ#ﬂ%{r?ln\ﬁf 2R AR K
TAM AR - BEREY P ESEAFET TG
(B.S.Bloom) © &= 5 F'% 1 + 730

Grd T A EE o kP F o

+ Cmid : ASCII set
Format : < Competence_ Indicators >
Cmid; » ....Cmid,
</ Competence Indicators >
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piai ’I%—-’? *3+4 1 Concept_cognitive_degree 1%
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% 98 Y FAru VARR L F Y R UALR R
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° ;g#g%ﬁ AR 2 B YRRt R

Con(.:e%pt ECRLS A S LN 2N d # % S R ”f‘—‘% ¥ p4 %‘]‘BA%;{ lﬁfg’ffﬁ*%
~cognitive_ | Datatype : o 3 i % 7 o ~T§ﬂ*z¢ﬂnuvﬂ1~m$§¢+%'ﬂ*%ja$a B 4
degree + Cdegree : Float (4) » // Concept_ degree identifier b 0 an x 1 Revised Bl
.Cid:  Sting  //Concept id identifier NN T evised_Bloom
Value space : _Taxonomy degree 4t ke 39 "L % &4
- Cdegree : (0~1) a float number greater than or f}( A ép’/* *F'.\;{L 17 ﬁ*fg_}i %—,Z\ 13 -
- Cid : Ascnegllal?rl 00 less than | # 13:fF 422 @ -bloom F 7 & 872 F ¥ R RARAR L
Format : <Concept_cognitive degree > gfggiﬁd— E‘j %T & % ?:}’V f"\/: I? E‘? ¥ j% RILfRALR
<Value identifier=" Cd ;"> Cdegree — atatype . @ = &I .5
</Value> ' 9 Taxonomy + Ldegree : Interger  // Learn_ degree identifier
<Value identifier=" Cid ;"> Cdegree ,</Value> | |4°87° - CPD_id State(1.1.....) /"
Cognitive Process Dimension _id identifier
<Value identifier=" Cid ,"> Cdegree ,</Value> +KD_id: State(Aa....) //Knowledge Dimension_id
</Concept_cognitive_degree> identifier
Value space :
Y BV BRIE: oA CE Y BT deif e
. 4 WE B ?m;%;‘ 4 ¢ %i—rﬁ‘r s A FF»" 8 5 LE i * Ldegree : (0%~100%) a integer number greater
" £ LRI 78 » than or equal to 0 %
i Fﬁ?%i o 11 To-be-Enhanced_learning paths *%‘f\ % less than 100%
A KR Y RS B R 10 %%mﬁkﬁﬁﬁ?“ﬁljﬁi)
1 Ty A BRE TS &
10,5 W& i 2 g oo 2 Format :
%‘ % }ﬁ—ﬁi& ] 1{ :F_ A ]L(§ lj_%ﬁ}:é = < Revised Bloom Taxonomy degree >
To-be- Fo A FOF Y < CognilivefProcesngimeHsion identitilel:"CPDfid 1"
Enhanced_|Data type : d = TI? F P AT Ldegree
learning_ | . Fid : String // Farther concept_id identifier </ Cognitive_Process_Dimension >
paths - Cid : String // Child_concept_id identifier <Knowledge_D$:;rS;g" ="KD_id 1">
Valuzspace : </ Knowledge Dimension >
- Fid : ASCII set
« Cid : ASCII set <Cognitive_Process_Dimednsion identifier="CPD_id n ">
: -be- i Ldegree
Format : < To-be ]_5nhance_:d71earmng _paths > </ Cognitive_Process Dimension >
<Parent> Fidy; > Fid...</ Parent> <Knowledge Dimension ="KD id n ">
<Child> Cidy; » Cidy, </Child> Ldegree
</ Knowledge Dimension >
<Parent> Fidy; * Fidy...</ Parent> </ Revised Bloom Taxonomy degree >
<Child> Cidy; » Cidp,..</Child>
</ To-be- Enhanced 1earning_paths> ([ ] g4 E- 'F it A *F‘ T2 8 Y i v 5%
® MEEFYVEEdpP ATLE L RKR KD 2 Competence_ Indicators_degree ¥4t k iz4-5 4
Fyggd @y ﬂﬂ*&vﬁﬂwwﬁiﬁ$ﬁ RIS TS HA A dg R SRR R 0 BRI E 140
B o T R4 F ¥ F B B o

Key_learning_paths 7245 425 ¥ BL/T > 40k 11 ©

211 By paeu ¥ RR- M s ¥ REAR A
Key_learning_paths | 4 it Bf 45 ¥ B

Data type
- Cid : String // Concept_id identifier
Value space
+ Cid : ASCII set

Format :

<Key_learning_paths >
C|d1 ’ Cldz .........
</Key_learning_paths>

¥ Ry el R B GENR 3
éﬁﬁﬁbxﬁmﬁiwﬁ’éiiﬁﬂ
’W’*mf‘f»'fﬁ“#\ﬁﬁ AR Y BT S Mgy
B ‘“)‘/‘”’ ¥ 4p $ & E 5% - 1 Diagnosis_result 1
f:!‘% 33 ]:Sl r"‘”/‘ Vyﬁ- A, H i:ﬂj]t%.vliré\. 12 °

N E

£ 12:8 % FrAzu W - Y Mmeremiag &
Diagnosis | # it ¥ ¥7.5%%
_ result Data type :
« Drvalue : String // Diagnosis_ result _value
identifier
Data value :
+ Drvalue : Unicode set
Format : <Diagnosis_result>
Drvalue
</Diagnosis_result>

FlApmu R —4 &- F o hERRE

Competence_ fifd #£- A4 dpiR ﬁ*ﬁ-&
Indicators_degree | Datatype: d & 3 p 4
« Ldegree : Float (4) // Leamﬁdegree
identifier

+ Cmid : String
Indicators_id identifier
Value space :
« Ldegree : (0~1)
/EE<=] BEARG 4 fRAERARE
+ Cmid : ASCII set
Format :
< Competence_ Indicators_degree >
<Value identifier=" Cmid ; ">Ldegree
1</Value>
<Value identifier=" Cmid - ">Ldegree
»</Value>

// Competence

<Value identifier=" Cmid » ">Ldegree
n</Value>
</ Competence Indicators_degree >

3.24 13 & SCORM i # 453 cdp £ 3] pl sk & St
24

i 5“7 4 41 g TMML (SCORM/QTI) % ¥ 4%
®5 %4 Windows 2003 (T £ 1535 ¢ » kst e CH 3
BE-212Ruz28y e 2 w1l
TELD (TMML-Extension for Learning Diagnosis)- %

7



.&ﬁiﬁfﬁﬁlérﬁl 14 #75% o & uehrb i &
Hu e B (2) 2
gV RART A -

t(DHEx %k
AL AL (3)

<~

TNINL M
o

T uumﬂ-an/
e g S
anile A AW A

e
User sl

W 14:TELD J ¥ % 4 @)
® 2w B 58 TELD 473 A 35
TR g W ARE S € - TMML &
g A gt VAR 2 o35 TELD A7 %

Tl\l l\ll. b ﬂ
",J :

s
4
RT

AMnEl s AR 2Z L ER 5 4oB] 1S 7T o
[ mnem s ittt Erpierns NT-TET]
S T T e Sei =
e [ =] Eaee - e
T E L D THML-Extension for Learning Diagnosis
o LA E i
fame—— g T | [F 1
[T irrrr— o [FTET rm i
p— s i
=i
W 15 iyt e W AR~ 2
° B2 RN RS B R

E*:’ » %3 TELD £ $hiE2 o Gl4oRTH it 4 #FHF%‘L
EE LY R MA HIET R BT~ FY A iﬁ
PR IEHEARS R e R AR 16 AToR e

-u.\ - -M, - uwlnw

-n-l'

aimis
>

=l @IuE am = a -

FF 22 #rﬂ TMML £ % # 473848 4 % %
¥t ( TMML-Extension for Learnlng Diagnosis -
TELD) = #& & * o i lehifiif it it 2 5k
ﬁ’Tnt;ﬁxf).fébTMMLﬁfld‘fﬂ—g ? }ﬁﬁi"
fe i > TELD 4% &% B340 1 & chrd 5y 0 F3 %R
ﬁfﬁiLﬁﬁﬁwg’ngﬁﬁﬁﬁﬁﬁ%m

o FIH 0 ER B SERAEE LR o Rl
DE R E e § e X hfles o

IR 3 TREEVRE LAY 54
WEY P F 3PPl 7% (Design and

Implementation of a Universal Access
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(Contexture-onented Content Adapiation Broker.
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(1) 7 P~iv 4 (Accessibility): £ * ¥ & & $50 45
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(Audio)=n % &-*f—’i‘*";:* ,T}u;i PER &L ISR U R
PR &R EREEERKLE KR
H —%2 i m‘_‘mlh /E, °
4) BfeAPFEr i g HEFRHAEFS XK
HREE o AN PA S LY R H(NB)
PDA » & 7% 7 3% (Phone) °
R RS PN AT CUSET
TR DT K AT

E)

Context-profile o {Situation, Accessibility,

Network, Device}

Situation = {office | meeting | driving}

Accessibility = {normal | blind | weak-sighted | deaf |
weak-hearing}

Network = {wired | wireless}

Device = {NB | PDA | phone}

t+_“CID%W{**mDA};@ﬁﬁofg]lgg\,ﬁ

- B TR TS F&’7ﬂT@W€ﬂ{m&ﬂ:

x:ﬁiiﬁu’e’““‘ » FPDALR R LY BTN B
Beo H gt %«Rkﬂ‘ﬁll&ﬁ*"

Context-profiIeRA o {Situation= “office”,
1C

Accessibility = “weak-sighted”, Network=
“wireless”, Device= “PDA”}
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Obj ectOID(Modality, Fidelity) N ContextCID(feature)
=> ObjectOlD(Modality, Fidelity)

YeBl20 0 N iR R F B f’g% i _FT IR LN
“N”~ “D” % i W] § 1% /% (Situation) ~ 7 B~ it 4
(Accessibility) ~ # gt (Network) ~ % % (Device) e
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CERE TR BRI EAN
(Modality) » bl4e > 2B § HF > T B34
e e (Audio) B (Video) Fi 7% 7 i
AT o R (Situation)E B P > AP AL -
oA ep B AR s AR hikdg 0 4o B
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S2 Ob]ectOID (video, original) N S1tuat10nCID(meet1ng)

— Object _ (video, mute)
OID

N Pt R R T
(Accessibility) » #T45 i h A& * & & L gl sk
B o GldcAR e s BER B FIr G AEZERE
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Al7 ObjectOlD(text, original) N AccessibilityCID(blind)
— Obj ectOID(audio, original).
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Al2: ObjectOlD(image, original) N
Accesmblhtycm(blmd) — Objectom(lmage, blank)
%= o gk n(Network) £ 5 ¢F 3 4 2 5.
Fentse s TR L 0 REARR S § LB 0
4rFast Ethernet ~ FDDI ~ wireless LAN# GPRS % % >
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N2: ObjectOlD(Video, original) N

Network (wireless) — Object  (video, low)
CID OID
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{a) Situation

51 ObjectOID(video,
52 ObjectOID(video,
83 ObjectO1D(video,
54 ObjectOID(audio,
85 ObjectOID(audio,
56 ObjectO1D(audio,
57 ObjectOID(image,
88 ObjectOID(image,
829 ObjectO1D(image,

original)MSituationCID{office) — ObjectOID{video, original)
inal)MSitationCID(meeting) — ObjectOID(video, mute)
al)NSituationCID{driving) — ObjectOID{(audio, hi
wal)NSitnationCID(oflice) — ObjectOID{audio, or
inal)SituationCID(meeting) — ObjectOID(audio, mute)
mal)ﬂ%lma 1onCID{drving) — ObjectOID(audio, |
mal) 1 SitnationCID{ofTice) — ObjectOID{image, original)
nal) 1 SituationCID{meeting) — ObjectOID(image, original)
nal) SituationCID( driving) —ObjectOID(image, blank)
510 ObjectOTD(text, original) M SimationCID(office). — ObjectOID(text, original)

511 ObjectOTD{text, original) M SimationCTD{meeting) — ObjectOTD(text, or
512 ObjectOTDtext, original)MSimationCID(driving) — ObjectOTD{andio, high)
(b)  Accessibility
Al ObjectOID{video,
AZ ObjectOID{video,
A3 ObjectOID{video,
A4 ObjectOID(video,
A5 ObjectOID(video,
A6 ObjectOIDaudio,
AT ObjectOID{audio,

raginal) Accessibility CID(nommal) — ObjectOID(video, original)
ginal) Accessibility CID(blind) — ObjectOID{audio, original)

ginal) Accessibility CID(weak-sight) — ObjectOID({video, original)
ginal)( AccessibilityCID(deaf) — ObjectOID(video, mute)

ginal)( AccessibilityCID(weak-hear) — ObjectOID(video, original)
ginal) Accessibility CID(normal) — ObjectOID{aidio, original)
ginal) Accessibility CID(blind) — ObjectOID(audio, original)

AZ ObjectOID{audio, original)(Accessibility CID{weak-sight) — ObjectOID(audio, original)
A9 Object OID{audio, sundl)ﬂAnckmblillyC‘D(dcai) — ObjectOID{audio, mute)

A10 ObjectOID(audio, original) N AccessibilityCID(weak-hear) — ObjectOID(audio, high)

All ObjectOID{umaze, onginal)AccessibilityCID{(normal) — ObjectOID(mage, original)
Al2 ObjectOID{image, inal) M AccessibilityCID(blind) — ObjectOID{image, blank)

Al3 ObjectOID{image, inal) N AccessibilityCID(weak-gight) — ObjectOID(image, original)
Al4 ObjectOID(image, al) M AccessibilityCID(deal) — ObjectOID(image, original)

AlS ObjectOID(image, inal) N AccessibilityCID(weak-hear) — ObjectOID{image, original)
Al6 ObjectOID({text, orig ibility C1D{normal) — ObjectOID(text, o
Al7 ObjectOID(text, original)MAccessibility CTD{blind) — ObjectOID{audio, original)
Al8 ObjectOID(text, orlmnal)l"l;\cre slh ityCID(weak-sight) — ObjectOID(text, high)
ALY ObjectOID{text, CID(deal) — Object OID{text, original)

A20 OblcttOID(ic\L oris_unal)[ TAccessibility CID(weak-hear) — Object OID{Lext, original)
(c) Network

N1 ObjectOID(video,
N2 ObjectOTD{video,
N3 ObjectOID(audio,

0
0
o
0

ori
orig

inal)INetwork(wired) — ObjectOID(video, original)
N Network(wireless) — ObjectOTD(video, low)
original)1Network{wired) — ObjectOID(audio, original)
N4 Object OID{audio, original)Network{wireless) — ObjectOID(audio. original)
N5 ObjectOID(mage, original)(Network{wired) — ObjectOID{image, original)
N6 ObjectOID{(image, original) INetwork{wireless) — ObjectOID{image, low)
N7 ObjectOID(text, original) (NN etwork( d) — ObjectOID{text, original)

N8 ObjectOID(text, original) N etwork{wireless) — ObjectOID(text, original)

{d) Device

D1 ObjectOID{video, original) 1 DeviceCID{NB) — ObjectOID(video, NB)

D2 ObjectOID({video, original) 1 DeviceCID(PDIA) — ObjectOID(video, PDA)
D3 ObjectOID(video, original) 1 DeviceCID{Phone) — ObjectOID{video, blank)
D4 Object OID{audio, original) 1 DeviceCID{NB) — ObjectOID{(audio, NB)

D5 Object OID{audio, original) 1 DeviceCID{PDA) — ObjectOID(audio, PDA)
D6 Object O audio, origmal) 1 DeviceCID{Phone) — ObjectOID{audio, Phone)
D7 ObjectOMimage, original)DeviceCID(NB) — ObjectOID{image, NB)

D& ObjectOID{image, original) 1DeviceCID(PDA) — ObjectOID(image, PDA)
D2 ObjectOID{image, original) DeviceCID(Phone) — ObjectOID(image, Phone)
D10 ObjectOTD(text. original) 1 DeviceCTD(NB) — Object OTD(text, NB)

211 ObjectOID(text, original) DeviceCID{PDA) — Object OID(text, PDA)
D12 ObjectOIDLext, orgnal) 1DeviceCIDPhone) — ObjectOTD{Lext, Phone)
{e) Exception

El ObjectOID(video, original) (1 SituationCID(meeting) N Accessibility(blind)

E2 ObjectOID(text, original)( 1 SituationCID(meeting) N Accessibility (blind)
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