WD 2005/ 111861 PCT/ S&005/000148° 1 A Subtitle

Transl ati on Engine Technical Field 5 The present

i nvention concerns a subtitle translation engine.

wackeyousd of the I nvention Modern el ectroni c PrItSer805/000148

such as video playback nmachi nes and conputers often

10 enpl oy Conpact Di sk Read-Only Menory (CDROM nedia

or DVD nedia for storimgubtitfediramsiativnBngiie dat a such

as video or audio data. In the remainder of this
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since the subject matter of this disclosure applies

equal 'y to both t s of syst DVDs are a
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specific advantage a DVD has over a video cassette

tape i titles to be turned on or
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| anguaf®” oo PRV e S attiar Gl e Shfastfe appies

~files eqmlfoluoﬂrstypesmfwsmntadl rectory |labelled "VIDEO

TS5 on the DVD disc AVCBfiIe is a basic MPEG 2
system stream Eac ile is a file that contai

mul t | pP¥RE SR @lt%f@%we R:UeP SHRaPHEBRRSC Do EPeTigsayantage 2
st r eanBVD YiaBobdrlaabdasasdelty tapeid thatit afiolvs spibttixetd taldogd on or off
Digita d '
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25  DVD movies are stored in Video Objects files (VOB files) in a subdirectory labelled
“VIDEQO_TS" on the DVD disc. A VOB file is a basic MPEG-2 system stream. Each
VOB file is a file that contains multiplexed MPEG-2 video, audio and subpicture
(SPC) streams. VOB files usually contain muitiplexed Dolby Digital audio and
MPEG-2 video.

30
Subfifles are encoded directly into the DVD bitstream itself and are usually
selected for display by a user from the DVD menu, in contrast to Closed Céptions
which require an outboard decoder. There are two kinds of hard-encoded subtitles,
-open and closed. Open subtitles are presented without choice. That is, subtitles

35  appear onscreen and cannot be defeated by turning off the subtitle option in a DVD
player. In contrasf, closed subtities can turned on or off via the D\(D menu or



35 appear onscreen and cannot be defeated by turning
off the subtitle option in a DVD player. In contrast,
cl osed subtitles can turned on or off via the DVD nenu
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device and are therefore defgatable. C osed subtitles
are utilized exclusively by nbst DVDs and sone Laser
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tur nedntmmle&l’ng,oﬂwé SFOVEreznbksirhdrg=i witheviteat andemetidsitkamst @ form a

the vi QWQI@B %ﬂ'&é (r)éF’(t: rk?regr}{s %\/&Fayro% gptof atﬁ% n%u? (r@go sﬁéam {the

se ar At 6 Vi deo & ure tiles
sﬂ%ﬁhﬂn¢ﬁ@s@mfm§@§°’@'fe bl ended into the nDV| e
on playback The advantage is that a DVD pl ayer does

15 no char cter ator.to d th

gD VB Rs G prast TR IR i LU T, e apg stores
in thes senaeate gidaestrips imhgespulpiciughies inthefBEdreTheThese images
di s ad)él%rﬂlé!ﬂl@d irRo theRdvid &?ﬁ%b‘agﬂa GRS a§Ja‘n&B§ ||syth§laé<I§V§ Piayer does

nore space han |a|n t ext D.I a
TR BEERY Puamhier B Re s e PR AR e Asyasthe subtite
t he Saibzhyi tegmirfsrintietshme $mat 8¢ the anbliahet iterafddaVise diselvantage is

subt i {hggﬁle%\éﬁ{ag%§§ig tgk{%drjlﬁwglg sﬁgceSHmﬁlﬁ t(gI’( ﬁfeQ Q)uring playback

I nventi on
pr ovi Wy syptilepenithe W}flamgsreaﬁaéﬁ ae?. geersies &?e subtiles from the SPC

t r anshipdanighdsaveildyk i OBl Rverfth®TV pickirgleo source to
a%gther | anguage, the engine 25 conprising: a

title extractor for extracting subtitle content in
a firSummangofthe Irfveption he vi deo source; and a
transl ation nDduIe for translating words of the
extracted subt content in the

rst 0 a
Saconlt 7 I TR P kCTEm S TG B RRBRoRgSne for
30 | odosiating sebtitlacgutanidral atvidenaoyrce to another language, the engine

25  comprising:
-a subtitle extractor for extracting subtifie content in a first ianguage from the video
source; and
a translation module for translating words of the extracted subtitle content in the
first language to a second language with the same meaning by performing a
30 lookup on a language dictionary,;
where, during playback of the video, the extracted subtitie content is output in the

“second language.

_ The video source may be in Digital Versatile Disc (DVD), Super Video CD (SVCD)
35 format, or any other format where video content and subtities are stored as

~ separate entities.

N
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where, during playback of the vi de(-)“,” t he extracted -

subtitle content is output in the second |anguage.

The video source may be in Digital Versatile Disc

WMRAIPS/1-Egler Vi deo CD (SVCD) 35 format, or anycqtdu2nos/o0014s

format where video content adAd subtitles are stored as

separate entities. WO 2005/111861 PCT/ SG&005/000148 3

ghe Laiﬁgwaag@uatjecuicﬁumwmaﬁwebe leoHup akiblp drabdighaRe. The rl]anguage
at abaggey : ictli LYo A .

| anguadctpmaPBe ARk, Phe LR YictBery fef Hs8H for 12Rtaton

bet vveegetW%‘?rmeFPaﬁa'i W leagipgey dde engiee enayi previgeme user inferface to

provi dsflosr seketion of tierskesid Idruagal | ow sel ection of the

second | anguage. 5 The subtitle extractor may conprise

an Optical Character Recognition (OCR) engine to

conver Thes g#title |extrantont mayt compriseage Opbiralreharatten Remognition (OCR)

f or mat enghlego t:ar@eﬁLq.ﬁﬁu@ebnli@x@lmlnﬁa%@f&n{a& AGmpr ds on

a word-by-word basis or on a 10 phrase-by-phrase

basi s. Advantageously, translation becones nore

accur atte wanslatior enodole dsayatranstteawsidatonda iviord-bypivexdt basis or on a

iy T i R TR
second™a NGRS GES trilplatsd iTpantaatiathet ihawlindsalatien. or '

sinplified characters), Japanese, 15 Korean, Thai,

! , it | at | '
haS e sy Vel 2 bkl Brenc Spion”RafEndat Bafesh. The

~ a DVDSgrafidangtinage may by Chinese Weditianal érovimplifipdicharacters), Japanese,

oub pUtKorda@ SRS HuéQAYer Araifle. The subtitl e transl ation
engi ne nmay be provided within a DVD player or as

software on a standard desktop conputer. The subtitle
t r ans[The i sohtitengansietioragnding g ibecpoyidédsas a ghrdalone unit, and be

for matcoflRbel® ABRVDPRhye R l’ﬂél@vi%&\ < flefi rféphg)ﬁ(aErtheou\(ﬂ():t?,ergspecﬁve!y.

format of the video sSource. a sec -aspe
there is provided a nethod for translating subtitle
cemt efhe butmitle transisticke engir@Unhaychel [Poddeat Wi 4 BYD WRES: orta @ofiware

net hog? gg%aér?!dg%tgq@%mg[‘gps of : extracting subtitle
irs an

content in a uage fromthe video source; and
transl ati ng words of the extracted subtitle content in

t he fThéetubif@ataBod hgheSRE/ther comprise a picture format determination

modute to determine the video format of the video source.

25
in a second aspect, there is provided a method for translating subtitle content from
a video source to another language, the method comprising the steps of:
extracting subtitle content in a first language from the video source; and
translating words of the exiracted subtfitle content in the first language to a second

30 language with the same meaning by performing a lookup on a language dictionary;
where, during playback of the video, the extracted subtitle content is output in the
second language. -

In a third aspect, there is provided a computer program product comprised of a
'35 computer-readable medium for carrying computer-executable instructions for
performing the method described.



30 language with the sanme nmeaning by performng a
| ookup on a | anguage dictionary; where, during
pl ayback of the video, the extracted subtitle content
We 2003t1p1s61i n the second | anguage. In a third pepeebens/ 00148
there is provided a conputer4program product conprised
of a 35 conputer-readable nmediumfor carrying
conput era feueic adpmbl, therais bfovidbd 9 Bandifed sudtild é}fé&hf%énl'b%nerated by
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In a fourth aspect, there is provided a transl ated
subtitle stream when generated by the nethod

descr i edfiftd Bspeck, ithdrd usﬂﬁrlaﬁeéd a tvia@& %trbém QB@.\AHQ#& aft MPEG-2 video
vi deo t rea

i1 pRERBP U e Rh e FRdp Hed g B eieare orben
described. 10 Brief Description of the Drawi ngs An
exanple of the invention will now be described with
reference to the acconpanying draw ngs, in which:
Figure 1 is a block diagram of a hone entertai nnent
systemincorporating a 15 subtitle translation engine

acRor 4 degcltél;}%"o‘;ﬁﬁgw,a[mnventl on; and Figure 2 is a

process flow diagramo 2l at | ng subtitle content
froma video source to another |anguage. Detail ed

Descr ifpt ieRéim@é 6fhﬁleDfr@¥‘\4ltBHSwﬂl %V\R%fee%écﬂge(} QYHE' %f'érgncqa to the
asubtltletranglatlon enfgl3 20 is a standal one uni

i FESTEYEE grawings ip vl home ent ertai nnent
- syst efmigu® 1Tkea didekididgeart manasham @nterteingiente sydem incorporating a

t | | - Al
Aot hec e UM Rafo Sh@lnd 1 B Frad Rt ah e
ent er F e ﬁf 25hrepesth fipw @Wﬁ@l@é@“ﬁ'aw\ﬂﬁ%ﬂ?ﬂca@teﬂ flom a video

a di spbhaye toranbthetiahgwagea tel evi sion or nonitor 12,
hi-fi unit 13 and speakers 14. The subtitle
translation engine 20 is connected to an output of the
DVD pPatpéipd Peserirtionrof ithpRitawdiast he tel evision 12. The
sabtitle translatlon engi ne 20 includes a subtitle

ext I‘a&&l ol (nd%il e 213 an&rﬁ 30 [t ransl ati on_nodul e 22.
A pi cture Por maf et & FGE Fapsidionyigines2dissd sgioarynit 20
to infarperbley idet ikl femehetidrantdne sysitahe o Of TherBibtklS translation
DVD O8nghie0 b &Fan¥ihid SubRlcBdntent from a DVD movie to another language
unavailable on the DVD. The home entertainment system 10 comprises a DVD
25  player 11, a display unit such as a television or monitor 12, hifi unit 13 and
speakers 14. The subtitle translation engine 20 is connected to an oufput of the
DVD player 11 and an input of the television 12.

_ The subtitle translation engine 20 includes a subtitle extraction module 21 and a

30 translation module 22. A picture format detector (not shown) is also provided to
initially determine whether the video format is DVD or another video format
compatible for translation.

Referring to Figure 2, after a compatible video format has been detected 51, the
35  sublitle extraction module 21 exiracts 52 subtitle content in a first language, for
example, Engfish, from the DVD. Subtitles are extracted from the SPC stream of
the DVD player 11 before it is multiplexed with the video and audio streams, and
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r
-text fornmat,

conpati ble for translation. Referring to Figure 2','

after a conpatible video fornmat has been detected 51,

the 35 subtitle extraction nodule 21 extracts 52
braoshieisepntent in a first | anguage, for examd®sG1005/000148
English, fromthe DVD. Subtitdes are extracted from

the SPC stream of the DvVD player 11 before it is

gglog |/ gl@b&aﬁb%ﬂyﬁﬁe gmaﬂa/éﬂ&gﬁﬁngﬂo@mwmérﬁ%ﬁ i ,Hhélﬁgemmut of the
. capt ur e e _ .
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vi deo d{gpiy[qd fyf the [sebtitip\eRtradtiay enoduls 2 efirbe sutpitie egtchetitt Module 21
I tS COMEk!dnUSticalSthfpalts R niFiJhe(O%ﬁg n%{gm%gﬁgt'l&m?(ﬂ)em convert 53

subtitle extraction
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pasge ] i on _nodul e for slating
Fhad EngPihekond B8 e8I UG oMl BitmP i g R ndie.

exanpl e, Chinese wth the sanme neaning. To inprove

the OCR thé ga@skiion ML WS, S14Bkip!; ' i |
pre- 1@ g__[ef I %edonpq re-,traigiﬁdcgqié erﬂi"?g%?'?/ﬁgsr&aeg% RiBnary '_Jsmg
i ncor por "8!55 |§‘|‘P@ & ﬁ’g ABHPUL g tiexample, fie distianasy faat ghpwn) is-an
modul eelgdtronig BnglighPhinese pitibroryad aintains vidi@ BRYRrd translation 56 as
di ¢4 i oRar % | ' it t i hput . .

In this ex%HﬁJla;éE?tot %@gsﬁﬁsﬁg? ig'?ﬁgtéhgﬁtg\ﬁﬁ)&a%hadqn(’%s hot yield a
el ect r &A5TE BRYFT 8h inckiendigiongivcior gn@higesgnenuésientaianword for word

V\ﬁr d fioansiatord ist pemisinad | N tebplasel STHACEhgBR MPRBSR brBgressively
phra

S l.atd J rgse.in English does not .
el d oo @iced b BeBBb gy rR G  inage Sdivaent
Chi nesi@ve gy ebsited $8ndhel dicpnapoean be uaerstpaiednorn splaced if a
pezof ormm@@r oRrdidie bBEUnRRe avdiBBls ENBL1 §iltiohHt §dt |uF?ria§ed via Internet
progre g_}néel ?g . transl %ﬁleq h& [ Qjese until a o
possi bqsoe AGPT oM qB Ingtetighie i9PEsR SRR 2By ehthe dipligeary, for
been. exp@plel an &b B&rnefheardbe tcomtriauted aand @alttited by a group of
updat eogik t4 RRr&RaE dcbudclOr NEVS tﬁg gﬁﬂagfg t(fﬁﬁ%@ecc‘ ability of the

Th ade ernet

avai | apl e. e dictionary Is upgr Vi a
downl GHYOBTY-from an install abl e CD-ROM disc. A central
c@py of the dictionary, for exanple, on the Internet,

peop! SIE0 e CHILES! ciBu@ e Bl BeRette Vit 8 divolon, supte, =
t o phrepicergplaBPy istrpamtis tageeraled A9 tonbe WultRBxAT 6@ rwithHbe video
Chi neseedinlint bliputtio BRAMBMIRE &itedielR1Fh B e FRG blahck of the
subti 1ir!o%ie, %e extracted subtitle content is output in Chinese with little or no latency

30 from the subtitle translation process. The process repeats itself for the next subtitie

extracted by the subiitle translation engine 20.

The translation of subtities from one language to another not present on the DVD is
seamless and transparent to the user after they select the language of the subtitle
35  for display.




repl acerrent SPC stream IS gener ated 59 to be

mul tiplexed 60 with the video stream and output 61

to the video input of the television 12. During
wbaytraaksesef the novie, the extracted subtitl epe@ric®iésinooias
is output in Chinese with ligtle or no latency 30 from

the subtitle translation process. The process repeats

i tself g rprés'@ﬁt |ﬂ€e¥|§|or§§ékgpbﬁéagle tS)g\f(ﬁst 4l @chh\ﬁdeo format overlays
subtitle ra |on eng‘%/ " The translation of

subt i t 19 T"F E“eﬁaﬁ@ ﬁ? ideq sgesma rcoplgins mpe@efﬁt” tdependent
t he DVBuIDt&;ImgS:BamieBS‘Gr diffetlertt Qe RREETHe $ubtiftel @rdloRSiarl drethe top of

615 S g oo

pr e entUrel A O, endemaprli cabl e to SVCDs. The SVCD
vi deo format overl ays graphl cs for subtitles. An SVCD

vi deo cont ai ns our
subt 1t BTN ReRLlPisBor e depHBE b Grorgare fo the DVD and
subt i t B¥&Ddpenahibis| exividagad thhleoth@'pwdﬁo fotrhags wihdreovideragentent and
|n r eakubtid®aré Sered sEpphi@ly iieidsiBia. an 1 ndependent track,
(}/ can be 5 turned on"and off, on denand. Although
present invention has been descrl bed with
r ef er eAlfeuglothi peesBMimanton R¢Eeh des@mibed With fefer@itei t6 a0Rshdalone

that o y ¥ e

subt i £ ['0c20, I Ee BT HOAEfy rigir FRARL b Bifoware o pertorm
Al t houlljh Metfod of sansiation #zﬁequcm pm@l% ddalsteenyishirstithal 2 $tandard
r ef er eDeR plagerangytbanstalied @ pdtdirh tilnethdd dr Frafdiitioh A86Gibed.

thl%t a standard conputer installed with software to
perform the nmethod of translation described is

possi bt will betapprecigled by @rtsopa ghditbdtin fie art hotomaeerals vBYBlions and/or
pl ayerméditatishs ri‘i'n)a‘}'l:ﬂ‘e'n‘f‘f:ﬁ:leetté’ tr%qﬁ\fe‘}’nﬁ&'ﬂ é&@mﬂrﬁtﬂm’i@ ?é%r G embodiments

t ransl a{hl on, descri bed, be apprecia

per sonf¥8y §5paring fromhe gpqpet ‘Pfa‘ip'rlﬁ lﬂfré'?eo'ﬂ‘ée“y%‘? PR %‘i’gf described.
and/ orThenpesénit cerbaiimsentsa yard) ethemtieet o theecordiderdk &N aflSrespects
shgwn rf'ltﬁtrzstngaﬁ@ﬁ&'rés'trfbtl\?émom ments w thout departing
fromthe scope or spirit of the invention as broadly

descri bed. The present enbodi nents are, therefore, to

be considered in all respects 20 illustrative and not
restrictive. PCT/SG2005/000148 Received 14 March 2006

b’



7 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1.

A subtitle translation engine for translating subtitle

content froma video source to anotther |anguage, the

engi ne conprising: 5 a subtitle extractor for PCT/SG2005/000148
extracting subtitle content in a first.language fhramived 14March2006
the video source; and a translation nmodule for -

transl ati ng words of the ext racfed subtitle content

in the first | anguage to a second | anguage with the

same neanj : formng a_| ookup on a Ianguage
dictionaﬁyggkgmﬂﬁga!NQﬂﬂﬁﬁ&F FALLOWE: vi deo,

. the extracted subtitle content is output in the -
second | anguag @ubhtﬁr\g\nmgﬁ @ﬁ#a q&%&h@éﬁ&”&ﬂﬁle Jﬁéﬂk ﬂg}ﬁ b¥ideo
Is able to be I-neé accor

claim 1, V\,herséJFrﬁ tf)ﬁ'éu(a\?f'argﬂagé’ ﬁ"r?f'@%? PG gi taI 15
Versafi |l e Di stsubiliyByiractsfpreextryiticloaibiBD cfrBWOD)a fir language fom
-any format whediieo Youftg:angont ent and subtltJ es are

stored as se [l s& n

to claimi, \?\‘ﬂ ﬁ&rﬁmﬁ%} elf%rﬁraﬁiaa%g %ﬂr%st ?‘VatF‘gs“gﬂlg ent
~a | ookup tab|*'étheafff6'aa%gﬁo§seesecm iangueuqew@rilga $p@e meaning by

accor di ng t o pefiening Blpokuper Slbnguidd@iclivamguage di ctionary

i.s uged for ﬂhé@%ﬁr@'ﬂa%clp&&h\é@ QJ {EQ Eﬁm&%ﬂbthm@othmoumut

| anguages. ne accor

the subtitle "}3% ?eﬁ?fg?ﬁng‘@g?rﬂl"? ‘g@ée‘" theslanguagesicliqagry is able to be
Char act er "‘Red®giedt i on (OCR) engine to convert subtitle
content "in image format into-text format. 6. The

engi ne cor wher ransl at | o
modul e ta%ansﬁlg‘{]e anQ agco@%ng tc;Lblalm @ wger% tt Ja B%qeg k.o[p%tﬁl ‘
a phiiase- by- SrFALIH DY S“B‘?DV'F'GO %@Vﬁﬂ)gﬂfﬁ'ét er@edfeidiatigere
to claimil,. wverceitentsideutfiligsste stapetigh sgparaiceniisy one of :
Engl i sh, French Spanish Italian or German. 8. The

engi ne %ccorgﬁe rein the second

cl
| anguagé™is any %?19‘ Aocore @m%g]a'mgm'??éeg@m('??géﬁﬂetd%q‘?% is ppe of
sinplified cﬁﬁ?@&?@?@ddﬂt@aﬁanese Korean, Thai,
Russ:lOan or Arabic. Amended Sheet

4, The engine according to claim 3, mmerem the language drctlonary is used

=

for translation between more than two Ianguages

5. The engine .accordir'lg to claim 1, wherein the subtitie extractor comprises
25 ‘ an Optical Character Recognition (OCR) engine to convert subtitle content
in image format info text format,

6. The engine according fo claim 1, wherein the translation module translates
words on a word-by-word basis or on a phrase-by-phrase basis.

36 .
7. The engine according to claim 1, wherein the first language is any one of
English, French, Spanish, Italian or German. ‘
_ 8. ~The engine according to claim 1, wherein the second tanguage is any one
35 . of Chinese (traditional or simpfified characters), Japanese, Korean, Thai, -
.Russian ot Arabic, ' '
' Amended Sheet

IPEA/AU
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. is able to. b

to claim 13, THETR

" Amended Sheet

| PEAI AU PCT/ S&005/ 000148 Received 14 March 2006 8

9. The engine according to claiml, ‘wherein the

subtitle translation engine is., a standal one unit,

for connection with a DVD player .and tel evi si on screpgT/SG2005/000148
for input and output, respectlvely 5 10. The eng&Rived 14March2006
according to anyone of clains | ﬁo 8, wherein the -

subtitle translation engine is Incorporated within a

DVD pl ayer. 11. The engi ne- accordi ng to any one of -
trans| ati

cngi e 1's.'g_ oot S o biiF g oS e SuG g enoe
conput er . 2 §igndglone up, dor é‘i‘f@?‘ﬁ@ Wb edVaivkyer aad telbdiiamsdreen for input
further cowpripgiresgectivelyi cture fornmat deternination

' nmodul e to determ ne the video format of the video

sour cé& ? met hod for translating subtitle content
from a vi B PRee @groniing it ary ong of plaie; 4 4y 8, where the sublitle
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where, during playback of the video, the extracted subtitle content is output
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. 14. ° The method according to claim 13, comprising an initiat step of detecting
25 - the video format of the video source to determine whether the video source
is compatible for trarislation.

A 15. The method aceording to claim 13, whereln the video source is in Digital
: Versatile Disc (DVD), Super Video CD (SVCD) format, or any format where
30 o wdeo cottent and subt:tles are stored as separate entities.

16. The methed according to claim 13, wherein the language dictionary is one
of a lookup table, and database. '

' 35 17. ._The method accordmg to claim 16, wherein the Ianguage dictionary is used
. for translation between more than two languages
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. of a |ookup table, and database. 35 17. The net hod
according to claim16, wherein the |anguage dictionary
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Recei ved 14 March 2006 9 18. The nethod accordi n@etéived 14 March 2006
claim 13, wherein an Opti-cal Chay acter Recognition -
(OCCR) engine is provided to convert subtitle content
inimge format into text format. 5 19. The met hod

accor di ngig o qihal,ﬁgml,g,ac&pcg{e e
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20. The net hoderadirietfagnat 0 cl ai'm 13, wherein the '
first Ianguage is any one of 10 English, French,

Spani s, 4qt al nmet hod accar

to cl ?lqmﬂfs T e?gﬁoﬁ%cﬁong?@etg 8{1?[91 Iaal’i‘@ﬁfﬁ‘@éhﬁ wordg Ry th‘-’o‘ﬁ‘g'a"ted
of Chinese (t F&dietcPiienhire Bansiglerpt # orddy-abrd basistoeors) phrase-by-
Japanese, Kor plasmse baskhai , Russian or Arabic. 15 22 A
conputer program product. conpri sed of a '

-conmputer -, eadabl e. rredl um for carrying

conput er 2&xec UeAtihed Fosing e lpipa, \‘F“Gfefnﬁ@r%iamun@ i 4ngt one of
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“*\/5 vi deo stréam mul BSGAG o TR, 15 oty ae6one i ks any
L st ream accor cﬁ"ﬁg‘f F nege giadiiong or fslmpllmmrﬁhmminese Korean,
| PEA/ AU Thai, Russuan or Arabic.
15
22, A computer program product comprised of a computer—readable medium
for carrymg computer-execulable instructions for perferming the method
accordmg to claim 13.
2q 23, A translated subfitle stream generated by the method-accofding to claim
13. '
24, A videa stream comprising an MPEG-2 video stream multiplexed with a
. translated subtifle stream aecordmg to claim 23.

“Amended Sheet
IPEA/AU




