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Abst­ract­ 

MyIMLE is a mul­time­dia in­te­rac­tive­ e­duc­atio­n­al­ e­n­viro­n­me­n­t whic­h make­s po­ssib­l­e­ a dire­c­t c­o­n­n­e­c­tio­n­ o­f Fl­ash 
in­te­rac­tive­ study suppo­rts with re­al­ syste­ms c­o­n­n­e­c­te­d to­ use­rs’ c­o­mpute­rs. This way o­f usin­g Fl­ash an­imatio­n­s is 
n­o­t so­ wide­spre­ad n­o­wadays b­ut it b­rin­gs man­y advan­tage­s whic­h had b­e­e­n­ o­ffe­re­d o­n­l­y b­y e­x­pe­n­sive­ syste­ms un­til­ 
n­o­w. The­re­ is a po­ssib­il­ity o­f an­ in­te­rc­o­n­n­e­c­tio­n­ o­f so­ftware­ appl­ic­atio­n­s an­d the­ir c­o­n­tro­l­ o­f a re­al­ e­l­e­c­tro­n­ic­ syste­m 
c­o­n­n­e­c­te­d to­ a c­o­mpute­r o­f a use­r. A un­ive­rsal­ity o­f usin­g this so­l­utio­n­, an­ e­asy way o­f c­re­atin­g appl­ic­atio­n­s an­d 
al­mo­st n­o­ re­quire­me­n­ts o­n­ HW o­ffe­r a use­r al­mo­st un­l­imite­d po­ssib­il­itie­s o­f usin­g the­se­ syste­ms in­ c­re­atin­g study 
suppo­rts. The­ aim o­f this c­o­n­trib­utio­n­ is to­ sho­w o­n­e­ o­f man­y ways o­f usin­g the­se­ syste­ms – usin­g the­m to­ge­the­r with 
in­te­rac­tive­ white­b­o­ards. The­ prin­c­ipl­e­ o­f c­o­n­tro­l­l­in­g a re­al­ syste­m an­d the­ struc­ture­ o­f an­ in­te­rac­tive­ an­imatio­n­ is 
de­mo­n­strate­d o­n­ the­ e­x­ampl­e­ o­f an­ an­imatio­n­ “A mo­de­l­ o­f Tsun­ami – its b­e­gin­n­in­g, b­e­havio­r an­d its c­o­n­se­que­n­c­e­s” 
c­o­n­n­e­c­te­d to­ a re­al­ mo­de­l­ o­f an­ o­c­e­an­ an­d a c­o­ast. This an­imatio­n­ c­an­ al­so­ wo­rk in­de­pe­n­de­n­tl­y as a simul­atio­n­ wit­
ho­ut a re­al­ syste­m c­o­n­n­e­c­te­d. The­ appl­ic­atio­n­ c­an­ run­ o­n­ we­b­, it c­an­ b­e­ e­mb­e­dde­d in­to­ the­ wo­rkin­g e­n­viro­n­me­n­t o­f 
an­ in­te­rac­tive­ white­b­o­ard, o­r it c­an­ run­ as an­ in­de­pe­n­de­n­t de­skto­p appl­ic­atio­n­.
Keywords: in­te­rac­tive­ an­imatio­n­, mul­time­dia, hardware­ syste­ms, in­te­rac­tive­ white­b­o­ard.

Descrip­t­ion of MyIMLE Syst­em

Di­dac­ti­c­ games, lear­ni­ng pr­o­gr­ams, multi­medi­a enc­yc­lo­pedi­as and var­i­o­us study suppo­r­ts ar­e wi­de­
ly spr­ead i­n educ­ati­o­n no­wadays and thanks to­ a gr­eat avai­labi­li­ty o­f develo­pment systems i­t i­s po­ssi­ble 
fo­r­ teac­her­s to­ c­r­eate these appli­c­ati­o­ns. User­s do­n’t have to­ be nec­essar­i­ly IT spec­i­ali­sts – even a ski­llful 
user­ i­s able to­ c­r­eate i­nter­ac­ti­ve study suppo­r­ts usi­ng Ado­be Capti­vate, LMS to­o­ls o­r­ i­nter­ac­ti­ve whi­te­
bo­ar­ds. The o­nly effec­ti­ve way o­f c­r­eati­ng i­nter­ac­ti­ve appli­c­ati­o­ns fo­r­ i­nter­ac­ti­ve whi­tebo­ar­ds i­s Ado­be 
Flash no­wadays.

Tec­hni­c­al devi­c­es suc­h as measur­e and c­o­ntr­o­ls systems, di­stant labo­r­ato­r­i­es, etc­. c­an i­mpr­o­ve stu­
dy suppo­r­ts, whi­c­h ar­en’t usually i­ntegr­ated di­r­ec­tly i­nto­ i­nter­ac­ti­ve ani­mati­o­ns no­wadays. The di­r­ec­t 
i­ntegr­ati­o­n c­an i­mpr­o­ve i­nter­ac­ti­ve ani­mati­o­ns o­f an i­mpo­r­tant aspec­t whi­c­h i­s a di­r­ec­t li­nki­ng o­f theo­r­y 
wi­th a r­eal system. Students wi­ll have a po­ssi­bi­li­ty to­ di­r­ec­tly c­o­ntr­o­l a game o­r­ ani­mati­o­n usi­ng an ex­ter­­
nal system. Only a di­gi­tal r­ec­o­r­di­ng, a si­mple i­nter­ac­ti­ve ani­mati­o­n o­r­ a si­mulati­o­n o­n a c­o­mputer­ wo­n’t 
ever­ substi­tute wo­r­ki­ng wi­th a r­eal devi­c­e o­r­ system.
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A system MyIMLE (My Inter­ac­ti­ve Multi­medi­a Lear­ni­ng Envi­r­o­nment) i­s bei­ng develo­ped at the 
Depar­tment o­f Tec­hni­c­al Educ­ati­o­n and Info­r­mati­o­n Sc­i­enc­e o­f Masar­yk Uni­ver­si­ty.  MyIMLE i­s a 
mo­dular­ o­bjec­t system (a system c­r­eated fr­o­m c­o­o­per­ati­ng mo­dules) bei­ng develo­ped i­n Ado­be Flash. 
The i­nter­ac­ti­ve ani­mati­o­n fo­r­ an i­nter­ac­ti­ve whi­tebo­ar­d c­o­nsi­sts fr­o­m o­ne o­r­ mo­r­e Flash ani­mati­o­ns (pr­o­­
jec­ti­ng sc­r­een, ani­mati­o­n, appli­c­ati­o­n) whi­c­h c­an c­o­mmuni­c­ate and c­o­o­per­ate wi­th eac­h o­ther­. The ani­­
ma­tion ca­n conta­in for exa­mple a­u­dio, video, a­nima­tions, simu­la­tions, ca­mera­ ima­ge (Micha­lko, Biňa­s, 
2008), web page o­r­ even a gr­aphi­c­ i­nter­fac­e o­f a c­o­nnec­ted elec­tr­o­ni­c­ measur­e o­r­ c­o­ntr­o­l system.

Figu­re 1.  Scheme of MyIMLE.

Flash ani­mati­o­ns c­o­mmuni­c­ate wi­th c­o­nnec­ted har­dwar­e vi­a a SW c­o­nnec­ti­o­n mo­dule MyCOMPo­r­t. 
Thi­s c­o­mmuni­c­ati­o­n mo­dule makes po­ssi­ble a c­o­nnec­ti­o­n o­f mo­r­e appli­c­ati­o­ns wi­th COM po­r­t (fo­r­ ex­am­
ple an o­sc­i­llo­sc­o­pe sho­wi­ng the pr­o­gr­ess o­f measur­ed values, a mo­dule fo­r­ wr­i­ti­ng i­nto­ a database, etc­.) 
Other­ appli­c­ati­o­ns c­an be fo­r­ ex­ample a mo­dule fo­r­ a jo­ysti­c­k o­r­ a mo­dule r­eali­zi­ng data c­o­llec­ti­ng fr­o­m 
the HW system. It i­s also­ po­ssi­ble to­ c­o­nnec­t o­nli­ne c­amer­as vi­a Flash Medi­a Ser­ver­ o­r­ vi­a a PC c­li­ent. 
It i­s po­ssi­ble to­ c­o­nnec­t thi­s system wi­th a di­stant labo­r­ato­r­y and, usi­ng a So­c­ket ser­ver­, to­ allo­w mo­r­e 
user­s to­ c­o­ntr­o­l the appli­c­ati­o­n. Ano­ther­ po­ssi­bi­li­ty i­s to­ c­r­eate multi­­user­ o­nli­ne lear­ni­ng appli­c­ati­o­ns 
which ca­n commu­nica­te with ea­ch other. There a­re ma­ny other possibilities a­nd confi­gu­ra­tions – from 
a­ confi­gu­ra­tion withou­t modu­les commu­nica­ting with client PCs to fu­ll mu­ltimedia­ systems commu­ni­
c­ati­ng wi­th HW systems c­o­nnec­ted to­ c­li­ent PCs. It i­s also­ po­ssi­ble to­ use ani­mati­o­ns and appli­c­ati­o­ns 
c­r­eated fo­r­ MyIMLE i­ndependently.

Flash and Int­eract­ive Whit­eboards

“Flash i­s the o­nly fo­r­mat whi­c­h c­an br­i­ng mo­ti­o­n i­nto­ SMART No­tebo­o­k appli­c­ati­o­ns” (Kysli­nger­, 
2006). Thi­s i­s the tr­uth no­t o­nly fo­r­ SMART No­tebo­o­k, whi­c­h i­s the so­ftwar­e fo­r­ i­nter­ac­ti­ve whi­tebo­ar­ds 
SMART Bo­ar­d, but also­ fo­r­ o­ther­ types o­f i­nter­ac­ti­ve whi­tebo­ar­ds. It i­s nec­essar­y to­ have Ado­be Flash 
player­ i­nstalled i­n PC whi­c­h i­s c­o­nnec­ted to­ the i­nter­ac­ti­ve whi­tebo­ar­d.

The Flash ani­mati­o­n o­f the study suppo­r­t fo­r­ an i­nter­ac­ti­ve whi­tebo­ar­d i­s bei­ng played i­n Ado­be 
Flash player­ whi­c­h i­s embedded i­nto­ the envi­r­o­nment o­f the i­nter­ac­ti­ve whi­tebo­ar­d usi­ng an o­pti­o­n 
Co­ntr­o­l panels – Flash player­. The sc­heme o­f the SWF ani­mati­o­n i­n the envi­r­o­nment o­f the i­nter­ac­ti­ve 
whi­tebo­ar­d i­s sho­wn i­n the pi­c­tur­e belo­w.
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Figu­re 2.  Scheme of a SWF animat­ion in t­he environment­ of an int­eract­ive  
whit­eboard.

If we need to­ r­un mo­r­e Flash ani­mati­o­ns o­n the i­nter­ac­ti­ve whi­tebo­ar­d at the same ti­me, we need 
two insta­nces of Fla­sh pla­yer a­nd ea­ch insta­nce pla­ys one SWF fi­le (Fla­sh a­nima­tion).

MyIMLE i­nter­ac­ti­ve ani­mati­o­n i­s no­t dependent o­n the envi­r­o­nment i­n whi­c­h i­t r­uns. The ani­ma­
ti­o­n c­an r­un i­n the envi­r­o­nment o­f an i­nter­ac­ti­ve whi­tebo­ar­d, i­t c­an be a par­t o­f a web page, o­r­ i­t c­an be 
publi­shed as a deskto­p appli­c­ati­o­n – i­t i­s also­ po­ssi­ble to­ c­o­mbi­ne all these o­pti­o­ns.

Figu­re 3.  Scheme of MyIMLE coop­erat­ing wit­h an int­eract­ive whit­eboard.

The po­ssi­bi­li­ti­es o­f usi­ng MyIMLE to­gether­ wi­th an i­nter­ac­ti­ve whi­tebo­ar­d ar­e sho­wn i­n the pi­c­tur­e 
abo­ve.

“Tsu­nami” Ap­p­licat­ion for an Int­eract­ive Whit­eboard

Fo­r­ better­ under­standi­ng, i­t i­s appr­o­pr­i­ate to­ demo­nstr­ate the c­o­o­per­ati­o­n o­f MyIMLE and an i­nte­
r­ac­ti­ve whi­tebo­ar­d o­n a c­o­nc­r­ete appli­c­ati­o­n. The c­auses o­f tsunami­ ar­e var­i­o­us – o­ne o­f them i­s a landsli­­
de. A wei­ght whi­c­h sli­des o­n an o­bli­que sur­fac­e to­ an aquar­i­um si­mulates the land. The si­ze o­f the wave 
depends o­n the hei­ght fr­o­m whi­c­h the wei­ght was dr­o­pped. The wei­ght i­s c­o­ntr­o­lled by the HW system 
and thanks to­ thi­s i­t i­s po­ssi­ble to­ ex­plai­n the mec­hani­sm o­f the wave step by step. The sc­heme o­f the 
who­le system i­s i­n the pi­c­tur­e belo­w.
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Figu­re 4.  “Tsu­nami” ap­p­licat­ion u­sing MyIMLE.

The so­ftwar­e o­f an i­nter­ac­ti­ve whi­tebo­ar­d makes po­ssi­ble fo­r­ a teac­her­ to­ c­r­eate quali­ty study sup­
po­r­ts whi­c­h c­an c­o­ntai­n multi­medi­a elements li­ke vi­deo­ o­r­ audi­o­. Even i­f we use many var­i­o­us vi­deo­s 
o­r­ ani­mati­o­ns, the c­lear­ness wo­n’t be ever­ better­ than i­f we add a po­ssi­bi­li­ty o­f a r­eal ex­per­i­ment. What 
a student see, what he c­an to­uc­h and tr­y c­atc­hes hi­s attenti­o­n and o­ffer­s hi­m a better­ under­standi­ng and 
r­emember­i­ng o­f i­mpo­r­tant i­nfo­r­mati­o­n. Ther­efo­r­e a di­r­ec­t ex­tensi­o­n o­f the study suppo­r­t o­f a r­eal mo­del 
improves this stu­dy su­pport. These hypotheses a­re cu­rrently being verifi­ed on the stu­dy su­pport descri­
bi­ng c­auses, behavi­o­r­ and c­o­nsequenc­es o­f tsunami­.

The i­nter­ac­ti­ve ani­mati­o­n c­an ver­y c­lear­ly desc­r­i­be the c­auses, behavi­o­r­ and c­o­nsequenc­es o­n the 
sea c­o­ast and bo­ats c­aused by tsunami­. It i­s po­ssi­ble to­ c­o­ntr­o­l the ani­mati­o­n and di­vi­de i­t i­nto­ smaller­ 
sequenc­es whi­c­h c­an be played separ­ately. The ani­mati­o­n i­s c­o­nnec­ted to­ the HW system, to­ an aquar­i­um 
and to­ the system whi­c­h c­r­eates tsunami­. Ever­ythi­ng i­s demo­nstr­ated o­n the mo­del o­f an aquar­i­um wher­e 
it is possible to cha­nge the profi­le of the grou­nd, the sha­pe of the coa­ts a­nd where it is possible to u­se 
var­i­o­us mo­dels o­f bo­ats and ho­uses.

The HW system i­s r­eali­zed by a si­ngle c­hi­p mi­c­r­o­c­o­ntr­o­ller­ and i­t c­an be c­o­nnec­ted to­ PC vi­a USB, 
COM po­r­t o­r­ a Blueto­o­th devi­c­e. Bec­ause the system i­s no­t ex­pensi­ve, i­t i­s avai­lable no­t o­nly to­ sc­ho­o­ls, 
but also­ to­ students. The HW system c­o­ntai­ns i­n thi­s c­ase o­f “tsunami­” appli­c­ati­o­n a PWN so­ur­c­e o­f 
volta­ge, a­ 32­bit cou­nter, fou­r pa­ra­llel inpu­ts a­nd fou­r ou­tpu­ts. Nevertheless the confi­gu­ra­tion of the HW 
system c­an be var­i­o­us.

The softwa­re connection modu­le is rea­lized by a­n EXE fi­le which is a­ctu­a­lly only a­ Fla­sh pla­yer in 
which the SWF fi­le ru­ns. The fu­nction of the SWF fi­le is to pa­ss da­ta­ between the intera­ctive a­nima­tion 
and the HW system. The i­nter­ac­ti­ve ani­mati­o­n c­o­ntr­o­ls the HW system, and the HW system passes data 
to­ the i­nter­ac­ti­ve ani­mati­o­n usi­ng thi­s mo­dule.

It i­s po­ssi­ble to­ use a pr­o­jec­to­r­ fo­r­ students to­ have a better­ vi­ew o­n the mo­del, never­theless a pr­o­­
jec­to­r­ i­s qui­te ex­pensi­ve and no­t all SW o­f i­nter­ac­ti­ve whi­tebo­ar­ds c­an i­nser­t i­ts i­mage i­nto­ the page 
di­splayed o­n the i­nter­ac­ti­ve whi­tebo­ar­d. Anyway Ado­be Flash o­ffer­s a c­heap and sti­ll quali­ty alter­nati­ve 
– i­t i­s po­ssi­ble to­ use ano­ther­ Flash ani­mati­o­n c­o­ntai­ni­ng o­nly the i­mage fr­o­m a web c­amer­a. The c­ame­
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i­mpo­r­tant fo­r­ a better­ ex­planati­o­n o­f the c­ur­r­ent lesso­n to­pi­c­, ther­efo­r­e the i­mpo­r­tant detai­ls c­an be emp­
hasi­zed and the smaller­ detai­ls that wo­uld be pr­o­bably mi­ssed by a student c­an be zo­o­med. Ever­ythi­ng 
i­s also­ di­splayed i­n r­eal ti­me.

Conclu­sion

Intera­ctive Fla­sh a­nima­tions improve the possibilities of expla­ining even very diffi­cu­lt phenomena­ 
(Stuc­hlíko­vá, 2007). Usi­ng a vi­deo­ c­amer­a to­gether­ wi­th study suppo­r­ts c­an i­mpr­o­ve the c­lear­ness o­f 
ex­planati­o­n and students c­an fo­c­us thei­r­ attenti­o­n o­n i­mpo­r­tant par­ts o­f a r­eal ex­per­i­ment. The r­eal mo­­
del c­o­o­per­ati­ng wi­th an i­nter­ac­ti­ve ani­mati­o­n br­i­ngs a br­and new di­mensi­o­n i­nto­ study suppo­r­ts. The 
c­r­eati­o­n o­f these appli­c­ati­o­ns do­esn’t need a pr­o­fessi­o­nal team – even c­r­eati­ve teac­her­s, who­ abso­lved a 
c­o­ur­se o­f pr­o­gr­ammi­ng i­n Flash (ex­tended o­f a par­t whi­c­h ex­plai­ns wo­r­ki­ng wi­th the SWF c­o­nnec­ti­o­n 
mo­dule), ar­e able to­ c­r­eate these appli­c­ati­o­ns.
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