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Chapter 1: Introduction 

1.1 Multimedia 

Multimedia is a de clopin te hnolo l t{ pr du multim dia prod t 

It's a c Uccti n f tc hnol gies bu · rn utilizing n mputer ' hich giv the 

user the capacit l access and proc ss informati n in at lea t the three ollowing 

wa s, te t, graphic', fixed images, image· ith mo m nt and audio. Multimedia 

can be categorized t int .mctivc multime iu, where ser i · all wed to control 

certain ilcmcnts and the mom nt in wilt h th· should 

which the user can nu i zatc if u nructu c f rcl tt ·d element , L includ 

'lb · m di 1 that us ·r an u to d • I< ped multim xliu pre 

v hate 'r type ft' t informutiou, 1: d imag s; I r ph tos, d a 

im mt \ h •r i us ir can di 'de it int id· and numut: 11 Au ii 

<H1SI. l t .t; 

cith ·r oi ·' mu i , sound, · un I ·ffi· ·ts Multim • i 1 produ 'l rn 111 i pres mt ition 

f inf rmati n, b int· 1ting cliff ·rent mccli 1 usin mpute1 wh ·n th · u ·c1 

m intcni t \ ith thot inf nnati n. I\ v ·1 1mp 1t11nt ·!cm ·nt m ., ·r multim ·c.11·1 

produ ·t is th mtcra ti m 

lnt ·r 1 'ti n 1s h11: · 1 n th · pnn ·1pl • thnt th · n · r 

v. h •n t\ •11 u : ·ii '. ll' plH ns Int· 1 ll n 1111pll •: th • I •1 ·1 

n 1 Jf. 1l1 m nml 111u111pul 1t1 n lmn11:1. 1 11 1. "h •1 • th· pt· ·nl 111 u mu. t l t· 

int •t ·st1111 m 1)1 I ·1 I< ·t 11 <.'1 '. 1llt·nti \fl, N n 1•11tu11 l • 

Inn 'tl. H n. \\ht ·h 1111.:.111 tht• 11 1 ·.111 ·h1 pl 1 11 tltl pr · ·ut th m. 

inq ul 1l1l n Ill t lchlt H\ h 11.l\ If 1111 tt. tlu 1 H' ·11t11tw11 111u l 1 i <l1Jt ·1 ·11t 

2 
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1.2 Multimedia Learning Package 

In sh rt a multimedia lcaminu p ntain • 

independent unit f a planned seric: t help the 

tudent t ace mplish certain well-define bjc ti . Multim m approaches 

gi c the framev rk for the plannin t a hing on learning pportunities 

throu zh which student self-acti it i · de el p id. In structions are gi en in the 

study guide and refer th' student · l different · ur • · i.c. hand , the reality, 

vidc pr rams, slide ·h cu le t 'chic e the 

set aims and objc iti is. 

A fc for th' multim di J camina pa kag mu. t t b 

lctcrmin ·cl and 

i) A lot of di ircnt lcannng acti itics sh uld h • in )1 • l The 1 ·t1v1tt •s 

sh uld structured in uch u wa 1 that th stud :nt 1. iuid hi • th 

ct 

U1 

IV 

HHI 11 pt 1 ·hl' • 111 I • mJ hl· :(.' • 

\11 lhr t • ·11u 1 hr'< llll' lll lfl It l'I I k.1 •hmJ• 11 l I· 1111m' u I 111 t 1 

1i 1 ·ns 1 \ r knn,, ktt , • 

... 
\ lll ( I 111 h' \\I\ le lllllllf'. 
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As one of the le' ching and le min' instrum nt , th mulnrne d 1 :1mm,__ 

package sh Id ha c certain · 1 cspondin hn t ·ri. i ' th th 

The multimedia lcarnin pa ka c i 

therefore the multimedia lcarnin p ka c v a, 

guid lines. 

4 

:> d. guide, 

rding to the 
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1.3 JD Animation. 

3 animation consi ts of l in prop rti c 1 dirnens ion I 

defined in numerical quantities. A m 1 an P perti h as 

position, rotati n, shape and surface st le. An anirnat · n is defined by 

the change of the ·c nurncri al pr p mies througl tim . Apart objects, a 

scene contain· a camera o int f icw and light hich can also e animated. 

In rder to create an animation ca ih 'stat ' f tile 3 · enc need t e 

rendered t create 1:1 frame. The pl l uck r these indi idual rendering ' 

crtain rate 2 , 25 to . 0 frarn is p ·r . · nd 

all p pertics arc d ifincd num on' 

i te U1c illu ion nun ti n As 

· n lake dvanta c of ~u re 11 

pre csscs f r aut muting th · pr g mcrutin dilfe .nt 'stat s' r r iu h 

ramc. A ntral noti n to animuti n is U1 · u ·e o 

paper-bu d) animation, kc frames all \ f r U1 • d finili n f th m in 

'state. , in a particular m cment r 1 ti n hil • th· ntinuit · ·n the: · 

'n ·iated. ln 

bet\: em fram • 

1 • umm 11 t. w uJtf d1 n the:· m- 

In I mun tlit 1 Ultl ,nR·1 I n 111 t • mpuh.'1 1111im ih 11 mll'1 J I thn 

l lt\ tit I\\ ) 'PH ·l' llll kl' lfUl' 

uum tlh 11 1111 111k1 pol 111 m I t • ht 

· uh 1 l mt ;llhm 111 • 1 1 tl l mt 1w •fn t' n1111111>t1l ltH tl of s111ooll1 ·m · 
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The construction of .omple 31 

techniques and is flen tt hie cd thr ll "1 01 

ill nume ~u~ 

mbin It 

rnoti n capture, "kcyframc" interpol lion, kincm ti , 

y terns and smoke rcator . In addition t thi 

the use f di ital ph t graph and idc is • scntial 

h 

parti le 

animation t hniques 

r Lh pturing of real- 

world le lures and cnvir nrncnts that rent' nt sxts r animated objec ·. The 

intcgrati n of all of these ·] imcnt is ·rt inl the mo t challenging a ·pect I 

pr Iessi nal animan n. 
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1.4 Natural Water ycl 

The natural water cycle i known .. th h dr 1 gi 

Hydrology i the cience concerned with the di triburi n \! ter n th earth, its 

physical and chemical reaction with other naturall c urring ub tances, and its 

relation to life on earth.] 11] 

Figure l: Natural Water ' clc 

I ti 't,111 , th au I 1.1111 t 111 11t fot t • f u111l rud , uul 11; t cntiJ· l 

i\f ':t'i, th \\ ;l( 'I f1 \\ ' I 'lid I ' • \\ llt't Ill { 

l 'I\' •en th :-;, • w·lt ·1 ' htl m1.: r 1 ~t un • J t t b · , ii, and enter into 

7 

Univ
ers

ity
 of

 M
ala

ya



lakes and reservoirs, and sea. Und •r s r 1 influ ·n is, t ·r is e . ~k f m 

th water and la d surfaces a d L Lr mspin ·d Us. 

circulates through the atrno pherc be me loud nd . 11 t earth in th f nu of 

rain or snow.[l 21 
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1.5 Objectives 

The objective. to develop this learning p kag l 

i) plain t the student nll the pr in n turaJ t :r cle 

in 3D envir nment using 3 s ftwarc t I . 

ii) The learning p ka e is els pre ents stud mt t g t bored in the cla s 

be ause it is c mbinati n f t t. graphic • ph togrsph , 3 animation, 

sound and vide . It is not lik · tuden ' read le ·t ' the page 

can be hundred. 

iii) Wh ·n th' stud •nt. us • Um; le min 1 pa age, U • · ill be int !f-. ted ith 

the multim idi and . I anim tic n and · utomaticall 

hat U1c ff orl 1 is all a ut. 

Tea hers nd tud !l1t' also can ·t information th u '1 tlii • l iurmn 

ant t Jam 

p: ka • in othc w rd, it can be a di ital r fi 1 in to th ·1 :-i 

cs: th 1t h tt p rn in n itm 11 \ ater 

.lc in th .ir nund be ou.· • U1 • ' ill h nun ill n U1 1l will l ·t 

them t • h v th' pro cs fr m U1 b • nnnuia till U1c en l 

'c 1 ·h ·n; \ ill g ·t · n · ·ntwt • n U1ci ·tt ·nt · th 11 I n t 

rd ll ·cl m lt ·1 ur •1111. t •u · h ·1 will ' tit · d \ n n lhc 

\\h1t h ar I ul ut th ut 1 • ·t th · 

I a 'h I f \I. ( m d I Ii pl I it I( nu. 
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1.6 Scopes 

In this lcarnin packa c, the scop 'Sa c as follo 

i) It explain about natural water clc as n irnin m ul u ina 3D 

animation. 

n Thi learning packs e D u ·s on the graphi l u · r int irfa (GUI) and 

the animati n about natural water cle. 

in 1 he explanation about natur I \ at r c .le in Uli s learning ackage i much 

more clearer and d ·tail c mparcd t th· inf rmati n a ailablc in re 

Int irn ·t r le, lb s.s. 

There arc t\ ersi n f Inn 1ungc 

ming v ith te rt, audi ur cl 

ah sa and Engli ·h th 1t ill • used 

in t.hi • 1 eerning pa k 1 )C. 

vi Th • in rmati n a ut nutura! v ater 

M Ila u . 

1 hi· I iarning p ·ku i is n fii mdl u er 

Th · nutu 11 ' ter m s \ 1ith UUc!ll nd I ·~t 11 

·. pl in 1t1 n ' hil • the U1Ull ui tl \\lll. IJ)J 'I • l Ul th·: Ul1' (1111' , 

J.. H.'Ult ·tt' 

rl U lt\llllCt1( f' I it.'( Ill ' 'C lu 'th r\ 

1. 
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1. 7 Target Users 

The target users for this lcarnin pa c ar 

i) Teachers 

urrently, teachers arc having a l l f p blcm \I hil t hiug ience to 

their stud mt bccau in thi subj· l th ·r are man thing ne to be 

mcm rizc students. this n '\) tcachin uppr ach all the learning 

rm tcrial will b • ·a il und • t d b nudent '. 

11 tudents 

bviou ·I , stud nth 1 in, 11 pr bl ·m will • icn • rubi ·t e: pc ·rnll 

it i · re Jut d to th • irt 1u1 p thi v upp a ·h th I amm 

i n ian ' mu h m ' int sting und un be easrl 

stud nt . 

·pt l b 
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1.8 Project Outcomes 

This learning pac a c will explain xl to th us 'f bout the n rural ' t r 

cycle in 3 cnvir nments assisted ther media su h . text, 1 j and 3 

dimensi nal graphics. This pa kagc will all user t internet b using the input 

uch a mou c and kc board in rdcr t parti ipatc ' ith the learning 

pr c s. 'tudcn ' can ca il understand a ut the natural water c cle rather than 

reading and lea hers onduct their cl· sc · more ffc ti ·I . 

12 
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Chapter 2: Literature Revie 

2.1. l II ow ' inputer raphi s W rk 

2.1.1 resting - intensional omputcr raphic • 
2.2 C mputer Animati n 

2.2. l Ilov omputer Animati n W rk 

2.2.2 ' mputcr-As istcd Animati n 

2.2. omputcr-Mod ·l rd Anim lion 

2.3 Pre iou r ~c t 

2 .. 1 P 'Ian i A demi -R M 

2.3.2 Met un rph sis Animati n 

2.3. Virtu J • Taj Mahal 

2. .4 The White Wlwlc Pr ~ l 

2. .5 Plun ·t tudios 

2. cl pment 

2. .1 Th · T ols for Wat r 

tudi MA 

i 1 2 I.1 htW · I 
2.4.l Mn II 

t ' HU xl 1 I 1"11 h 

.... ·I Pl 1tfo1111 

~ . I. .1 
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Chapter 2: Literature R view 

1.10 Computer Graphics 

omputcr aphic, twc - and lhr c-dirn msion 1 images red imag s 

created by computer that arc used f r ci ntific rcse r h, arti ic pursuits, and in 

industries to de ign, test u d mar ct pr ucts. ' mput ·r graphic ha e made 

computers easier to use. 

such a the W rld Wide W , the tum f inter nne te \ rld ide c rnputer 

resour c enable computer u .rs to 'eh: t pi ture to ' .ute order ', elimiru ting 

the need t m .m riz · mpl x omman .] ] 

2. J .1 How om put r ,mp hies Work 

fore an image can ' displn ·d in th ' · · · n it must t • ·r •nkd t u 

mputcr pr nun in ti ;pe i rl pnrt r th • c mput ·r's 111 .mo I ·oil . I u fr me 

buffer. no method o pre du in nn im ' in th ' fr rm buffer i. I u · u bl .k of 

ull • I bitmap t store small, cl 

an 1 n. A 

inn u 'lid iull id 11. ·Is. F un • uf ·r m •int 

mil nn tlton. :u h a· th · llor nf ~ t ·h pi I { t1 Univ
ers

ity
 of
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ala
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2.1.1.1 Color Representation 

ornputcrs store and manipul ue olo • b 

combination f three numbers. F r e ramplc, in th· R 

system, the computer uses ne number each t repre 

nring th m . a 

olor 

d, green, and blue 

primary component of th' ol r. Altcmat · h m • · mu pre nt other color 

pr pertics such as the hue frcqucnc f the light , turati n (amount, and alue 

(brightne 'S . 

Jf nc b tc f mcm r is u .ed t ·t re ca ·h c l r m ne t i ' three- 

color s stem, then o r 1 milli n lor combinations can c cnted. nu Jr 
the r ali o 

in the term of m sm 

uses onl one number per olor 

man 

time. An ult nnute m sthod, ' 

·a ih mun r in a t I • of 

a ailabl lors Ii c painter's pol ·tt . Th pr l nn with lor m ppir , i Urnt 

the num r I c I rs in the palette i usu 111 .cut · r ·nli:ti 111 

ol d im hoc 'int th. 'Ol H: thut make th l '. t irn \ l. r l the put tt .. 

lor quantiz ti in, imp ltl 11\l p· rt l r U1 • UtlU t ' m kin ) 

An >U1 ·1 m ·th liU1 ·1 m ' 1lt ·n11l ·: U1 • limit ·d J ol •U • c.: I r. 

Uunu h ul U1 • uni · h pt" ·th· up ·nr tn l' 

th • imn · 111 

1 
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2.1.1.2 Aliasing and an ti-alia11ing 

incc a computer monitor is sscnti 11 a rid 

like a sheet f graph paper, dia no! lines tend t b displ . 

step" appearance. This effect, called alia in. , can be le . cal .ulsting hov 

close each pixel i t the idc I line f the drawn imag · and 01 m ba sing the pixel's 

color n the line, it ma be gi en the darkest r, and if it is nl on the line, it 

2.1 .1.3 Jmage Processing 

is am c ful and im rtant tO<.))S in mpurer 

mp) i . It und irl in t • hniquc · r · u d or m n ippli .ation , . u h us 

dctc ting the cdg 

imagin · and blurrin , harpenin , and l ri t .nin imag s in feature ilms and 

urpin l t · th · ts ·r munipul rte 11r\ 

f image \ urpin IS m rphin 

·1 um ·. 

17 
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2.1.2 Creating Threc-Dtmenelnnul omput r r 1phics 

Many use of computer gruphics, u h as omput r nim ti n mput r- 

aided de ign and manufacturing ( vid g m • an i ntific 

visualizati n of data su h a. ma nctic re nan ima f internal organs, 

require drawin three-dimensional 3 reen. Tue 

drawing f scene , called rcn crin , i · u all a c mpli hed using pipeline or 

assembly line approach, in which sc cral pr tram in structi · can, at an given 

time, b · c c utcd in arir u · sta c · n di Ilercnt data. 

Thi' > phics pipeline is imp! im int d ·itl1 • with spc ial-p irpos 11) 

aphic · mi r pro 

I lard ur · rcndcrin 

r 'th mput r p1 · m 

in l ' • pen 1 c, 1 ut it c bl s U1C us · 0 

ima cs p ·r ' nd and to m ik imrn ·di ate han is t th' irna ·. 

rend ercrs ar ·IO\ • r quirin h u ' to r .nd ·r singl • unu •. 

II we r, c mput ·r anirnati n alm t alv a . use, 

th· provid• ·ut·r ·mtrolo imo ·s mdrct nti11l phot)- iii l1 quultt•!2J 
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2.1.2.1 Modeling 

The first step in a cndcrin > pip •lin is th IS. Th 

surface of an object, such s a sphere, i repr sent d cith r as n 

surface r as polygons, usually triangle . The p ints nth urf e of the object, 

called erticc , arc represented in the mput -"r b th iir patial c ordinates. 

thers characteristics f the m dcl, su h as the c l r f each verte · and the 

directi n perpendicular to the urface at .ach ert • • called the n rmal, al · mu rt 

be specified. in c reet · nn > th .urfacc ·, dctailc m 

require an trcm •I la: , numb rs o p l ons to r .ate an im re that loo :; 

natural. 

An thcr t hniqu • u sed t crcat · m th surfo · ·s r ilics n parum .tnc 

urfa c, a tw -dimen 'i( nal 21 surfs ·c ·;i •tin J in thr · dimensi ns I· 1 

example \! orld lo ' .an ' ·on rid ·r a 21 surfs · • v 'U1 I titud and 

l n itude c rdinat scntin it in three dimen i ns. M rec m1 l ·,· surf c is, 

n · ·pc ifi ·din t. irnthu monn · .j I 

2.1.2.2 Trun formation 

C n ' th'.'· 111 ckl · h 

·ncr 1t • l r \ llllJ k o 

· Hnputcr 

m1 ht lw d 111 un, I u 

r ·1~ II I.' l J. 'I ltl~IHI 'Ii 11. It' ti. 'ill' Ill I ( l ll'll(nt1 I. 

Ilwn Utt: tll •11 I • 111111. nttd !ht• litt• It n t I ltp,ht \ 11h111 lltl , >mJ utc1 

\t ll 11 lilt• I . llh n Ill I Ht ·{ion t r th. i \ iu /lllj Jc f t I. 

1 

Univ
ers

ity
 of

 M
ala

ya



determines where each primitive will pp r on th 

information a out the iewing positi n and the 1 ti n of 

b ' th u lino the 0 

ch obj 1 in the 

scene. [2] 

2.1.2.3 Lighting and hading 

nee a prirniti cha' be ·n locat d it mu 't be 'haded. hading inf< rmation 

is al .ulatcd r r each ·rte. b 1 xl n U1 • k ' iti n n d color f the h t in the 

c mputer-g .ncmtcd seen ·, th' rientati n f ca h surface, the c I r and th r 

surfa c pr p rti of th · bj • 'l at tluu v rt' , and possible utm > ph •ri ff ·ts 

that WT und the 

raphics h rdware mo t comrnonl u · ' um d sh <ling. whi 'h 

calculate the li tin at the ertice · f U1c primiti c, and into 

• • Ul ' surfa ' to 111ak • th 

•pr mts highli ehts b blendin t th · li him dn ti n 

pcq .ndt ul ir t lh • surfu ie ut •n h itcx th· n mutl und 11 ·ulntin th · 

ht htUl I( t'H h f I •J 'f hi, pt) 

• 1.ui1 ·: rn 1 • ·al ·ul 1h n. I~ I 
11 pt ?-.till 1ltu1 t the !'urfo · 1 ut 

0 
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2.1.2.4 Mapping 

eve al techniques permit iJ c artist to dd re listi dct ils t th m 

with simple shapes. The rn st comm n rncth i t , tu · rn ippin • ' hi h maps or 

applies an image t an bject 's . urfa e like wallp per. r xaruple, a brick 

pattern could b applied to a r ndcrcd phcre. In thi · p n1 the object's 

shape, not Ieaturcs r the le tu ' nich as the rectangular ed e. an grout lines of 

the brick, affect the way the o ~c t I · in th lighting; the ·phere ill appear· 

sm th. 

Another t • hni u , aJI bump m ppin , pr vid a more Jc Iisuc vr 

b crcatin highlight' lo mo • th surfa • app" r mor • cor plc . In the • ample 

f the brick texture, ump mopping might pr ide shudov in ' in th grout tin 'S 

and highlight upon sorn • bri k surfs .cs. J ump m ppin d ·s not le k if th 

imag • · ilh u eue whi ·h ·m ins th • m 

urfa ' a irding to a displ 1 •m ·nt mop. F r ·, unpl \ th· tm ·k 1 ·xtm UJ 1 licd 

Lo U1 .)J)h • • 

t • turc.(-1 

uld ·xL ml k U1c sph · \.' . ·1lh u ·t l '. tt m 1l m un ., ·n 

1 
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2.1.2.5 Blending 

cc the shading pro ·oss has produ od 

primitive, the final step in rcndcrin is t 

ol r r h pr· 1 in 

th · frnm bu r. 

Frequently, a technique called Z buffcrinc i us cl t dctermin ' hi h primitive is 

clo est lo the iewing lo ation and angle th' m ', • uring that objects 

hidden behind thers will n t be dra wn. F inall the urface eing drawn is 

emitran sparent, the front obj • t ' ol r i bl nded ' "th that f U1e [ect ehind 

it.12 I 

2. J .2.6 Physicall Ba. cd R nd ring 

c ausc th r nderin 1 pipeline h little to <lo \ 'th th' \ 1 li lht 1 ·tuoll 

bcha c · in a ccne, it d es n t w r ith shad ws and refl · ti ns Anc th ir 

comm n rendcrin tc hniquc, ra tracin calculates U1c path th 1t Ii 

through th sc me, startin > v ith th' ·' in an • and k · tion nnd ul .ul tin 

ec t th Ii ht s u ·. Ru tru ing pi id ·: m 

methr d and al hand! · · multi k: ille ·tic ns · 1 r U Allh ug.h 1l t k · a I n 

tim · t r ·n<.I •r a: ·en ·-usin 1 1 t11 ·ing. it • m :ttumiu • 11nug ·:. 

In . Jlll • r i (. ·n ·nil I nml tell "lam 1 1 

tm inf( CHI nl 1t ... nl' th. 1\11iu Iii "l ll n r tt'fl ·Ii~ II \ ht! 

li hi in in m lit ··ti< ll Tiu, , · 1(lt'tt· I ltJ ht l ht'1H 111·1u11 1111 lw 111 I ·I 

I hut 1llt11n1t1111 n. ' 111 ·h 11 'l' • (ht· It him~ ot th· 11t11J t u 11 \ h >J 

·ii ut ttm • 1lluml11111 11 111 1 ·h 111d1 1 u 11t111t11hv< M u1 i nltll upplt ·uti n 

1Hn 

t th. t m1 ut 'I rt 1phtl . l • \\lit( I ·\~HI" I \{ l11m ·. ( l J 111 OU u 2U . mp ~t 

22 
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screen. Thi' is accomplished thr u I • hniqu 'S th I milk 

semitransparent and use ray tracing th1 u h the lurn t illumm t 

2.2 Computer Animation 

ornputer Anim ti n, creation o the illu 'i n o motion b viewing a 

succcs i n of c mputcr-gcnerutcd still imn c . Pri r t the ad ent of computers, 

animati n was accompli: hed b Iilmin hand-druwn r p· inted sequences on 

pla ti or paper, called iolls one f me ta time. ornputcrs were the fir t used to 

c nt I them cmcnts f the urh erk n the camera. N w computers er ·ate.; th· 

artwor and imulat th camera. 

' mput •r animati n can • used t re uc ·pc .iul ·fleets and to simu! u · 

ima ic · that v ould be imp sibl 

spa e raft fl in b the plan ·t aturn. impute animatic n als pr uc • im . . 
' 

i ntif data, and it has e in used t isualii'c Jorge q ntiti ·s r lut 1 in 

t inns. 'I h '. ' mulh nnutt ull bas ·d 
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2.2.1 How Computer Animation Work 

In traditional fr· mc-by-fn mo nimation, th illusion )f m ti n is re t by 

filming a sequence of hand-painted ell n then th · im bu k t high eds, 

typically 14 t 30 frame per cc nd. In computer animation th art is reated 

using computer program , fram b frame, and then re rd d, ited, and played 

back. 

Another rnputer animation te ihnique i · real-time animation, in which 

U1c frame· arc created usin a mput ·r nd then irnmcdiatel displa ed on 

·omput. ·r monitor. Thi' I • hniquo ilimin ll lh int rim t •p h · Jll 

re onlin tho im •s· hov e r, r l-tirnc nimation urrentl d s n t produ • 

high ualit r richl d uailed r • nils. It is l • ·t uit ·d r r r • tin' simpl • 

animation' or 'de zamc .1 I 

2.2.2 Comput r-A i red Animation 

In the trad itionul p r unim tlion H . f rybc u: I I , 'II • 

illustrati n f the pl l is dr I\ first th • SOU11 

anim uor .. l '. kc snimuti )Jl Iiumcs Ul .r n1111ut I then <.h U1' n un '. in 

m utcn 

ph I . ( r nu. 11111nnl1 I p1 'l'. · 1 \I 
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2.2.2.1 In-Betweening 

The proce s of crcatin > the inrcrme Jiat , m 

key scene to key cene is called in-b twccnin . 

111 in th 

ha b n d lop d 

that allow the computer to create the in-between fram timating common 

points from key to frame key. Jn the imp! t a -, the mput r dra' s the in- 

between mo ernent of tw corre ponding p in by calculating the mid-point 

distance. Repeat ·d calculati n f midp in can pr ide the illu i n of smooth 

and c ntinu u m ti n.13] 

2.2.2.2 Painting 'Y t m 

The hand painting • nirru tcd cell is a pain ta in} pr ccs , ith an 

average utput f 25 11 p r day per paint r. m tim s Jl ar . ta k d 

together t creat differ nt irna e .fi re ample the ·ll ma 

pr vide ba kground f r ne an ther. When a Jar te num sr f 'II , · ·tacked, 

the tran parent la er· me Ii htl paquc. 'l h • c II painter mu ·t then 

c mp n at r thi ffe t y a m th mm • lors, thi pr fl n 

intr du ic err r . 

mput •t ·an climinat · these err · and in .rens 

11111 ut ·1 p11111lr11L' u ·s a 

1111 •, 1 fillin • pn ·s: 111 whi •h th' 111(1 ! 

pL l, th sm tlll· ·1 Ill hv1 11.11 11 llu • ·I ·111cnt 11 lh ·m111111 ·1 ·1~·t·11 'f11t 

th tt h 1 <: th • 1111 c 101 or ucady 1 • 
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2.2.2.3 Camera Stands and Editing 

nee the arnc arc paint ·d they must 

animation stand positions b th the ells and the om 

ilm id. 

II 

dition J • an 

ll 

and the camera to m c independently. inputer irnu late the animation stand 

and the camera. 111c computer ontrols this irtual om in lhre »dimenaonal 

space, whil f cusing n the cells and the camera re ide v 'thin the computer. 

pccial chara tcri tics of re I camera , iuch a· Ii ih-e e Jen e · a d len 

Oare, can be imulatcd the irtual camer 1. Thi· abilit t c ntr 1 a irtual 

camera, ombin ·d with po ·rfuJ di it 11 id io xlitin , nubl s the unimator to 

impleto the film entircl in u imput r- rcncrated m ironmcnt.] I 

2.2.2 ornputer-Modcled Animntlon 

mputcr-m d ·l d anim ui n i. the pr ess [ thr · »dimcnsi nul m 

. .nlin th b.1~ ts using 

Whit · 11 ' u · fr uu · 1 l ·: ·nt iti in >il ·n dl · ·Ii t 

is l( d (c r qui ·k. tuuics, :11 ·h I. ht\ I tho hi. t \ rl] UH ve 111d fit Ill II I Hll ·ul lf 

l •t I 1! p11miti\l 

11~ I P" 111 , •. 111 th t'lttV<'.' Ul I , t1tliwc·. , 

• ~ u coll · ·t m 

t f l nmth\ • f'· 1tlm :> ti t11 t th\t I 111 ·It· ti t 111t• 1 Ill 1Lud , toi • lh • • fcutur • 
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because complex objects may rcquir an in finite numb 'r ) fi uures t n 

perfectly smooth surface. oli rcprcs ntati ns nr 

shape· or p rtions of primilivc shape. For c 'ample, hum n mi ht ::nted 

by a sphere for the head and cubes that compo an limbs. olid 

representati ns can specify th inner and outer. urfa •s an bject.[3] 

2.2.3.1 Image Rendering 

The process of creatin a r ·ali 'ti thr -dir en 1 nul · enc is called 

rcnderin 1. • h · comput ·r is en u d ·t iled <le. c · pti n f the bjccts th 11 

c mpri e the s c c, al ng ith the pc ificati n of the amc l. T r •ate 

photog aphic lik · im '•',th' computer mu l alculatc U1 vi •r's pc pc ·ti f 

the ima c • the i. iblc bjc its and surfs cs· add shs ing, cl ·t • min ina the 

available Ji ht on ca h surfs · ·; add r ille .ti ns and sh d )V s; pn id • uirf · •s 

with te turc , pattern , and r u ncss t mak ob ic ts appear m r · r · tlisti : dd 

tnm ;par•n f th • bj · t ·; lU1d r ·nm • . utl 1 ·: hidd n b )tlr·r ohj t. 

omputer ruphj s . 

un ·1 t. 

l m t U1rc · im ·n:i nul : en · u ' r ·11 • • , th · 

m ·111 '' 1Ulin ll · : ';n • 1: w 11 1 ·till' m tit n: ol th 

JU I II in th . 

mi1111to1 

· mt ut ·r-t1·s1stt• l mt kl 111 I th 111 l 'h 1 ·u finrn-. mu I I · ·w111 · l '>11 • 

t ·duuqm· · 111 1 pm HU( II u· 1-.t•' 11 11ut' u11111 lt1 11 mt 11nl1k., H hlt:11 t • tla· in- 

l ·t\: • ·n 1m t • • 111 l11t•t k ·lu11q11v, t111 1.ithmw 1111m1t11,11 ·0111Jol 111 ll 11 ) 

111 I ltl 1111 ·s th 1t ft\ •111 h l\' th L 1 · ·t nt Vt· Wh 11 U1 obj·· m tJ ·tr 
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behaviors have bc1..'T1 specified, each s ·n L md 100 ~ m '"-h. -t me h.' th~ 

virtual camera and stored; then th· final animated f tu 

cspitc the power of t day's mput r, nu th inn to 

accelerate traditional animation proccs c , rn dcm mputer anima ion require 

still faster and more powerful mputcrs t c pl it nev t hnique s and potentiall 

photo-realistic effect ·. In the full animated 

took PlXAR Animation tudio an a 

i me 1 featur • T tory I 995 ), it 

h u ' to render a ringle frame, 

and . me frames t k a· I n us 2 h urs. F r thi · 77-minutcs movie, 110,880 

frames ere rend ·red, quirin uppr irnutcl 8 ars o computin 1 tim 

di stributed amon rn n omputcrs.] l 

2.3 Previous Pro] cts 

There ar m n imil r pr ~c ts ha c 

t the public through th ' Intern t that 1 

pr ~ · ts u in different l · H 11 \I : 

Intcracti c Multim .diu A · 1 nm 'I R M l ·l rn t 13 J... St 

u M tam: )h . is A11111mt1 rn 

II t nhn · Vutu ti r ui - E, J l 

Th Whtlt' h tle Pt tl' 'I 

hul 

JV 

v 1 1 tn 'l 't \l lt 
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2.3.l Pelangi Book tore Interactive Multim din A ad imie D-R 1. 

·igur 2 : Pelangi Academic -R M 

Penerbitan P langi dn. hd. i an e tabli bed publi her in Malay ia. 

th y have pr en them cl c vcr atile 

by uccc fully publi hin 1 a wide ran re ducati nal b s, Pen rbitan Pelan i 

dn, Bhd. al est, Ii hcd their name a a pubh: h r f quality hildr n's b s. 

elangi m 1 an n-line retailer f b k · and ther in rmati 11 1 Ju ·1 ·. 

day ncrbitan P .lan ri . dn. hd pu Ii he a wide ran ' and 

material fi r differ nt market and readership and the arc deli hied t intr u ·e 

them lve I pu Ji n th •ir . it . 1 h ir nm f hildr in' title i11 Iud · 

acti it first c ncept b b 

and childr m's di ti nancs all f" hi ·h hn b .eu " ·11-r · ·i ·d With a str iu . 

rkforcc ' ar · mmitt xl l mu in ' lcarnin fun, 

' J)I f U t. 

P Im .i''i t1111pl I( w11h I • I .r 
nnnn 1h n au 1 1d t 111t 't 1 ·ti\ L t' I •1 m1 •11t wdl 1· 

1Uu.stn11 u. l'h 'I) P ubjc · . AU 
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the contents have been carefully planned and or anize l. 1 A" 11.l mi 

is f llow standard KBSM syllabus a 1 uls 

Whether, primary or sc ondary • hool tud nt an 1 • rn ' ith nn wa , 

through the arious tutorials, intcra ti c c rperirn nt and z n a tiviti as well 

as c tensi e xercises that help them prepare f r th' .xaminati ns, The objecti e 

of the -R M is t c able student lo learn M thematics m re effecti el in a 

fun and enj yablc v a 

0 

Univ
ers

ity
 of

 M
ala

ya



2.3.2 Metamorphosis Animation. 

Figure 3 : ra nfly Animati n 

Metam rph i i de i m tud ml f m ne of top 

ver ea univ r ity. M tam rph animati n i de i nu, in • ft Ima 3 , 

Pr mier th desi in ·r wr nt d t in Jud di ·r nt 

mo ment w rm, drau nfly, re .. It wa a w nderful I amine 

the d anirnati n de i mer . Thi • nimati n trie t r 'place traditi nal n 

behalf t tudy a ut m tam rph 

ha e t read it and refer t 

The animati u he d imp I em ·nt ' eral t chniqu · 111 

tud ab nt it 

• 'll h ~ 

m d Jin the drs nfl 11\ rpm t t m r · r ·ati It n 

t • !mi rue fi r th 111 ft <l nfl .nm 'I \ , •(ting, h rhlm ' Hild al, 

ha i a s und ffc t ul n v tth the mum ti n. 

m irap " 111pl t ' 1 dw null M I mw1 ph 

1 n-d1 ilf 1111 he 

Hll th Ii I Ollfl Ill •( 111 rph 
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can see the process rather than d ing exp rim nl with r I dr nfl th t •• "· 

know is time consuming problem. 

Phil Repp a professor i. currently u in 3 

others to promote 30 animation program in hi 

along with 

. TI1js 3D animation had 

proved that 30 animation i bcin u ed in clas c f r ert in topic that must have 

visualization t be more under tand by the tudeuts. 
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2.3.3 Online Virtual Tour - E plorc Taj Mahul. 

igure 4 : _.xpl re Taj Mahal 

Armchair Tra el f, r Virtual Trav I i th fir t name in ph t aphic 

virtual cnvir nm nt . It ha high 

and ruaranteed ati fa ti n 

uality, wide exp rien c, n-time d livery, 

re. peer d and tru: t d ar und the w rl t. 

Armchair ra el ann uncc an cxcitin 1 new feature for its onlinc vi tual t urs 

hat T ur . Thi new facility will all w i it rs t 

chat nline hil ' tra slin 

I re the Taj M· hul t 

ith 

thcr i it r at th amc icwp int, r mr y br adca t m • sa ' 

th nc. 

Armchair ra cl f r Virtu I ra ·l i · · -'t v ith full- .ize sumpl · f 111 h 

i, it r, ol 

re' luti n 

lMh 

fr m th D iti<h • u marin r JM. Im 

rm lmi1 Tra ·I f r V1rt111l • r: ·I ·~m pr l ic · ·n Ju ih r 

·s lut: n an 1 am 1 • up f 

milit:u r • nun ·1 ·11! t • [uu •mcnts 

J tt l I ·111 u k I 11 th Vu u· J 

f ·aht nup m l td of Loud 11, b1gl tt • 

u • I { r th. l1.lm11l m I llUt 11i II r th us lllU r. in •le photo apJ 'nto I 

Univ
ers

ity
 of

 M
ala

ya



network of panoramas I inked by • trn olin 1' movies. '11\ " t • hniqt c h. s 1' =-n 

developed and refined vcr an eighteen .ar peri cl nn J h . n u 

over thirty industrial and commercial titles, m n of whi h h. al 

awards. riginally tailored for videodisc deli cry, the te hniqu have been 

adapted since 1992 ~ r Internet, -R M and V - M distribution, 
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2.3.4 The White Whale Project. 

The Virtual Whale Projc t is 3 I unimation and St und n · t nmcnt f r th - 

visualizati n of the feeding behaviors f the Pa i 1 Hump k hal . The 

humpback is the renegade amon the mystic whale . Whctb r w ing mate with 

song, or engagin in combati e se ual di play , this " hale break all the rules. 

Perhaps nowhere is tile enigmatic cha i r more e ident than on the feeding 

ground in outhca l Ala ska. After Ira Jin > thousand· f mile · t the· northern 

in izurre feed i 1 rs, 

rit • tar rcts b t · pturing 

these fost a ril · fish re [ui ' an an; mul f fc idine tactics. ne f t11 iir m , t 

cffc ti c plo is t band t thcr in lar c groups, whi h m 1 numl r n arl two 

doz ms whale'. Th· hale' " ·11 01 ·n d cpl ·t f I ud trump ·t 

und and U1c flash f their flippers al U1c ls. These 1 ti s ap1 rr ·ntl herd 

th • pr· up tow rd U1 • ur a ', ' h • · Ur b · 

f a hu bub bl · n ·t. Ro k itin up through up lhi' tunn ·I of bub hi is, th· \ iulc: 

cu. ull'thc ·nti ·fish; ·he I in th ·ir ·iv -rn us m uths. 

rund fin 11 • 111 ). t ) lh · ' Hn k. b h .1 io1 th l h.· 1tl JJ l 

th s du·' tun · tnh. · 1111 t• m1 k1\\ lll't Sun 11 F1 1: ·1 lJm •1. 11 • 1 u mif tl 

I' ·. · 11 ·h (t I · Ill ·tu Im . ·{ 11 11 Ii t' I 11 • m I h It plu u ·. I) 11n I ·1 <>I u1 I 

V11tu1l Whul I 1 )JC I 

1s I ' l )J. l t h It mh•q 1 t.•t I 1t 1 \ 1th 11w \ · • < .t H i rnphi ·. m . n I 

Univ
ers

ity
 of

 M
ala

ya



Perhaps one of the most important )0 1 L lo us · tJ1 Virru 1 Wh le 

education and con ersati n t I t celebrate th Ii s f humph k h I s, 

The purpose of the visualization is two thing • ::1 t 

to experiment with timing and threc-dimcns i nal motion t gi fell of the 

moti ns f the whales, prey, bubble. and s und in th· und .rwater world. Other 

one, i to be a· tea hing t ol to c plain omple ' 3 r lati n hip · and motions to 

those who want to know m re. 
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2.3.5 Planet 9 Studios. 

Planet 9 tudios i a company th I pre 'ding •al busin :s:s :s luti ns fl ir 

the Internet. This company had been produ cd virtu J · rld for a 

variety of application such as product visualizati n, training, architectural 

simulation, ad ertising, marketing, entcrt inment and educati n using 3D 

en 1 nmcnt. 

er pa t ten years, the compan ha' gr m a c mputer animati n 

firm t the lcadin f ntent n the Internet. Plar ct 9 tudio · built the firs 

com mer ial VRML we rids on th Int irn •t and ntinue to lead the way with 

'first' ca h car. Their Ii nt include Int ·I, Mic 

Nippe cl iph nc and T lcgrnph and mun ther clients arc I kin f urd t 

c .pand th ir Intern t und Intran l capabilitic . 

Kn w a· a ' ber or hit' t b VRML an Ii st Mark • • I avid 

lien f und r f Planet tudi 

irtual \! orld and irtual 

ntinucs t set new pre .dents in uil lin 

tudio: orks ·lo. ·I 

'Rl Vi 'WJ oint, Multi 1 ·n and Im 11 1 11ph1-. l 

II '.'llI 'c ruin . usc : of l ' It 
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2.4 Development Software and Tools 

In thi session, several software r studied, th 

functionality and compatibility f. ftwarc. Anal i h d 

tud v s f us n the 

n mad t d t nnine 

the strength and weakness f software that will e u e to de lop this project, The 

software that needed is iparatc int two type' a follo : 

The ls D r water c clc simulati n de el pment, ' hich are related to 

computer graphic and animation de sign. 

u The platf rm peratin s stem that c n nicnt with this pr ject. 

2.3.2 The Tools for Water ycl Imulntion De lopmcnt 

N iwada s, th ·r• ar mm tool. and soflv ares that supporting m1ph1' and 

c mputcr animati n d cl pmcnt. The m l popular ein used 1:1m n stud ·nt 

arc Ii tcd as f 11 w: 

Anim tion: 

tudi MA 

n ight Wn 

T f r 

111 Mu 1 

T I. Cc I rt iplu •al l : ., Int I fo . ·. 

Mu 'I uu •cliu Fl1t'lh M 

ii) M I rnmt:chn I )1 • 'I )r M 

iv I )1 xun l' '' 1..•1 
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2.4.2 Tools for JD Animation 

2.J.2.1 JD Studio MAX 

3ds tudio Max is the world s best sell in pr . i n I D m ling. 

animation and rendering s ftware, deli ering a unified, bj t-oriented platform 

for artists creating visual effect , haractcr animati n and n rt gen ration games. 

ince i intr ucti n in 19 , ds tudio Ma ha been the recipient of more than 

65 indu try award' and is the 3 t l of ch ice among m re than l , O 3 

artists u ing Wind w . 

d 'tudio M , deli .rs 1 p c ssional with ad van' l for 

char t •r animation, nc 'n ·rot ion arne d clopmcnt and vi. u l cff t 

. Numcr us kc n • caturc ndditi n · and ar .hitc tural enhanccm mrs 

omplimcnt U1c • thre • maj r initiati c , making d · tudi Ma 

the anirnati n indu 'l . A highl tun ·d animati illo · arti ·t' to 

brin their idea t life ith the m 'lad an d t l · f r m •lin and anim tin 

hara ters. 

V • sion s state of th • art int sru ti • 

n » t g ·n uati n in clin tools md uul op ·11 

U1 • pi nni •r • • I 

I latf rms su h t'i Mil'I s 

An mt · t ti 

H , · ind , 1( n Plu 'Ioli 11 • 

Ill l l h )tc I ' tit, I 'h ' ~ht It ''JI h ·ntm · 

·ustt m111l I· m l I H h1 '11 11 p ' '" iwt\ uh. 1 ·11 h.m11p 

1 r lu ·tt 11 mt·• 1111 11 \ tth t11lu It u 

llH I (if .hi JU .• 

· mpo.· U'W 
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software - makes 3ds ma 4 the most 

television visual effects. 

3d tudio Max also can utilize other ad 

nt 1.U1tl produ •ti tt ls for film 

s lik metal rav 

and Render Man for distinct rendering capabihtie like gl bal illumination, 

caustic and di tri uted rcndcrin . 

2.3.2.2 Light Wave 

ight Wa c3 ha' con sistcntl domin ited U1c tclc i 'i n a d film ma e . 

1 he amc de cl pment mar t is so n t f 11 . 1) isi zncd f r producti rt use, 

Li ht WA c ast the i du t s Ia test m st beautiful ren erin ·n ii • 
' 

omp1 ·t • subdi ision m d ling, and an anim tion . y l im built upon 01 

taste t, mo tac uratc In ' s · Kinematics lK) en rinc. 

The appli ation deli irs all the pov r \ e n todu , th n ixibilit to 

expand t m rr w and at a price the c mpetiti n can t beat. With tdi sit , 

usti ', subdi i sion surfa anim tion 

and an un .urpassed w rkflov , Light Wu 

ns, thou· rnl: of nh n · .m mts 

c lhio , u. ·r n ·ccl in m11mut10n 

s st •m 

N \\ r 'k s I I ht Wu l' mt tu· th· u. t ·ul t1m • subd1 1, wn 

:urC1 

!Utu ·. 1th J ,i ht 

w Ill· in lu:h ' 1111: •mln tt' d ~ll~ hvL·u 11 1 tl1 ·wt 

I\· us •1: m 1 1 1 I ut h I 'd l'n 11111111H1h1hll' 11 · l' 

'\lhlt1 nu· ;ml'1·· •. 111·lulinr ult1,;1t·ft t n1 lilfot th1I 1Jhn 11 •1 lo m1 kl 

m mu1111 t · :- n u11 t ''" Li1 ht · o\ · 11It ". 
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manipulation at the vertex level by ontrollin ' g )Ups ) pol ns 'th an 

extreme list f operators. 

NewTck's Jntelliglintitics all w design crs t re t smart r bj ts that 

understand animation, including time independent m dcl that the producion 

proce s. Intellig •ntitic include kolct ns, ' d m rph, MulliMe 'he and Vmaps, 

making the objc ts practicall elf-aware. kelet ns add the keletal structure 

directly in the model so de igners can us all the m el r l J • t build and 

manipulate their character's s clctons. Fa ial animation r · · en implified with 

endomorphs: Teach model about ii r nt exp ' sion and lip p iti ns and h n 

anim tc and blend them to •U1 'r with ornpl tc non-linear access. om bit with 

and cxpunsi e c tr 1 crt · duta their models ar • m r • than 

simple obj· t , th arc digit.al act )r . i ht Wa e deli ers r ·fin m ents t the 

animati n pipeline that pa major <livid end . 

i ht Wa e 

bu siness D r ima • qualit , fcatur ·s fl ixibili! u ti ·pc l. N iw, Li ht Wu • . its 

an oll n ev standard f r r ·nd ·ring s st ms. uilt cm u J m ' I ) bit fl llin ~·p )itlt 

pipclin ·, thi: r ·11 ·r ·nginc hos im11 • d ·pU1 • 011 

>f int 'll Ii dnt I Olll}HllCl'l 11 flu tlfo -J >ml I ' 'lint ' 

results in ultm hi h 1n 1lit ' 

1111 ) th 

I I d ·pt.h U1 l 

, ·1n1 11 • nn I 

h htlllll'' 1111 h(t inr 

·n 1mc. I 1vht 1w 1 unt \lc'h 1hli .. • I ht·· • t t • 1h 1111 u11h 1..·11hnm uwul. •tJ unnte • 

t tt\l t ·t tt\l .. I nul 1ht' \\1th l\l lt\lll I h11 I plh ( r h ·Id /ill I l I 
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reflection and refraction. TI1is is truly the most xnurc ri h rcnderin n ine 

available in any 30 animati n system. 

Light Wave could create surface with pr ~ Li n • UV m pping, 3D 

procedurals and new parametric gradients. All texture type can infinite] 

layered with multiple m de f r blending fr rn nc t the nc ·t. With then real 

time texture engine we can • tploit the c panded et of texturing tool ith 

simplicit and speed. With featur ·s Ii c fl atin int c l r entry, tran slucency, 

procedural plu -in • and a ph to rcali m in a matter f .ec nds. The i t W ve 

surfs c editor is Ile: ibl • mough I h n 11 a ytJ in om implc nimatior o 

rnassi cl •. With on inter ace that all ws dr ) ar d ch p 

texturing and param itri surf c ntr Is, case ruse and c t nnc p er hund 

in hand. 
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2.3.2.3 Maya 

Maya is the sixth major release of th world', mo t 

3D software from AliasjWavcfront. Maya' c mbinati n mod ling, 

rendering, and visual effects t ls, deli er the c mpetiti edge that enables 

users lo produce world-beating I n Ma a j a ilablc on Windows XP 

Pr Iessi rial, Wind ws 2 Prof s ional, Mac X, lRIX, and Linux. 

Maya is the first choice of digital ontent c eat p ducing game , 3D 

animati n and isual effects. Mu u Ilcrs a unique, am rdu le c mbiru tion of 

roundb akin, tools and fc tures, impo tant wor w irnpro men , and 

platform h ice. ·1 h • n mu Alia. [Wa cfront and Ma a h Ion, be 1 

it! award-winnin 1 J raphi s ised in film, idco and games, he 

ad cnt of l w t, hi h pov •r 1rapllic ' Iuti n for the d le p has n open 

the d or or Alia ·1wa · ront to brio U1i sum· hi h~ md in 'm atic design, and 

real-time c nt nt ·rec ti n capa ilit l the visualizati n a W ·b l ui tr ct: 

Ma a it b inhan · • nnunatn n It ll. in ludinc 

imp d ints, Iorv ard kin nnati ·stin xs · kin ·moti-. bl .ndin in · 

.hunncl mutina rive m r • fl ·xibilil m I 

E. punt! :d 1 11 ' of pol on l m )dt.~lm 

impt ,. 'u.· ·1 '' 1kll w 

c tllJ lt l(H tl S{ ' 1 11 th ' 

:ilJll\ll lh 

lUfl ti ti 

111 lut l ho · I I 'I th 

11()\\1 I I l ., th Ill 'l hHpl i l' I ) JbHl· 

·t \Ip ttHI 1 t1tllllllJ 1ui •kl , 
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When using Maya, user can rcatc unique 1 use h '!l has 

unique image crcati n p ssibilitics like, new hard n u r 1 

quickly produce final output irna cs for vid o, bro d t and the ' eb. N w \ to.r 

renderer allow· user lo convert 3D im ges and animati n int v b r print-ready 

2 graphics/animati n. Tighter intcgrati n ith the mental ra renderer includes 

global Illuminati n and cau 'lies for unprecedented phot realism. Ma a rendering 

option arc unified through a con i lent rend sring u ser interface and workflow t 

facilitate lcarnin and cxpcrimentati n. 

With Ma a user get m r · crcati c r • ources us bru h-bascd Mu a I a int 

E .cts can be drawn as, r n ·rt d t , pol on mod '1. or an c en id r n • 

f anic and me hanicul I ks. Ne 1 sup] rtcd data f rmats such s I· I 1. h, 

Adobe, Illu strat r, En np sul ucd Po ·t ript and Scalable V' .tor lruphi .. Mu o 

~ port ·r ships with Ma 1 • 

nl . Ma a 'luid ·ne t has been .xtcndc in t wu cs". 

okin ) fur iptions in Mu 1 Fut m lu I in w t und m 111 d ur, are 

a ailablc via th ncv Fur lumpin) fc·uturc. 

N ·w un l ·nh 11 • ·d irn1 >tt/·. p rt pli m: lriw1f·r <Jotu ·l\ 1 "n Mu u 111d 

th 1 1pplt' them. ' iU1 cuh 111 · • l n n w Iil' fmtml · N1J ·upp r1 • file 

f m t: lik ·Fl 1:h. J)W<i A<lnl • tlln.-tr 11 t En· 1p.·11h1t · 11 

v I H i-1111 hH'"i Fnh Ill. I 'l\1 I lrl h 1 I 't11l I l I r I I) f•',I m. '. >1 ·111'11 l t, 

Stu lie T 11 · u1d l J 

lt'll 1hilit J 

u11111l t l fm tJ H 11 ' 
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in the Maya API including, exposing high le cl pol on )J) r tit ns an l rnplet 

access to Maya's rendering frumew r includin th bilit t int n ', 

renderer. 
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2.3.3 Tools for Graphical User Interface 

2.4.2.l Macromedla Fla h MX 

Fla h MX enhances creativity by pr with n higher level 

of control and expanded integration capabilities with a rich of design tools. 

New feature· help designers quickly create a b. ad range content. Instead of 

f cusing n how lash w rks, the can :1i e more attention to their designs. 

Timeline enhancement· uch a' folders for organizing la crs, impr ved pointer 

feed ck, and the ibilit t re izc, cut, and pa ·tc multiple frames make it easier to 

u 'C the Timelinc, h lpin use ' v or fa ncr 11d with Jc e fort. 

·nhancc<l cditin o mbols in place ma s docurn nt er ti n s1 b 

letting dcsigne nur Is 

ab the ta make it ·a ·i ·r than er t xlit m ols in plu ·. Lib ury 

impro ernents ilimin uc pr ductic n bottlen ' ks b simplif in the r ati n and 

manipulati n f li ra r f ldcrs 

do um mt r iatin nc libra 1. dr 11 in 1 and 

dr pping, 'h n w R • · ll · Lil rn · . imt lifi ·' uddin libnu 

s m 1 I um .nt th tl hus nn .xishu 1 li ra . m 1 \ ilh U1 r s 1m • nomc. 

Flush U\( \ i · 1ulht rm • h 1 l llm l u • . sh • 

lil l tr . ith th ·1 Fl 1. h le ·11111 •ut<:. ·1th 1 \,fut 

UH i 1s 1I1\ ·I with tltt• Flt h 1 In •1 ~h 11 l lt11lti111 Iii nua· l1 Ip u. ·r, r ·11t • 

:-ittl 1JI '1 Ilk. 111 i 'I. iJ fll lkl II( 1 tk. I< 11\lllltpl h 'IUU Ill 

h:tttn u. ·1'. h ·um •nl h '· hhi u 

'H 1u mh.mt t 1 tlw Int 'llll't • 'h ucd 1ulh }t tuu lihu11 i ·~ impruv 
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pace by letting users trac , update, and swap mb )ls in an Fl sh d ument 

available n their computer or nctw rk. 

Workspace enhancements make the Josh MX w rkspa more 

manageable and easier lo understand for new and et ran de ign . The most 

commonly used features n w appear in nc nt t-scnsiti c Property inspector, 

eliminating the need t acce s man UH,'f windows, panels, and dialog boxes. 

ther frequently used feature' now appear in ea sil collap ·i le panel· that dock 

and undock a necessary t c ns nvc ·crccn ipacc. ·si nc · can eve save 

custom panel la out lop irsonuliz • lh ir Flash workspa · 

Nev starter l cmplates in Iud ·d with Ha. h MX implif the ·ati > ol 

new documc t b .liminutin man of the mm n ta. ks required to sta nc 

document. scr sn ul U1 nr wn tempi t ·s from d um •11tt1. kr 

Mix ·r impro m nts mak · r a tin , editin , and using lo •· and zradi ·11t · e srer 

than c r. 

mpl ·t' le 'SQD • thut address U1 n •v Icatur ·. in Fl 1~h M m k • it .as 

lo b om' amiliar \ 'th its pm .rful t Is and Ic uur ·s. Video :u1 po '·pands 

U1c ircat: • possil iliti ·s ~ 1 Flush m i ·s l I ·ttin u: ·1: im1 rt i ' lip. in n 

ui t 1 o il rnuts. The Ft t' ·1 m.f> m t 

1cah\ • t·. p •:-;s1 11 h I •ttm tht•m '<" 1111111 • th 

•ihilit1 : or u · •r'. 

>f 111ulll1 J • 

twnsfr mwt1 n: 11t 11 • lh · 1:1l d 1 •Bl< ltli ·1 ltit · u •t·i. ·11 11 ·11·111 • 01!1 'I\ i. • 

u1ffi ·ult 

t un Im 

11 tu· ( hlL'('I l ' kttm tlll'm \\till 11111! It lull fill h111 • ,f h · 

. th ti .llr\l\Ull I.' th 'Ill 
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Pixel-level editing adds precision and polis ht) us r's ork l. lettin t11 sm 

align objects with pixel-level precision in th ir Fin h d um nt . 

object or points f bje where users want th sm to app r in user fin 1 mov ie. 

The Break Apart feature makes it easy L rnak reati i to individual text 

characters with ut ha ing to c nvcrt the tc t l rnb I , ·implif ing the creation 

of complex design and animati n. 'The i ·tri ute t La er command quickly 

and automatically distribut .s an f leered ject · t their wn layer . 

M vie clip musk layer. let 

movie clip on u ma la ·r. 

·crs create animated m s b pl' cing a 

A ti ript t .rcate an animated 

ma k with a mo ic 

f user's m ic b Jett in" U1 ms 

und clips. 

l enhance U1c produ ti n qu 1lit 

hr nizc I1I vie c cnts with the start end f 
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2.4.2.2 Macromedi.a Director MX 

New features in Director MX build on a pro 'n d clopment en rir mm nt 

to make irector more powerful. more ti ith the M media 

MX product family, and better suited t create ntcnt that is accessible to 

everyone, even th sc with di bilitic . n d ·Ji er rich multimedia 

content that integrates interacti e audi , vide , bitmaps, ectors, te t, fonts, and 

more. irector MX let· user· work m re ffccti I with the hared Mac omedia 

MX user interface, tu c ad antagc f un re edented Mac media Flash MX 

inte ati n, and d cli r c ntcnt lo n broader udicncc. 

lntc rati n with oth ·r Mu rom din MX products I irector MX is tr I n 

part f the Mu n m xlia MX famil ~ this is c idcnt in the or . pa ', hi h 

mat he' tho ' o oth ir M romcdi MX products, a· •11 as in 

the application stron int • zration with Ma ·r m ·di 1 Fl sh MX ldl•u it n MX. 

la h crvcr MX, and thor Ma r media MX pr u ts ·n1 · 
space I •I!' u · 1: ( 1 aniz · ind ·11.1omi1.1.: 

that ' ·hared men 

MX. Th · fumilia: 

pn Iu ·tl\ t • J 

n · · I ·d f 1 1 :sm< ~ ll ' H fl w 

Fnh 1t1'LIt,11t1' l ol 

mpl ·tt: 11 • ," h ill pr 11.'tlt 

Fl 1·h 

11111/. 

u: 

Ill. lw Fl I h Ill. Ii I tlu >Ill h 1.111( ei c u ·1, 

r Fl 1 h M • /wll )U '·11pt ,hl · t 

l'l lplll •11t tun· Iv In· 'II t' mil lli111 ult I in ·u wtO t 

th ·n ·c uknt U11l " 'tt mllh a· I HI Flu. h M. FJH h MX lb n ·h 
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and-edit feature Jets u crs simply double- li k a WF fit to ut m ti ll_ · l un 

lash MX. cc users edit the file, it's rut mati 11 I an r imp rt into 

Director MX. This round trip cditin signifi nU s arnline th ir w ·1Jo\\. 

Macrornedia Fla h omrnunication cTV r MX upport allo s users to use 

all the functi no! capabilitic pr vidcd Fla h mmunication Server MX, 

including the ability t ecce s in talled U B r FireWire cameras as well as 

installed mi rophonc . mbine the p er f the ·la h C mmunication 

crver MX with ircct r MX create multiu ·r ame , di rtanceleaming 

appli ation , and real-time collaboration o urns. rcvious use s o the 

Multius ·r ervcr u •la. h ommunicati m r 1 MX. 

H wevcr, the a c Multiu: er 'crvcr is a ailable n the J ir t r inst ill 1li n 

Ma rom idiu Flash MX importing lets u scrs take ad nta 

f la h MX and it Ii rhtv ci ht uphi ·s b im] rtin ~ rJu ·h ti! · · int ) 

ntent. I i • .tor d ' 

t ·ff· ti c multim idin 

high-] 'l r mllm ' 

mbin tion t 

M 

pr 'd ·: u · 1m • ti n 

Fu ·1 n M 

Wheu u · l ' 1111 I 1 • t< 1 M Fl t. 1 lkrn t111 M I ·t J h .. 

d11t 1 t 't I !Fu 'H 11 1111 l l 11 ·k 

f Fu ., ~)lk" I •• tll l\ lllf I ~\'t'h11 't, h ·u· 11 l utphu~ r I Pl . ·utJ-tli ))l 

sh k ' t\ c · nt ·nt hi 1 I 1lt 11. th 1 l1f 11 n It• ' 1li n b ·tw n F' ·W<J • MX 1 
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Director MX of crs a roundtrip workflow bctw · n thcs ... g phi nd multim i 

environments. Integrati n features includ · lnun hin and itin Firew rk 

importing, launching and ptimizin , and th Fir work Import Xtra. 
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2.4.2.3 Dream Weaver MJ( 

Macrornedia rcarnwcavcr MX is a IIT.ML .it cr for 

de igning, coding, and developin web ites, cb p c , an b applications. 

Whether users enjoy the contr I of hand-c ding IITML r pre er to work in a 

visual editing en ironmcnt, Drcarnwca 'r pro id u with helpful tools to 

enhance user's web creation e perience. The isual editing features in 

Dreamwcaver let use quickly create pa c · \ ithout writing a line of code. User 

an view 1.111 their site elements r a · ·t · and dra them fr m an ea -to-use panel 

directl into a <lo um ·nt. 

scrs can strc, mlin th iir d cloprn nt workflow b er atin ' and lit in 

images in Macr m idia Fire rks, then im rting them di ' t1 into 

r or b addin Ma rom idi Fl sh objc l u: • ' 1 ·ulc dir · t1 in 

Dreamv ca •r. r iam ·a •r al ' in clud ' nian t X>l and 

feature , in luding ode editing l I· in the 1 rin l an I 

ta) ' mp! .tion ; ifc in ' mut iriul Oil In ML, ' I 'I ipt, l•'M 

J P· and a fo M 1 r me liu R un llrip l lTML t • Imo! ") 

im] rts us •r's hand .odcd I II ML l um ·nl.' ith ul ·[i nn 1ttin lh · · ._ u. ·r: 

n then 'lll )s • h 1 -fnnn tt '( k ' ill th ·1r pn.· ·ired 1.: 1m11tlm • ~l I·. 

f th 'Hp l thh · 

II 11\f SP SI ,NET '>I W 1 Im M nkup 

'F tt. , J.'I 111 I I'! IP 1)1~ tUl\\ •11 l't i.· litll 

'l ·~1{ th 'll 111<l comm m I , m J1f k •. bo11 u h011cuti, tit 
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write JavaScript code to extend Drcamw ·r cepabiliti s with n ~ 

Property inspect rs, and site reports. 

Dreamwcaver include a variety of resour s to h Ip u rs 1 am the 

program quickly and become proficient in reating th ir wn v b ite: and pages. 

These res urccs include a printed eUin tarted guide, an nline help system, 

and tutorials. In addition, u sers can find regular! updated tips, T echNotes, 

example , and informati n al the rcarnv ea er upport Center on the 

Macr media website. 
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2.3.4 Platform 

.Micro oft Window 2000 Profc slonnl 

Windows 2000 Pr f ssional i operating t m indox s for 

business desktop and laptop systems. It is m stl being u d currently all over the 

world to run oftwarc applications, connc t l intranet and Internet sites ob iously 

and access files, hard ware and network res urces. 

Built on Windows NT te hnolog ca' L u · and u r-friendly, familiar 

Wind ws u er interface, Wind fes ·i nal i es u nncss sers 

increased Ile ibilit . 1 he int ·grnt "d W ·b capabilities Jct them co n t to ihe 

Internet fr m an tim • a cc · to h st of c, ibl \ o ·li • o ·t fo1 

mrnuni ati n pti ns. Jn additi n, br ad p riphcral end m bile mput r 

upport mak • Wind \ · 2 Pr fc sional an ilea! p iratinu . stern o 

ompute 

Furthcrm re the administrut r an supp rt st iff ill appre i 1t • U1 • 

·Ii bi lit and m no " bilit .nhun »n ·nts U11t m k · 

simpl ·r and fi ·it·nt. The ad 111tn •: \ ork ith Wind n, 2 ( l r )ft'1' ·i n 11 1 • 

Work how m l "he ' U1 · u: •r ' nlH ' ilh nc" J>CI 11h ·ml :upp ll nml 

k . 11 ·tl ilit1t•, 

i1 R'I <1\11 ·1\·J 't lcn1 ml111n11111 \ ithl111hlnt•lqud1t 

iii 1 k tht' \ 11 ' 11 l't It l v1th 111 I w >X nut 11111 ·h 111 ll·1. :nnhmc he 

'I'' ( f > ' ith ht m1111 1 t· 1 l tl it • 1 liu I ilit mJ 
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Windows NT, at speed 30 per ent faster than Windo s Q sn s with -l 

MBRAM rm re. 

iii) Communication, share information nd use th Intern t qui kl, and easil . 

With integrated support for Internet-enabled appli ations, business 

s flwarc devel p rs inc rp rate th n ., v a to create and share 

information made possible y the Internet. 
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Chapter 3: Methodology 

3 .1 Methodology 

3.2 ram rming. 

3 .3 ibrar Reading 

3.4 Internet urfing 

3.5 Interview 

3.6 ue tionnairc 

.I 

.2 u .sti n 

3.6.3 u sti in 5 

ucstion 6 

ucsti n 7 

uesti in 

.7 u ·sh u 

1.(1 (. u '.'hon I 0 
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2.4.2.3 Dream Weaver MX 

Macr media r amw av r MX i i nal H Il, dit r for 

designing, coding, and dcvclopin websites, web pag s, and w b applications. 

Whether users enjoy the control of hand-coding H ML or prefer to work in a 

vi ual editing en ironmcnt, reamweaver pr vid u er with helpful tools to 

enhance user's web creation experience. The isual editing features in 

Dreamwcavcr let users quickly create pages without writing a line of code. er 

can view all their site clements or assets and drug them from an ea 'y-to-u e panel 

dir tly int a d um nt. 

er can trcamlinc th ir d cl pmcnt workfl w b creatin 1 and cdiiin 

ima ies m Macr media Fircw rk · then importing them directly int 

Dr amw a r, r by dding Ma r m di Fla. h bjc ts u. irs er nt di ti in 

Dreamv ea er. reamwca er at include many c din i-rel ted nd 

f , tur s, includin · de cditin in the such a c de c 1 rm and 

tn" .ompletiou · r S , J 1 a crij t, l ML, A P, and 

J P: and a Ja a cript D bu 1 ' r. Ma ·r m ta R 11ndtri1 l lTML t hn lo ' 

imp rt u ir · hand-c dcd I ITML d cumcn · " ithout ref rmattiu , tho c de; u r. 

· · l re] rrnut · de \ ith th 11 p1 •fon· tl foun: ttinu t le 

Dr anm ·n er 11 111 rt rat · anti pand · 11 all f the ilJM 1ht1c. 

ft m M 1 1 m · h 1 l Jlh al ' '. h 11 in ' \1 1. It huil{I d 11 u111 ' d tt 1h 1 c Im u cb 

s ·1\ct Im 111 •cs ·11 ·h 1 · SJ. A.. I NJ~'I, < ldh1 ·1 11 Mu .up 

F ti , .l.'P .111d J I IP I h' um ct ·1 i full l'll tomi'I 1hl 

• 1.,;,lt • th 1r m n l).J ·t · md ' mm mtl ·. rn HJtl' k •yh )Urd horlcut , aud · 4.: 
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write JavaScript code to extend rcamwcav r apabiliti , nih ne l 

Property inspector , and itc p rt . 

Drcamwcavcr include a variety of re cure to h Ip users learn the 

program quickly and become proficient in creating their own websites and pages. 

The e resources include a printed Getting Started guide, an online help ystem, 

and tutorials. In addition users can find regular) updated tips, TechNotes, 

examples. and information at the rcamwcavcr upport enter on the 

Macromedia website. 
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2.3.4 Platform 

Micro oft Windows 2000 Profe sional 

Windows 2000 Profcs ional i operating y tern er ted by indows for 

business desktop and laptop systems. It is mostly being used currently all over the 

world to nm frwarc applications, connect t Intranet and Internet sites obviously 

and access files, hardware and network re sources. 

uilt on Windows N tcchnolo ~. ca y to l e and user-friendly, familiar 

Window 98 user interface, Windows 2 0 Profes 'i nal gives business users 

increa ed flc ibility. The integrated W b capa iliti Jct them nne t t th 

Internet from an where, at an time accc ho t f flexible, cffccti c c 1 o 

communication option'. In addition, br ad peripheral and mobile computer 

. upp rt mak Wind 2000 n ideal p ratin sy: t m f a 

f r e th t lucre 'in ly rel! on n teb ok computer ·. 

urthcrmore, the administrat r and upp rt taff will apprc iat th, 

r liabilit and mana 1 nhilit nhan · nu nts that mu • de: kit p nmnu remcnt 

impler rind ffi i nt Th· ad antau • wor " ith Win I w, 000 Ir fr. i n: I , r 

Ii ted a fi 11 .. : 

i) and whcr · th · user ' nut · ith new i eriphc I nipp rt mid 

f at111 • · 1hnt 

11 R ·I ' m 11\CI' Pt' ll h up nnd 1 u1111t11f1 with hi •h I · I qu till 

59 

Univ
ers

ity
 of

 M
ala

ya



iii) Work the way user did with Window. 98. only mu h , t r, mbin, th 

ease f Wi11d w 8 with he mana ability, r Ii bility an , urit of 

Windows NT, at speed 30 percent fa tcr than Windo 98 on PCs with 64 

MB RAM or more. 

iv) ornmunication, share inti rmarion and u e the Internet quickly and easily. 

With integrated support for Internet-enabled applications, b iness 

software developers incorporate the new ways to create and share 

information made possible by the Internet. 
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Chapter 3: Methodology 

3. l Methodology 

3.2 rain torrnin . 

. Library Readin 

3.6 uc tionnairc 

. l ucstiou 

.6.2 ucsti n4 

ue ti n 5 

ucsti ll 

ucstion 7 

.6.6 Uc 'IJ ll 8 

3 . . 7 

,(: .~ u ·stt m I 0 
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Chapter 3: Methodology 

3.1 Methodology 

Several techniques have been used t analyz this system and collect the 

information needed. These technique include brainstorming, library reading, 

Internet surfing, interview and que tionnaire. 

3.2 Brainstorming 

At the initial stage, brainstormin • .ession has been held to tarher 

inf nnati fl a ut Natural W. tcr ycle and • anirnati n ba ed n n wled re. 

he purp c of thi c i fl i t under tand the c ncept behind this project. The 

idea firstly came from U1i project's title, which carried ut the 

eye! Icarnin packa c. 

Many rel led idea an; ath red. The e idea· defined the a ·i luucti n 

that thi pr j t should p rf rm, which hen helped I 

natural water 

the undurie · f this project. A plan Im be •11 drav 11 out t h Ip de clopin ' this 

pr ~ ·t. t p b 

urrcnt v arc that a ailnbl • al · hod en discus .ed. -r m the 

di cu· ing man of friends aid that 

l n i•raphi loo! in thi,· pr ljl' ( 

'tucJiu Ml i ' the e t · tware t u ·c: us 
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3.3 Library Reading 

As we kn w, th r ar s many ur f inf rmati n that might be related 

to this project. Much information that gathered from library an b implement in 

this project report, as example Waterfall Model with Prototyping Instruction 

information. 

Many the is project done by super sernor student are stored in the 

document room. ome of the document related with this project and provide 

guidelines very helpful to the presentation r technique· used in 3 animation 

devel pment arc v ry valuable nd relevant t thi pr ~ ct. 

3.1.2 Internet Surfing 

The Int met urfin 1 ha, be m the most indi. p ·n. abl s ur • f r 

earchin any required cncral inf' rm ti n. u h bee me the ne I the majo 

urcc f r btainin the late t inf rmati n, Inf rmati n can c ath ·r d in tJ1 • 

m 't c ·t effe ·ti e and time e icient m· nue usin ~ Internet. 

Th ir arc man r lat ·d 31) animuti n d n b int rnati nnl stu I int, 

mp. n and indi idual that p11 li hed th ir animation l the Internet pro idinu 

u seful inf nnuti 11. lJ skies 'C eral " ·usit r the s Ilwure . mpamcs a c 

i:it ·cl t ' 1thc1 iu for mat ion tn ·ompari. < n hl'l \: ' ·11 1 ·h f tit • , t .war · ·. 
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3.5 Interview 

Interview ha. been held to really undc . tand the curr nt t mu b th and 

their students. In addition, suggestion and opinion from the int rvie v.no re the profes ionals 

and at the same time the iarg l u. c ar important to defin and gath r requirement and 

functionality f'thi · proj l 

The interviewees have involved s me primary and secondary chool 

tudeots (please refer t appendix). The interviewe also reaffirmed my 

under randing a well a to identify the weakne and the flaw of he cur ent 

ystem. 

3.6 Qu · tionnuir 

ue ti nnarrc 1 a very tirn c n urrun but it r vid very u ul 

information and accurate data if it done properly. A simple qu · stionnairc wa: 

design and ent t the student t primary ands c ndary ch 1 . 

All the inf rmati u zath r d thr u rh int rvi w and qu ·ti nnair • 1. 

.ombincd I 

th r thin l, Thi. 

·ttc iew of the stem. It i al· • extra time I d 

uunir · had be ·11 pa. s ·d nm ml I I 00 . tud nt , t • tud 

n f rm and f m . nt Sek lnh I 11111n'1ITTl uunn and , e ol 1h Men ·o iah J I 11 

a in . Anni ·i had l · ·11 mad fr m th qu , ti nunir · th 11 an ·w · 

'I 11dc11l us f >lie \ 

all th ' 
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3.6.1 Question 3 

Did you know anything ab ut multimedia? 

100 

80 tr 

60 

~ 

';/!. 
40 -- 0 

23 

0 
yes no 

igurc 6 : ue ti nnaire 3 

rom the questionnair that had been pas to the tudcnt, 77% now about 

multimedia and 23% d c n't kn w anything. The tali tic n tice that n waday , 

many tudcnt know ab ut multimedia. 
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3.6.2 Question 4 

Do you have computer at h me? 

100 

65 80 

60 

'C m b th scho .I , p rccnta ic o student. have c mputcr at h m is > % 

40 
____ 35 __ 

while nly 35% f tudent d n 't have computer at h me. It is h w that parent 

20 

0 
yes no 

i ure 7 : uestionnaire 4 

ar und aware f the benc u pr viding c mputer L their children. 
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3.6.3 Question 5 

On average, how long you pend your time with c mputer 

Ar und 27% pend l h ur with their c mputcr at home, 73% spend 2 

73 80 
70 
60 
50 
40 27 
30 
20 
10 
0 

1 jam 

a 1 [am 
82jam 

17 O> 2jam 

2 Jam > 2jam 

·igure 8: uestionnairc 5 

hour while nly 17% pend more than 2 hour with their c mput ·r. VJ U ly, 

tudent are u m their c mputcr G r urfin ', watch in rn ie and d m th ir 

h mew rk with it. 
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3.6.4 Question 6 

Do you know anything ab ut 20, 30 or 30 animati n 

100 

80 
58 

60 ..,. 
40 

20 

0 
yes 

42 ~ 

no 

igure 9 : uestionnaire 6 

Many f tudcnts know about 2 , D and 1 animation, they only noric 

It after watchinu 3 cart n m 

Ncmo and many more. 

t ry Bt11 ifc, •indirP 
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3.6.5 Question 7 

Do you know anything about 30 learning packa 

100 

80 

60 

'*' 40 - 32 

20 

0 
yes no 

i ure l 0 : ue tiounaire 7 

nly 2% f student thnt really kn w a ut learnin ) pa ka ) while 

68% ha e n clue at all ab ut what really i the 3 lcarnin 1 packa 'C. hi ind 

tati tic learning package i not very familiar t tudent and n 

being u e by the teacher at cho I in Malay ia. 

69 

Univ
ers

ity
 of

 M
ala

ya



3.6.6 Question 8 

Do you ever use any oftwarc or application that con i t 3D de elopmen1. 

100 

80 

60 
';f. 

40 25 
20 

0 
yes 

75 

no 

t 1"Ur 11: uestionnairc 

25% of student hav u id o ware r application 3 <level pment, the 

tudcnt ju t e plorc cau in by intere ted. 75% d n 't kn w anything ab ut D 

development or de ign oflware. 
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3.6. 7 Question 9 

Do you agree with current teaching m thod by your t 11 hers 

95 100 

80 

60 
';/!. 

40 

20 5 
0 

yes no 

1-YeSl 
--~ 

,igurc 12 : uc tionnaire 

r m the 1raph ab v we can u riced that studcn ' al school alway' foll 

b red cla c i n becau c they ju t teaming referring t their text · while 

teacher ju t read ack t the cla s what i c ntained in the le l b k. 
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3.6.8 Question 10 

o you if 30 teaming package being impl m nt 

methods at your school? 

one of 1 bing 

100 

80 

60 
"$. 

40 

20 s 
0 

yes 

95 

--; 

no 

·i aure 13: ue. ti nnaire I 

Many student a rec with the idea t implement 3 learning p cka e at th, 

cho I a a new meth d f cducaii n b au e th y ay that it i mu h m 

to mem riz d when learning with i ualizati n e pecially in cien ubje t . 
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Chapter 4: System Analysis and 

Requirement 

4.2 y. tern R quircmcut 

4.2. l Preconditions and Assumptions 

4.2.2 Interface and R ·p rt Requirement 

4 .2. N Il- uncli n I Requirement . 

4. t ar · Analysi . 

L4 , oftwarc Advunta ' ·s Aualysis 

4 4.1 Ad d\tn 

1t .2 Ad intn cs Ill Studi Ma 

.4. Ad antaµc .in • Flush M 
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Chapter 4: System Analysis and Requirement 

4.1 Processing Modeling 

Before developing a system, fir: t thing to do 1 define a S stem 

Development Life Cycle ( DL ), the pr cess of creating a new system or 

changing ystem is called a life cycle. There i two life cyc)e patterns have been 

identified: the waterfall cycle and piral cycle. Thi project adopted the Waterfall 

Model, which de cribe h w the devel pment proce being organized. The 

waterfall life cycle is defined by di tinct ta re that follow the e five steps: 

i) Analyze 

ii) 

1t1 Build 

IV T 

v) pl y 

.. ----- ... -- ........... 
Anal t; r ·· ·· . -----i*-- 

• Validation . 
' '• ' ' ' ' ' ' ' 

V erify 

' ' ' \ 
' \ 

•, 
' ' ' ' ' \ I 

\ I 
' I 
\ ' \ I 

I I 
I I 
\ I 

n11i1t1 

I 

J
. 

'1'1• I 
' I 
t 
I 

t 
Pt ih t 'Piil!' l .I .ploy 

Fi 1UI • l Wlt •1 Flll (' .le 
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In this waterfall cycle, each . rage must b comp} t d l f r the ne ct • 't ge 

can proceed. Returning t a pr vi u ta c i ft n n t p rmi 1bJ . Jn th fir t 

stage it more on the developer identified all r quirem nts of th system. 

Developer need to list down the requirements to a form called System 

Requirement Statement. All the e requirement have gone through a proper 

analysis to make sure that there are properly defined. 

Jow hart also is u ed to how the y tern's flow when er interac , 

with the system step by step, from the be i-inning till he end. or this project, there 

additi nal diagr m, it i the t ryb ard f r the 3 water cycle • nim ti n. 'I he 

toryb ard ju t ughly sc ne that mu t b in the animation to 

considered by the developer, 

Ne rt "ta L . tagc t build r in ther wo d t pr du d th· :y. t m 

t foll w all lhe requirement r inf rm tion th, t 

had been athcr din prcvi us sta is, Aft r the system d "i 111 mi h d, 'Y t m's 

d el p r need t nm a te ·t sra 'C. Thi· ·h ie tat id that ther • are three t p 

tina: unit int trnti n t stin , " . t ru t ·~·tin' an I mall a ·ptan · t istina 

111d out ncv idea durin 1 the tc. tin ' t cnhan c the 

uem. Thi 1' where the de el pe u ed the prol 

"' ill re I 111 • th· s st ·111 r .quir »n •nt base I 011 th r ·:ult 111 th· I· ltn' . tng ·, 

1 xl . i '" ·m I ·011tmuc pH It t 'l inp till. ui.11 • '' ith th . ·t •111. 

l ·~· SI I c i. cl ·pl llW t I ) . \ h •r. th . : '· lt'lll IS I • 1dy tu dcpl f th . 

• t m us r I It unit11 pio r 1111 for lhc d ·v ·lopmcut 

:-\ ·f Ill 111 tlftl 'I f (..,•;\ h th~· II 1 h l ' th 
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4.2 System Requirement 

4.2.1 Preconditions and Assumption 

i) The objects in this project may not be exactly the nm as we see in the 

real world. They are rather modified, represents the objects in the real 

world. 

iii) Both, teachers and students may use this project. This projects just a need 

to running mostly from R M or can be download from Internet. 

4.2.2 Interface and R porting R quir m •nt 

i) 1 his y tern hould w rk n a Windows ystem. 

u When an err r i enc untered, the system should return the u er t the 

previ 

4.2.3 on-Functional R quirement 

lia ility 

·t ·m should b · dcsi ncd in . 11 ·h a \ a that process ' o : arc a oid id 

r trapped efor • the re ult in utput ec me rr r. It • hall n t au an 

unne .c ·sm n ·tic n. f th c1 all en ir nm nt. 

Th . ~t '1t1 sh 111 h 

th it the l 'tali 11 m I the : 'l t t:: u • 1 llllllllW Ill olhl 

111 I un · I ·n. ur • 
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iii) Security 

Users that intend t d bad thing h uld al ure b the "' stem to 

prevent from misuse and illegal acriviric . The authcnri ated users shall 

have access right to view the system. 

iv) U ability 

The system must provide documentation or guideline to teach user to use 

the system. At least, intuitive interface sJ1aJJ present in such a way that 

makes user fell easy to use. 

v) •le ibility 

he sy tern hall be capable for future cxpan ion. y tern h uld allow the 

integrati n with other system and new teehnolo zies 

vi) Portability 

he y tcm h uld al o en ble it· applic Ii n to operate n nous 

platform regardless of manufacturer or pcratin 
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4.3 Software Am1ly is 

Based u the c mpari n m d in hapt r _ it ratur Re i ' ) n the 

software and tools available in the market and system r quir m nt statement, the 

following are the software to be used in Natural Water Cycle Learning package. 

i) Platform: Micro oft Window. 2000 Profe ional 

The main reason this platf rm is used is becau ·e most of the software tools 

can be run in this platform fi r example tudio Max. or Maya. Beside, 

our faculty is now usin , this platform in most of the laboratories and he 

J tur r hall . Mier i al pr vcd t m re 

reliable and able compare i NT versions. 

ii) Iraphical U. er Interface Tool: •la. h MX 

la h MX enhanc the acce iibility, c cati it , and p wer 

of lash. U crs wh require a hi her lcv l f ntr l and int zrati n with 

indu 'tr uaudard desi 111 to Is hu e an unp rrulleled c1 ·nt i c application f r 

r atin m dia-ri h nt nt. 

Pow rful new f nturcs build on this ·reati it tivina applic: tion 

de 1.:I J ·rs ac ~" · · t n w , 1pnbiliti · · thnt muk · Flll.'11 M a 1 u ·t and 

'' pm ·nl 'll iromu ·nt lJ' 1. an ' rk 'th 

:1 I tn ·~l sc111 tin· .111 I ll hur f lllf' t ol • h111ll 111 • le re,,f ·r ·11 • •• an · 

p1 I ' 111 · l · unp u 1w I< 1 1pdl ti ·1 l l dd1 w l> 111 ph · ttiou . 

78 

Univ
ers

ity
 of

 M
ala

ya



iii) Modeling Tool: 3 Studio Max '1 

The mo t imp rtant f atur th t 3 tudi M h i the abili ·· to 

convert models into VRML 2.0 format that outcla s other modeling 

tools. ln addition, 30 tudio Max has friendly user interface ad gives the 

designer flexibility and reliability. 
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4.4 Software Advantages Analysis 

4.4.J Advantag Using Microsoft Windows 2000 Prof ion 

i) \'aluc 

The reason to use Windows 2000 Profe sional is the o erall value 

it offers. A this list pr ves, Windows 2 00 Pr fe ional can help user 

reduce costs through improved management and increase productivity 

through improved reliability and case fuse. 

ii) Reliability 

Win w 2000 P fc i nal al included fund rn nu I 

irnpr vement uch a modification t the operatin 

itself. that make it the m 'l reliable de· top operating iystem Mi ro ·o t 

ha. ev ir produc id. 

111 M bility 

M bile c mputin i simpler and m re cf icicnt with Wind w 

2 Pr fessional. This mean· u .ers ian \ nk an here, un time while 

al savin tim 

Mann l iabilit 

Wind ' · 2 ct 1cr u pl 1 inane 1 , and 

supp rt 'entrali/cd nmnlJ mont utilttics, h ublesho ting t anl 

u11l1t f 1 • ·If h ·alin1 i\Pl lie uiou all 1111f.. 11 , 1111pl •r f r 1chni111 t 1t r 

and us ·1$ t 1 I ·pl l 111 I m ump· ti · l< p and laptop ·ompulcn and tt al. o 

r • lu ed c .'I'> 
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v) Performance 

The advancements made thr ugh ut Wind _ooo P essi nal 

are emphasized by the operating system's spe d. Windov s 2000 

Professional is 32 percent faster than Windows 95 and 27 percent faster 

than Window 98. It is also significantJy fa ter than Windows NT 4.0 on 

configuratious with 32 MB of RAM. 

vi) ccurity 

Windows 2000 Professional provides comprehensive security 

feature to pr tect en itive data, both l cally n the de kt p c mputcr nd 

it i tr n milted over the local arc. nctw rk AN , ph nc line o the 

Internet. 

vii) U. ability 

As de cubed bof re, Wind w 2000 rote 'ion l c mbines the 

p w rand county fit prcdcce r, Window N1 W rk tati n, with the 

traditional euse of use f Wind w 98. It also pro ide: more wizards, a 

·ntrali7 • l I ati 11 for mm in ta k and m ·m1 • thnt adopt t th wa 

user' r . 
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viii) Data Access 

-or any data ac e s, u er can take advauta f Intellilvlirr r in 

Windows 2000 Professional when conjunction with Windows 2000 

Server. This technology let user store important information and desktop 

settings on a central computer, it lets user w rk on any computer attached 

to user network as if the user at bis or her owu desk. 

ix) Hardware 

Windows 2000 Prof e sional lets ser take advantage of new 

hardware device , uch a th c with univer al erial bu ( S ) and J • E ! 

I 94 'ir wire connc ti n . It i m tty ideal for c mpanie . 
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4.4.2 Advantages U ing 30 tudio Max 4 

3ds max ffer impr vcd apability and 11 ability. In this e have 

concentrated on character animation, support for gaming, nhanc d rendering, and 

greater ease of use. There are many advantages such as follow: 

4.4.2.1 Features 

i) New open IK system designed around au extensible architecture. 

ii) A new Iicrarchical ub- ivi ion urfacc delivers next generation 

modeling. 

iii) New flcxi ility IK ind pendent haded ne y tem f r m c ac urat 

kcletal setup , preview and kinning. 

iv) 'nhanced 'haracter De rmations including new angle de rrner and · 

body charactcri: tic .. 

uperi r interacti c renderin with bl zin peed id free cu tomizable 

network rcndorin r, 

Ne t ienerati n iam de elopm ·nt en it 11111c11t with su p rt or 

ir t3D, multi te tur p r fa · ', pA it mappin ¥, true trans par n and 

pi: cl/ crtc ·h ders Ii o r ·tlccti n map· and bump map . 

11 lntuitr '. cusl rni1. ble Lt .er interfu ·c fi ireatin 1 < w rk pace l 1t the 

1;.1:k n .c or pr ·fi·1 ·n · · 

111 Int pt 11 t< 11 with 

· ml \I'll i 111 
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4.4 .. 2.2 Architecture 

i) Multi-thread d thr ugh ut f r p rf rman c and 1 biliry. 

ii) Consistent unified environment provides speed and cient ' orkflov . 

iii) Create, model, texture or render in whatever context or point-in-time is 

most convenient for eerie . 

iv) Object oriented architecture provide p werful ea· to learn, consistent 

method and operation , election- cnsitive commands and operation, 

intelligent cursors and menus and shard class references. 

v) 'llll riptiug thr ugh ut the c r lcv I. 

vi) Immediate f edback f r rapid arti tic decision makin Y. 

vii) M dele .s dc ·ign c nvey · immediate re .ults acr ·s all views· · u ·er adjust 

parameter .. 

Vttl Inter cti e iew p rt ~r, phic upp rt pen and irect h rdw re 

accclcrati n, or fa t Heidi oftware f r any Wind w di play. 

rx Animate irtuull an thin ' y clickin ' n iver-pr • ent •u1i111 ll · ult 11. 

reat k frame wh n adju fin 1 11 ·arl 

, 1 Ne' P int 'a ihe M di 1 •r allow animat r to cache or a e animati n 

data fr m the m difier 'lac , impr in 1 perf r man ·c f r pr' iew · and 

final animation . 

. ii ' nttc lk1 l .1s ti a111m ui u pi vid s p u 1111 hi c uh I< ·r int ·ri I t1 n 

ulu ·, 

• I It I ntn llct: l' Ill u~ I 1 , 'l ii t I ·nd ·ll~ 'dpt d ·op ·d, cf ·n:ncc I r 

i11 Ian J 
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4.4.2.3 ystcm Requirement 

i) Wind w 2000/ Wind w 98 with 128 MB Alvi and _ 00 IB s\ p paee 

mmunum. 

ii) Compatible Intel processor at 300 MHz minimum (dual Pentium 111 

system recommended 

iii) Graphics card supporting I 024 x 768 l 6 bit color (OpenGL and 

ircct hardware acceleration supported; 24-bit color, 3 graphic· 

accelerator preferred) 

iv) " -R M riv and Wind w - m liant p inting d vice ptimized f 

Mier oft Intcllirn u c . 

v) pti nal: · und card and speakers, video II devices, j ystick and midi- 

instrument. Netw rk ren erin ' not. upp rted under Window. 8 

4.4.2.4 File Format upport 

Ima ie ile: 

AVJ, MP, 

' A Tl , 

'IN, 

v p M V. 

HF, JP(}, PN 1, R 'fl, 1 1.1\.,RPF, 

11 Uc m ·lJ HI"'. 

l 1E ', PIU SHP, STL, VRMI. ' 111 A.' . II s ENE Al, w I 
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4.4.3 Advantage sing Fla h MX 

Macr media Fla h MX i 

producing high-impact Web experience . Whether u crs are creating animated 

logos, Web site navigation controls, long-form animations, entire. lash Web sites, 

or Web applications, user. will find the power and flexibility of Flash ideal for 

their own creativity. Flash MX provide' new video capabilities, enhanced color 

management, irnclinc layer folders, and an optimized workspace with a context 

sensitive Pr perry inspector for the designer. For the developer lash MX gives 

applicati 11 dev J per a advanc d cripting and de ug in t J , built-in 

c de reference, and Fla h mp neut to rapidly deploy rich Web application . 
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4.4.3.1 Featur 

i) l r management 

Flash MX provides improved color mixing t ol as well as gradient and 

bitmap fill editing, all integrated into the Color Mixer. Colors can be 

added to and deleted from the olor watcbe panel with a ingle click. 

ii) Property inspector 

•lash MX consolidates many of the panels that were separate in lash 5 

into a context-sensitive Property inspector. ased on user's selection, the 

Pr pcrty in p ct r di play any relevant pr p rtie f r [cct uch a t.c t, 

symb I in tancc • frames, and component 

iii) lnteruati nal language upp rt 

Fla. h MX add . upp rt for Korean and hine e, as well th capability t 

creat la h ntent that an par e and interpret me d trin . In 

addition, users can author vertical text u in the c ·t t I and new 

formattin 'opti n · found in the Pr Jpcrl in 'peel r. 

l!J ibilit 

can create c ntcnt tlmt can acccs .ed b 1 all per· 11 with di abilitic .. 

'l authc 't ntcut with .ccss ilit in mind, the just need t ch , 

A 

Wiudnv and th 11 Ii' A 'sl'ihilit 

uth I I 1111 :;hat d hi uu I \ 

h 11 • I hhr n • 1-. ·t I ·1 11. rr · 11' • 1. : ·I · from 1 source movie i11 muhipf · 

de: Im lltt n muvH.'.. U. mu h 11 ·ti ltln.u n .cl. hdp, ptimize your 

\\ t kflO\ , 11tl lllO I a 'I tu UI l!'l Ill 'fll, 
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v) xpanded video capabiluic, 

With Fla h MX, u er an n w us the ·iJ .,.. Imp rt r File > Import to 

Library command to import any video file format into th ur Flash 

document, including MPG, DY (Digital Video). MOV (Quick'Iime), and 

A VT. When user import, a dialog box app ar with compression ettings, 

<U1<l the video is embedded directly into the Flash MX document. 

vi) Pixel-level control 

Users can easily align their bitmaps, strokes, and fills with precision to 

pixel undari n the 'tag . Thi pr vid c · p, cl an Jin wh n 

h pc arc iewed in the la h layer. When u er z om beyond 400%, a 

pixel 'rid app iars allowiu > them to place and draw of shapes mid bjects 

mor preci ly. 

V1t Fl h c mp nents 

la h MX let users quickly develop Web applicati n u er int rfacc 

u .in ' c mponenls. The ·c reu · ible object · con ·ist if mo ie clip · with 

a an 11 d r r • t ri ·ty 

includin • intcrfa ' •I mcnts, cli •11(/serv r interaction • and audio/ i 

j .cts. Fl 1sh M in Jude· 111 f the m ·t · mm nl u ·cd p ·rntin • 

f:m11 ft I \ ith 

Fach onip 11 11t :ill : ll~l·~ h foll > mi I fi· I ith ut 

c nu 1 n11:i11g 11 1t 1ht i1 'I 111 r inform uiou w, ·1~ need 10 ·c the 

lnt« tfu •tit ti h '( 1111 ttt:Ul"i Toi ii 1l 1tud { 11i11p Flwd1. 
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viii) nhanced development environment 

·la h MX build up n it o i ting A ti n ript diting en · nment b 

adding support for code hinting, colored syntax highlighting, and 

extensive customization. The improved Action cript editor makes it easier 

for new and existing author to access the full p tential of ActionScript. 

nhancements to the debugger combine existing capabilities with an 

integrated environment that allows users to ct breakpoints and single-step 

through the code as it executes. 

ix) Timelin cnhanc m nt 

la h MX pr vide feature that make it ea ier t u e the 1 imcline, 

includin 1 layer folder', improved pointer feedback, and frame resizing. 

New fi Ider layer. make it ea. y to organize and acce: . c nt nt in th 

Timeline. 

x) ynamic I adin of images and und 

er· can n w download JP"" and MP3 files directly into the 

Fla h Play r u in r A ti n ' ·ript Thi iliminnt • · the n • d t imp rt n r 

media durin auth rin and ircatl reduce· the size f u .cr lu h content. 
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4.4.3.2 y tem Requirement 

he f JI wing hardware and flw. arc r uir uthor Fl sh movi : 

i) For Microsoft Window : An Intel Pentium 2 0 MHz or equivalent 

processor running Windows 98 , Windows ME, Windows NT 4.0, 

Windows 2000, or Windows XP~ 64 MB of RAM 128 MB 

recommended); 85 MB of available disk space; a 16-bit color monitor 

capable of I 024 x 768 resolution; and a -R M drive. 

ii) or the Macintosh: A Power Macinto ·h running Mac S 9.1 (or later) or 

Mac Xv r i n 10.I ( r lat r); 4 M RAM fr c applic ti n mom 1y 

128 M recommended , plus 85 MB of available disk pace; a col 

monitor capable f di splaying I -bit (thousands f col r ') at J 24 , 768 

re. Inti n: and a -R M drive. 

The f 11 win h rdware nd ottware re required t pl y · I h mo ie in 

a br w er: 

111 Micro' ft Wind w · 9 Wind ws 8, Wind ws M , Windows N 

Wind w 20 lO, r Wind ws XI' r lat ·r· r a Ma int ·h P w rl ' v ith 

r Int ·r in 'ludin l X I . I r later . 

Net cape plu •-111 th ti ,, erk with N tscape 4 (or later) in Wind , o 

' ith N its ·ap 4. r Int ·1 or Int .rnct E. pl r ·r .c; 0 o lat' on th· 

Mt < s. 
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v) To run ActiveX controts > Micro. on Intern 1 - rpl r r 4 r l t r 

(Wind w 95, Wind w 8. Wind w Me, Win 

2000, Windows XP, or later). 

iv) AOL 7 on Windows, AOL 5 on the Mac 0 

vi) pera 6 on Windows, pera 5 on the Mac 
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Chapter 5: System Design 

5.2 Natural Water .ycle Inter ace 'ystem Design 

.3 imulati 11 ys tern rgn. 

5.4 Sy t Ill Fl w Chart 

.5 Main Interface f imulation . 

. 6 Stot ho d of Simulation 
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Chapter 5: ystem D • ign 

5.1 ystem Design Obj ctiv 

The system de ign using low hart and toryboard. Th Flow Chart 

drawn to let the developer has the highest view of the system. Fl w Chart shows 

developer the fl w of the system starting from the fir t interaction between the 

users and the system. 

sing low hart to develop system will benefit a lot to the developer 

such as from the low hart, the developer for the particular system whether it is 

a imple y t m r mplcx y tern mi 1t kn w if there any part f his h • 

sy tern that is better t dr p r add more application. 

B u ·ing Flow hart. it als can reduce the total lime to inish the sysl nn. 

ev lop. r an at o dct ermined that the ystem mi ht take hort tirn t be don· or 

a I t f time .. hi m ue i eneral t an de el per becau e t build a y t 111 it 

a time onsumin matter that mi ht to be monitor the tcm' de cl per. 

· r thi · ·imulntion ' stem, there are I\ ·ubsy nem · that h id b en 

d t rmin . Th tw d: 

Natural Water clc Int .. rfac ·. 

ii Natui ul Walc1 ' .le 'imul iti n. 

N~t111al Wat ·1 ' 1 ln1 ·1fo • i· th · I m thnt will 111id • u: .r ml ·half 

int 1rn ·1 v 1th th . ~h:111. It w1H pt< 1 t 11 

I mucuhu thll\f th 11 ll ·1 ' mt t l i w. Whitt Nuunnl Wut ·r ' ·le Snnulation 

1: al ut [) giapl11 • 1 u tf11,1ti u th 11 • 1 I tiu t( the user al out proce .. th t 

ntnin 1n lh l ltt11 ;\I 11l•1 •. I ph ·11 1m ·o 1. 
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5.2 Natural Water ycle Interface Sy tern Design 

The int rface y tern de. ign i crv . a U1 main interfa e of the Natural 

Water Cycle Simulation system, it is de i zn u ing Flash MX. 

he interface is design as simple as it can be b cause it can prevent user 

from being lost when interact with the system. The system starts with main page 

where user is given a few button. irst button is linked to page that explain to the 

user about the system or in other word a an introduction for the user in edition to 

let the user know what the system is all about. 

The ec nd uu n linked t the imulati n page, which i the m ~ pa c 

that has the natural water cycle imulation. In thi page, there arc imularion in 

30 'raphics that 'how to the u ser about natural water cycle from the beginning f 

the pro e . till the end and te t inf that e plain ab ut all the pr es. that app nr 

v hile the imul tion i di play. There al o ha. an audio that expl in ab ut lhe 

simulati n, it just the amc inf with the te t info that c me ut, nly the di ft r nt 

is it ju ·t in ca e u ser don 't want to read the lu, t in o th ·11 user can just hear U1e 

planati n b th audi 

II 

1 here arc 

uu I bull II 

Pan • buttou 

• 't p I ult u 

F >t ru I hu11011 

\ II\ J l UI h U 

rlum l 11tml lmt1011 

ith each it ha· differ ·nt Ie dback ruch u : 

• Im l the unulati n 

P •uH th ·imul.rtion 

, h p th ; I unul uion 

ki11 lo fl 11 f i ·ul 11 •c;uc/prn • · 

b.tt k lo p u ti ·ular. cene/pr 

iii) 

\I 11. ·i.:r c, n np/low r I he audi lu 
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5.3 imulation y tern D ign 

imulati n fi r th natural water imul ti n i d igned using 3D Studio 

Max. he simulation i creating similar to the general proc s that in olved in the 

natural water cycle phenomena. 

he main thing that had to be con idered i the imulation must be as 

realistic as possible because this wiJI effect user's attraction and interested to the 

simulation. he simulation i created start from irnplc graphics to complete 

graphics. here arc many techniques that involved and being implemented in this 

de i 1 pha . The t hniqu th, t had be n u cd t er at the jec: in the 

simulation: 

Modeling 

11 ran. f rm tion 

111 Li hting : nd 'h 1ding 

i ) Map in 

v Ph 'i ·ally Based R uderiu ' 

·1 h imulation i fi 11 w th b ard that had ien tud and ntain d 

all the pr cc · that m 1 ed in natural \ tcr 1cl . The imufuti n i create r m 

animation that had c •n implcm ·nl ·' cral tc ·J111iqu~ in computer animation as 

foll 

lu n •(\ . ·•um• 

H p iinuu 

t11 C:H11t:1~1 Slaml 111d Fdtlm 
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5.4 System Flow harts 

Ch' to ii 
Inrroducuon Pn ll 

N 

y 

No 

, ,,., 

J• 11 tu · I Fl 'h HI I 

96 

Univ
ers

ity
 of

 M
ala

ya



, I rt 

Di Li.iyNW 'S 
Sunut.11i«1 

St p 
w ·~ 

• tlllttl11hll(I 

\I iv 
II HI 

hll'\\ int 
S11nuh1h 1 .'tiut 

S1m11J.1hl'fl 

t<.cw11¥1 
I unu h I 

------------------· I 11<1 

97 

Up/I. \\ ~ 
'm111l 1h1>n V1,l11mc 

Univ
ers

ity
 of

 M
ala

ya



5·5 Maio Interface of imulation 

Auch ~ 11m 
1. ......... 

Fi 'UlC t 7 : Maiu Int -rfac 
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5.6 Storyboard of Simulation 

Scene J 

tV"f'OMflOH 

Scene 2 Scene 3 

tnNnr .,. .... , "" 
ILA•C:.f4 t tlCATIK<l or AT'MO~rt I H'.I 

Scene 4 cene 5 cene 

... '-' "" 

I· i Ill I . St I b nd 
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Chapter 6: System 

Implementation 

6.1 M deling Implementation 

6.2 lntcrfacc Implementation 
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Chapter 6: System Implementation 

6.1 Modeling Implementation 

3D Studio Max is used to implement the modeling of the natural ' ater 

cycle environment. There are several techniques that bad been implemented to 

design the animation. 

For the surface in the animation i designed by implemented surfaces 

deformed This technique let the animation designer to extrude the object that they 

want to deform, resize, re-shape and extrude (pull the vertex of the animation 

objects) 

The water in the animation designed by using particle technique then 

added with some 3 tudio Ma effects. The water m vernent was created by 

using 'frequency effects , those effect let the de. igner to control the accel re ti n 

of the water to flows. While, f r the wat r relle tion llat mirror effect w ' 

implemented tog t mor rcali tic water animati n. 

For the sun animation, lens Oare effect was used to be as the natural uu, at 

the be zinnin > t chniqu 

flare effect is m re reali tic and natural. 

n u d a th' un but finall the len 
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Fi ur 24: 0 tudio Ma 
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•igure 25: D tudio 

10 

Univ
ers

ity
 of

 M
ala

ya



Animation 1 movie Animation 2 movie Animation 3 movie 

Animation 4 movie Animation 5 movie Animation 6 movie 

Animati n 7 m vie 

(1'i~ur • 26: nimntion mo te of Simnh Uou 
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6.2 Interface Implementation 

The interface of thi animation wa t J: Th "' 

are several layers that being created to make this Natural Wat ~ imnlation. Using 

flash MX is easier because this interface tool let the designer to import video, 

audio and many more. 

The interface can be divide to three parts, there are as followed: 

i) simulation video pane) 

ii) info text panel 

iii) na iganou buttons panel 

The simulation panel is where the 30 Natural Water Cycl Simulation will 

be di splayed to the user. Thi, panel C<UI be maximized r minimized ( cl100 'C by 

the user). 

Info text panel is the panel th t di pl yed the info b ut that 'imul tiou in 

text form. The text will come ut parallel with the imulation and the xplaincr 

voice. 

rplainer will plain d a 11t th imulr ti n Al. had add 

in different layer because it mu t follow the info te t timelinc: . he • ; • al. 

background · und, that will be tut maticall pla v hen th1,; u .er click th· pla 

butt n. 

c • ti l)utt ns h td · 11 pl ·I in tho int 1 f' c th l tll 

navi] orion buttons Th • nn 1ti n l uu :m u ' r illow · l t y st lp buuon, ploy 

button, n . l buttou Iorv u ll hulhm 1 \ 1ml huttc n, h ic hnuou nu l includm • the 

simulnti m , roll ahl h(lmg tnn 11111.. 
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Chapter 7: Testing 

7.1 nit and Integration Tc ting 

7 .2 ystem Te ting 

7.3 Acceptance Testing 
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Chapter 7: Testing 

7.1 Unit and Integration Testing 

This segment would test on hether the system fulfills the requirements 

earlier. For the Unit and Integration Testing there are two components that can be 

listed, those, those component are as foUowed: 

i) Natura] Water Cycle Animation. 

ii) Interface for the Natural Water Cycle Simulation. 

The Natural Water ycle animati n mu t clear r reali tic d that the 

user can understand the process clearly. very sta re · of the Natural Water ycle 

process must to be explained by info text and explainer voice. The sound must be 

pla ed at the right place at the ri ht time, that mean the sound of the narrator must 

synchronize with Ute animati u. 

While, the intcrfa for the Natural Water yclc imulation must to be 

user-f riendJy navi ration especially for the control button where the er ed 1l 

wh ther the u. er want to . top, play, forward, rewind r r epeat ba k th simulati n 

and al ·o the; simulution slidin • timeline. All the button · icon au: di ·pla ed in mo 'l 

familiar button uch as play bull n ar rec gnizcd b all us with t11 arr 

. hape. "This is important to let the u. er of thi: ,'imul ition can noticed what the 

utt r a ti n after th y Ii cin n it. 
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7.2 System Testing 

When function testing is compl t , 

all requirements specified during the initial stages of software dev lopment. The 

next step is to se if the users concur any problem when viewing the site. 

To do this, several users coming from econdary chool were invited on the 

first prototype of this simulation. As a re .ult, mo ·t of the u .e concluded that they 

are not familiar with the simulation. This is causing of, before th· they just 

learned about the process of Natural Water Cycle from the text including 

from the Jecture by their ci nee teach . They are al mplain d a >ut th 

slo Ioadin of the animation. 1 hcrefore, the animation in avi file format had to 

be change into mpe file format be au ·c of the large size of avi file rmat. 

Feedback from the • tudents i very important in designing U1e anirnati n and 

the int rface of the imulation. I lo e e 

demands cannot be met. This i because fir t, there arc limitations to what the 3 

Studio Ma. (as the 30 modeling tool) and Flash (as U1e interface tool) can do and 

nd, du t tim on traint, forth r r n ptimizing irnulari n 

perfonnan is limited. 
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7.3 Acceptance Testing 

Finally, when everything runnin with ut n pr 1 m, p· nee 

testing is conducted. Acceptance testing c amin show w 11 th use 

to the user actions that their make, accuracy o the animation and accessibility of 

the simulation. 

Testing phases focus on optimizing its performance in loading time as well 

as its rend ring performance. since the file for the animation video in avi fi1e 

format is quite big and the huge amount of graphics processing and rendering, 

evaluation on time taken t load the animation file id f great ncern. · en 

after the successfully load moothly by c mverting the avi file format to mpo • file 

format. 
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Chapter 8: Evaluation 

8.1 Overall valuation 

8.2 Strength 

8.3 Limitations 

8.4 Recommendations 
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Chapter 8: Evaluation 

8.1 OveraU Evaluation 

The s stem evaluation ill focus mainly on both the Natural Water 0y.el§ 

animation and the interface. The first evaluation is to determine if the following 

objectives were achieved. 

Objectiv Reason (if any) Achieved 

Modeling 3D object and animation 

of the Natural Water Cycle 

Simulation. This would provide 

reali tic vie of the faculty to t he 

users. This 30 modeling object and 

animation will used in the simulation 

The Natural Waler Cycle Simulation 

should provide users with user 

friendly control buttons that will 

direct th u r t the ccn rhnt their 

want to iew. 

Ye 

The more realistic the 

Natural Watcr 'ycle 

animation the more auractiv 

to the u er. U. rs fell e cited 

to knowing about atural 

Water ycle proces ses. 

y these button s, use · can 

navigate on their d "Sire. 

Ye 

The imulation narrat r 

~ · nchronizcd ' ith the 111\l'l 

nuimati n and the inf te: t. 

y 

will hear th 

v ice whil readin 

the iufi text, so therc v ill be 

n > lo t urform II n in th tr 
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Volume sliding controller that will 

let the user to increase or decrease 

the volume of narrator voice. 

No but the slidiru; YOl~e 

control is only miner thing. 

User still can control volume 

by using Windows volume 

controller. 
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8,2 Strength 

TI1e key feature of th Natural Water le imul ti n ar€ it iaterfaee 

and the Natural Water yclc animation. The simulation presents to user a U§W 

way of learning especially to science subject. his simulation provided a 

ufficient animation for users to see the whole picture of Natural Water Cycle. 

To add more flexibility, the will be provided a repeat buttons so that users 

are not need to press on the play buttons again whenever they want to sec the 

simulation a rain. The simulation arc also provided with narrator voice ich is 

the user can j t bearing t what the narrator e plain a ut the Natural Wat 

cle processes. 

·1 be info text panel is set to be display synchronized with the anim ti u 

and narrator oice By this panel, the users e pecially student. can r ead tb info 

te t panel, hile iew the Natural Wat r Cycle animati n. 
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8.3 Limitations 

The obvious limitation to this simulation system i th high requirements 

of the computer that being running the simulation. Although tl1c total file size 1 as 

been optimizing, loading time is still considered slow even running from high 

computer specification. Rendering of 3d models also consume a Jot of ure . 

This , ould explain the high minimum requirements by the sunulatiou, 

Another Limitation for the simulation is the rigidity to control the volume 

of the narrator voice to be louder than background sound. This happened causine 

by limitation of Flash MX where it cannot etting the valu of the ba kgr und r 

narrator oice. 
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8.4 Recommendations 

The recommendations foe the futur enhancement f th Natural Water 

Cycle Simulation focus on more optimization of the performance as well as 

increasing flexibility and functionality for users. 

Incorporation of Macromedia's Flash files is recommended giving users 

more tlexibili.ly and understanding towards the purpose of the simulation. The 

Flash panorama images will enable users to rotate 360 degrees in a picture file. 

Users are abJe to understand more about the Natural water Cycle Simulation 

proce . A Fla h file then can be loaded t giv the u r a real pictur of hat j 

behind the animation, not only that users arc able to r tare 360 degrees to ie th 

animation. 

3D Studio Max version 6 can be recommended as 3D modeling tools for 

future enhancements where by u ing thi er i u, 30 bject mod I r , 

modeling 3D object or scenes more realistic by importing 3D objec from 3 

Studio Max 30 object· library. The 30 library i pr vidin t U1c mod ·I· with 

alread -made JD bject . For extra modeler can till m ified 01e already-mad 

3 objects. There are also many 3 objects effect feature in 3 

v sion e. 

tudio Max 
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Adakah anda tahu tentig rultimedia? 0 Ya Tidak 

Adakah anda memiliki komputer peribadi (P ) di rurnah? D Ya D idak 

ecara purata berapa larnakah anda luangkan ma a mcnggunakan P di rumah? D I Jam D 2 Jam D > 2 Jam 

vi) Adakah anda tahu tentang apakah itu 20, D dan anima i ? D Ya D Tidak 

v) 

vii) 

viii) 

Appendix I (Questionaire Form) 

Borang Kajian Soal Selidik. 
Fakulti Sains Komputer & Teknologi Maklurnat, 
Tujuan:Mengkaji sama ada pakej pembelajaran 30 dapat mcmbamu p Jajar-p I jar di 
sekolah. 

i) Nyatakan permgkat sekolah anda sekarang. O Rendah D Menengah Nyatakan: _ 

ii) Nyatakan kawasan sekolah anda sekarang. 0 PJ D KL Lain-lain: _ 

iii) 

iv) 

Adakah anda tahu tentan > pakej pembelajaran D Ya D Tidak 
Adakah anda pernah m n 1gunaka11 peri ian an m libatkan p miban tun D Ya D idak 

ix) Adakah anda ber etuju dengan pendekatan peugajaran an 1 di :111110 an I ·h urru 
guru cf i ek lab ands D a D Tida 

Ada al1 auda b ·r ·1uj11 a tar pak ~ p ·111b lajaran • 
p ·11 1ajara11 ba >i men 1ga11tikan kacdah p 11 1 ~u1 111 D a O Tirluk 

r 1 en 1ap·t and q b 1 p ndapnt s ·d •mild 111' 

di un k Ill ba ai alat buntu 
Ill ' •dj I Id l 

ii tnfi\k rn h 1h 111-h 1h rn n1 ·11~ 111 l 'll' 1111 111tl 1 11111k 111 • knr mt•' 0 Huku I ujuk tn LI t 1 !11111 I } ('I) I ·111b I j 11 111 
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Appendix. I (User's Manual) 

Following are the users manual to interact with lhc slmulati n: 

Firstly to running this simulati n, u er' ju I click n th irnulari n fi1 

it is .exe files or .swf files. Then the interface will c me 111. Th int rf had pr vided 

with 7 control buttons with liding animation timeline and tw panel which are the 

simulation panel where the 30 animation prcces se will be di pla ed and the info text 

were info text will slowly come from the bottom of the panel nchronized with the 

narrator voice's. 

About the c ntrol button , be! w ar the Ii 'l f wh t the acti n f the utt n 

when u er click on it: 

i) Stop button 

ii) Play butt n 

To top the imulation . 

Play th imulari n, th narrat r v i , and t t inf will 

play aut matically b clicking thi butt n. 

To start back the imulation fr 111 beginning. 

T rewind th imulation where er pr e the u er want 

iii) Back button 

iv) Rewind butt n 

v) rward butt n 

10 i w. Narrator ice and inf te 't t 

pr ce . 

n rward the 'lll'Hllation pro' '' \' the u ·r 

want to i w. Narrator and inf t » l t , ill r 11 w 

nt 

n R p 'at butt 11 

urr Ill pl 

T 11d up th simul 11io11toI1:1 :11nulttti 

All: 'I tis ·1s h tl'I ·H th . imul 1tinr1 • 11111111 

an 

Univ
ers

ity
 of

 M
ala

ya



Ref erenees 

1. Lammer , J., Go ding, L., (2002), MA YA ../ Fundamentals, nited 

America, New Riders Publishing. 

2. Peterson, M, T., Minton, L., (2002), 31) Studio Max Fund m 1111/.-, ev Rid rs 

Publishing. 

3. Hawken, T., (2000), The Art of of Ma a, nited tale f America, 

AliasJWave:front ·ducation. 

4. Lemay, L., Murdock, K. & ouch, J, ( 1996 Laura Lema 's Web Workshop: 3/J 

Graphi is and VRM/, 2, am Publi hin '· 

5. Van der Merve, H., J, ( 1996), 7'11' Multim dia t. 'cm11ng I' 1 ·bg ,,. 7'11, Instrument 

To Take The Dis/an Edu iation, Department of ·ducati nal tcchnol 1 • 

niver it of Prcl ria, Pretoria, 0002, uth. 

6. webma ter, (2002), Hi l 1 and D vel pment f Multimedia [online], vailabte 

fr m: http://www.ucalgaryr.ca 

7. webma ter, (2002), 31 

http://www. eel rlounge. m 

Animation [onltn /, ail ble fr Ill: 

webm ter, 20 2), Animation (la/hint's /011/111e /, J\ ailab! • fr m: 

http://www.ha·h.com 

wcbma t r, 200 ... H-Ho >k , uorc I m/111, /, t iiluhl ' fr 111: 

10. webm 1 ter, ocn If ttcr Im ii mt' I ,11l 1bl • fr nu 

11 

http://\ \ \! ,\I.' I •q • I{ .\IS 

v ·l>1111-;t ·1, _oo_ . llu: 1 1t1m1/ Ir itcr '1· ·I· /r nltne], 

hltp./1' W\ .mn Iii' \ /I 

iii th] · l'iom 

' I I 

Univ
ers

ity
 of

 M
ala

ya



12. webmaster, (2002), The Natural Wal 'I' C ·le [onltne /, \ il bl f In. 

hltp://www.dc .cxetercom.uk 

13. webmaster, (2002), 31 S111dlo Ma [onl tne], ii bl from: 

14. 

http://www.discreet.com 

webmaster, (2002), The Natural Water C cle [online], 

http://www.newtek.corn/product /3d tudi max.him 

webmaster, (2002), MAYA featur s for ersion -I [onltne], 

http://www.newtek.com/product /alia wavefr nt/ma a/maya.htrn 

16. webma ter, (2002 , UghtWave featur s /011/i11e/, Availa le fr m: 

http://www.newtek.com/pr duct /li ihtwa .html 

ailable from: 

15. ailable from: 

Univ
ers

ity
 of

 M
ala

ya




