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:0shd "dan il 4 gall) 4 84" « A linguistic theory of translation »

« Translation is the replacement of textual material in one language ‘SL ¢ by

equivalent textual material in another language ‘ TL ¢
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3 Al Al daaill (151:1988) Peter NEWMARK &ljlasyi in 4nd (2l Cagyaill Wil
2 (A Dlasth in :
: b WS se8 «« A textbook of translation » 4l i "4l daadll anl leile

“Technical translation is one part of specialised translation; institutional
translation, the area of politics, commerce, finance, government etc, is the other. |
take technical translation as potentially (but far from actually) non-cultural,
therefore ‘universal’ the benefits of technology are not confined to one speech
community”. (NEWMARK, 1988: p151).
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"l take ambiguityd in the sense of a stretch of SL rext, normally a word or a

syntactic structure, having apparently more than one meaning, in or in spite of its
context ”.(NEWMARK, 1988: p218).
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sy BV Gl G5 4l LS oI5V i) e it aa ae ) s Wl e LS
s A Gaa Slaall agud 28 sl alell Cleinl dalla lghens dall) dasi 8 Laals 31
A Lelaly 5ludl: Jie cileidally aslell cilallias (e 2l

Arabization of borrowed words . il 4.2.2.5.1
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el L0 e aagiall ad) Wl A galll QalEAVL Liad e say chapall AR g
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ALl ey cpmliall (e wae Dpans By lalliadll o KIS auay A il o adiagg
Al e ) ey CagpSaa) e snalill Al s el
Agglutination call) 5.2.2.5.1

Exgmiall Gy indly Bl 3 ks % of o S S (6 e RS g5l gn
A I Sianiane Gl 43 e Ayl Al 8 BEN) A6 Sl e il sag cdie Cisaialls
Ay BEEY) (e g5 4l o adiay (e liay canilly GEIYY il Slaall 4 Jasing
geally aiag dasia (ga lania tand 4Bl (e o(galll ALY diliae 2l ey ¢ LS lERDY)
O U mead Ally SMOG dpplad¥) o Wl "paai’ (4 saaly S 3 plasy Glua o
.fog s smoke
ol Bl 3 allaadll Lo gy G Geedd) L) s o3gd
Proper names and eponyms Aidal) ciliawally alal) ¢ lanf dan 5 :3.1.5

a2 Al Gl (analll deas vie AT Wile el Clanaly alall oLl daay i
(S e ) Las bl aplialy Baaal) e a1y cpiiSally e sl o lau) Ly

teh WS Lalall clianall (198 :1988 ) &jla s iy

“I define an 'eponym* as any word that is identical with or derived from a proper
name which gives it a related sense”. (NEWMARK: 1988, p198).
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Caagll ARl b Loy i o any Al Al Tl b alall o Land dan i dysraa (S
o s calglally culgall JS6 b QIS lilias Al ypally Bpdad) e s 13 Lasead
« Saint Glya gl Jie Al aa gt Lad « LOUIS » (ugsd Jin clawd) o3 (any J3a3
e ld i and 2gag Jldial (B ) JSG Ldal) Gland) daa i aal S < Germain »
— Qalall Glawddl daay culS 1)) Wb 13X, « maladie de Grancher » (usicd (s
A « leavist » (o' i 1 Jie Corgll Balll £ ol daggin ~Lagad (alidl) e ddudd)
Llals «(F.R Leavis) sudsl Hi-cal ghlat¥) UL ddagiye by oY) S (e ol o
Sady La duald alall 4l mosall Jiliall anl) aag o) sasanal) 28N 3 aajidl e Caraa

il sy Al THPON : Jin [ oensi Lo 3 2y alasy Lo Ldjaal) ¢ Le)

Neologisms and acronyms &gl cpaiially cildaiuall daayi 4.1.5
palies LSy b o8 llig Lagly€ill e 8 s 4 L IS B pageadl) S
Wiy Al a5 Neologisms 'l ad asjidl (usall e dne 3aa

tJsh an il Lgals (o)Al A1 (140 :1988)eh s
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"Neologisms are perhaps the non-literary and the professional translator’s biggest
problem. New objects and processes are continually created in technology "
(NEWMARK: 1988, p 140)

ISy Al B Saa cillesy sldl 858 3 ciiaall g aajiall Apal 8 AlCda
Wian 5" adla
16 Leass
"Neologisms can be defined as newly coined lexical units or existing lexical units

that acquire a new sense ”. (NEWMARK: idem) (loc.cit)
Shaa Alra Cods) Buwa Bagaga BA claag of (AR Aaa LAY claag )
Meianss ) dagl) dal e S Cinn oy pagiall o paitall Jeas

tehlass lediay LS Ay ciliaiall 038 (e sl A Clpaida) G LS

“I define an acronym, again unconventionally, as the initial letters of words that
form a group of words used (vertiginously) for denoting an object, institution or
procedure” (NEWMARK: 1988, p200)

O Asgana S0y clalSl) e A dal) Al galii He 08y Layl  uaidal) dijef
Miea i Bl o) e gl 5 Ao AYAN (dsia (<) Alarinnl) cilall)
e Sa il e Liage Aaadinaddl LSl ) Ui "Aygalll cpsinall’ mllaas iy 138
dale. lpaidall oda (Bl Ay JACrONYMS 435daty) ARl lede (3l Lo oy clalS 32
S il saan e (35S e Lgmad 2 Cumy cclylall Gl A3 €l S T Gt (ge
asaill 8 s daild ay clgie WS & ) L) de sane (o Liase Lellenivd Siyg 4all
) Bl A alSie sal lal) angill Lady (Joil gl ol LasaVWl Gl ol LIS ) e

s celd dy (Gl Bae (e Ae Bhle Jlaxind Jae Jad gd ogsrlll sla@yly laial)
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Menpd asfiy il paifiall aglia b Apypal) Ball) 5T ) cdate e Jysnill 2383 (e b i)

s ST Sty clasl i€l Jlae (e aalse Gupn W Gaill @y g 1) Gatls o)
Aoy dapsall Laklly mllaadl JSG & Lapall U A5daiV) (e dhensi oW anjidl 4als
el elond dens o sle cclalluadl (e gl 13 Y i Al dyed) Al 3 Qi

L peaidally Zaalall bl
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calee 3 (A Jdhally Sligalall o Sl KU Dlas Lapall W Apalaiy) (e B G saall

() en i) AR Ly galally el s giall Lgedady A sUleall oo Ulee (DA lilaaY
YR e dogans ey Pl Llgals Al Glselall ol e gz (b Ly (S8 a
.Research Eu dlas e slitialy daladidl
:Research EU {iaa (e 5)lide el Laan il cligeall 1.1
o3 Jicii Research EU dlas (o eV lid Wiaa i A Glgraall (o aaal) Liica jic | 5
toh Led Clysaiall
rtbaal) s Ao Gligal. 1.1

sele O Cuny Gpeagidl o aaleddl aialgd elsw Lida 3G allaad) il 3
okl Gy g 4@l bl Calide (4 Glalhiad) (e alfies oSIie 28 e Gasy Jaldl)
S pand ) Lallaadl Glgeall Ladd s UWiay 8 il Gisaall Jilglly apudl
A5l AalL ddend) JSLadly A el dalily dslaial)
;' ciagd) Aaly &y et dadty ddleial) clygiall 1.1.1.1
b Lad ppell AL daleid) il gmall e

Al 2l 8 G 1.1.1.1.1
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o ST ) bl AN ga s Canl N AT My clayhiad ade (e dea jiall Djall ilallaadl) e
Osimall LS 5 5ol gans cpal) plhiad) aslg i CDSE) (asel (e 2y e
ol il Bl ol ((1210) o iall zleias
L0y B Law B ()50 (ime yme in b pllaad) gy -
pllaaall daialdl) cilidigally leal) sa -
Sk Lhme (e b lallad) pny b Jlaniad) -
Al aa gyl Aalll 8 Caal il A (e
(research EU:64) “One of the old explanations of a computer was that it’s...”’
Y 5 culal) 5 pwladl Clalliad Ayl Aall) 8 cOllie sac L aas Al AplaVL
seall Lt anel A Leasill Jalo @ Gl (e Taaill 138 5 laje 5 gty dgalal)
b s lee gl 5 b Cpen el el Jall Ba 5 upel) el 8 Ban sl
ol Al Ailly Jladl a S gl 5 Aan il e JaI Aais Canl il
(researchEU:77) “‘Spintronics is the field that exploits the electrons and
their charge”’
‘“The team designed new type of transistor’”  (researchEU:77)
A 5 AN mllaiaa 30 5 uggS mlhuaa 5)6 Electron mllaias aaji JEd 138 &8
chiae gal 36 5 Jake alhias 5 aagy @3 Transistor  alhad duwdly Jal
il ) llaaal) sl dal e goa (B ooad) aaiad) gl ade 5 . gl

-l e 2.1.1.1.1
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Bl ol s Eaal) Ll lalhiadll (e aell Dyl 42l 56 cOLlEe 25m5 a2 ()
Jadl 4 Lpall gl (i o3y Clalluadll oda Jid Lpall S G 3 cCagyrag
saly pllias auny b Aiaial) Lul) \giligy a6l ¥ Qupal) aalaal) O o 3o ¢ oasl il
Wpall ) 53 el allaad) Z LYy gopd) 3kl ASlpdd aaly ial pllaad Gl
1S5 Al pene Op 4BEA) sang oo s AT A (I3 L3l alhias Cwag oy 1y
llaad) 21503 JSie Lia aly s 4y & Jlaain)

G ol IS ol Dl Lagal aagi LS JCa) 3 Liagiel Wy Play
p A Jlad) 3 LSl eda JUal ey ¢ ca9ysY) AladY) gal Ll il
(research EU: 77)"Spin torque oscillators for wireless and radar

applications”

Mgl 5 ASLA clipdall el aje b AN el L) 6
" el Aadl A ey Astil Adlatial) JsUaall 2.1.1.1
t YA @y 1.2.1.1.1

(369 o asadl) "opdlise Gaiee e JA) aalgl) Ball s VAl SR Cagel
e AlSae VA RV JK s cdalide il 8 22300 (jlee s3e Lol el 45 olina Loy
LB il blase e La L dlen s il Lo 13 Alali anjiall
le S8 Glaudl 3 paais Gl 8 Jidt Judll 13 e ligra liajie) Weaji Play
: Ul JEal 3 Perception lluas Sisd (J3Y) lies oo hylia iz Walac]

"Designing bug perception into robots" (research EU :46)
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I T P IA ST RS ST NP IPYTE PEPS SO VEPIER NEN [ FLOm POV RS T VO AVE
M pda Bypea b s et 1l LS JBiall Tangis b 5y AaS AL Lid L)
t G JUal) 8 ) Gl
—*‘The TellMarisOnBoard (TOB) application is one of two clients of the the
TellMarisOnBoard system’’ (research EU:73)
ailas (e 5 (Plysymous word) el 323w ilallacadll (10 Application  sllacas 3ay
ay t gl LS Ay e deajill P 5 LGl 5 el all 5 Gl mdsad 5 Jlentind 2asd
sl G’ QS5 antie n linls "3yss) ol Gl
Aoy Qe Lsmaall el 488 jal) asgial) oLl dalid) 52kl cllall Jlais Allall o3a iy
oda Jal (Bl dalll s L Zypell 260 8 cilallacadl) sda JSU Shsally causlial) il
gl
ridaiuwal) 2.2.1.1.1

pasmaally Lplaty) Al gpl 8 yal el aby 3 il agdpsill N )
dde sl Ladl) Gilalladl oda oiaty clasl oS A2l Leadlh mew Lo B 4438 Gilallaiad
Sy (Glla aled) b gl asdySill 3kl (Sl ol Agpell (50 Gl uadl ansiell Gk
LA PUIAN
‘“...easy to fabricate and compatible with conventional silicon...”’
(research EU:77)
“The TOB is an application programmed in JAVA and JAVA3D”

(researchEU: 74)
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‘““Most BCIl systems are either invasive with electrodes placed...”’
(research EU:67)

‘‘Robots are complex systems that rely on software, hardware...”’

(research EU:46)

tob S cilallaiadl oda den iy liad 6

ossaliid) < Silicon

"alaY) DG " "l il :JAVA3D 5 JAVA

4 g SV LUadY) :Electrodes

Glagyll :Software

weulall e :Hardware

Alega (o raayg aasiall 7 s Gadl) Glallaadll s3] ayedl Jilaall lixd

rAg sl Aadl B caalal 3.2.1.1.1

apal) A2l Y ) cilallaiadll Ji g (e il Dga aaall dall s ol (R
it asedall ) i W 1550 o 09 Gsengie Ble Cipla e AdlAL iy il Creayi L 13
Oslall 3lay 3 s U JBad) 2)5 5,88l maia i Jal e ppall 3all) 3 allias #1503 adi
Electronic  ()5:5eY) agidle) 4sawy ) ¢ 80 e Electronic valve i silay )
Lstl) Aapad) deasl) e Syl aaell axdin 3 el anjiall Juasy 13 5 Ltube
dlas) i) el o gl uadl e ading g3 aagial Jlagy Ly (R85

(s
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Oe A8l clallaadl o Jils 280 Ldlaninly dald A5alail 5 dale Tyl bl Caped Eua

tsl Lo AR (ag aaly mllaas o 05 g0 saaly A (e S

““The project’s experimental robots...such as the real-time visual processing
features’’ ( research EU:48)
““The cognitive system allows...basic reflexive behaviours and feed—back from
external environmental data’’ (researchEU:47)
‘“...high—quality physical networks like non-zero dispersion shifted fibre
optics’’ (research EU:60)
tl LS ilallaadl oa lieaj 38
LY 4 pall dalleall (ailad :Real-time visual processing features
dasall a1 e Jadll 33, :Feed-back from external environmental data
L padl LN :Fibre optics
Lol &8 ashy oo s lgienfi Cum e pajiell Lals Tast Sl e sl 138 ey
1puaidall 2.1.1
3 (pay AE Gagall 3K Al lpaida) WG dlia AT e g

a2t ) i) ey 36 48 b Dgmaal) (s ¢ alle a Loy Jae s Lo ciaiad)
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Jlaall 8 Alald an il Gl 1S Wle (Ko L osay opualadiadl o dgame Glat 8 Loy
t QIS & g caiaall Adlide s O alal L] Loy 23 Vel Wiea 55 PDha
pJB) i Jeg oalll (Al i (50 (e eaidial) allled 2 5 1 d5Y) Al
"...whether it be for pattern recognition, simulation process,
telecommunications, Al constructs or a wide range of ..." (rsearch EU:54)
“The EU-funded project GAIA2 has achieved many results.”’
(research EU:42)
‘“... is used for communicating with the GPS over a serial port’”’
(reseach EU:74)
Pled AU dea i) - 5835 Lo A} 93 GPS S EU 5 Al (ppaiaall 35 i
' e lihaaY) KA Artificial intelligence = Al
" sus¥) 21" European Union =EU
Shaall 85l paa daaa Geographical Positioning Service =GPS
o Jbag i gaase paidalls legiia Wl il L 2y Vs Uiy 6 Gl aa LS
: el
sl 5 sl sl gcall =Future and Eergy Technology (FET)
(reseach EU:64)
sl ae @bl =Spin—torque oscillators (STOs)

(reseach EU: 77)
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relly o Jla s laype (90 Ame 488 o lgaladin) L@y Loyl @lld 5 aiall Way Pl
““The current state of the classical encryption,128-bit RSA.*” (reseachEU:58)
“The TBO communicates with the server using XML-web services via
HTTP.”’ (reseach EU: 74)
The description usually contains links( URLs)for linking to more information.
(reseach EU: 73)

Shapall A Aalaty) e il paiiall 338 daa il Bl Agplall s Lo Jelidis adle
ralal) glaud 3.1.1

S el Adaid) G g alall sland (e S e e Wi A3 a suail) iyl
sland WA laalg UlaaY 13 Wiy Play agilad e cladall J8 (e cillal sland o (SWY)
P e alaiY) e lanlS Alel)
Michel lizkouvitz , Newmann ,Christian Monyk (research EU : 67,65,59)
elige Ol K" 5 "Olesa” 5" 38 SN Jlline” 1Al D yill - i
tJie (Sl ¢ Lauds
Austria «Geneva (The European Union ( research EU: 60,59)
"eusd) A 5 e MLl s A il e laliea s
tJie cle itdly alially Casanll e cilhal ¢ Lawds
SPARK « BRAINSCALES (Realnet (research EU : 46,65)

"Quli)" j IIJ.L”\S ."1)-:‘" J "é‘)l_.h_n" :\ - .ﬂj
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o sl il g L) Qe o) ns lheass die 5 Ala i1 1 8 5asmse Jea b
rlly e Jlially dupal) 451

““The inductor has become a bottleneck to the advanced devices”’

(research EU:77)

sl Gy il aag o aagiadl Lo caagiy deall e gl 13

sl grall Jad §aainal) dag il culydss
Tadd) (e Ve daap P aldala ) CDIKED Jola alay) 138 Uiay Pl Ulla
anjie i ) cOE qlel (i gl 5lay) @ oy Guw WS (Research EU dil)
o Laeld Tea s 4l0 Ladl aile s di@ll aplidly mlbeadly dilaie (5S 3000) a gl
Aala) AL sb0 Ayl g YT dea i) 8 sadiaal) il (e aell G e EDlasall oda Ja
(gAY Clalin) (e desene
The Interpretative Theory 4.4l 43,1 1.2.1
Ll dupaddl LESIT' 3 clpen i) cilylaill aal (e oo ) cdulglll dgplal ol
5 Jbail Aiss Bl Gapiima Jaslil) jlas o bl ading Cua gpaniall 5 daa bl oSl

5 pagiall Lo gusall Cojlaadl @l ag galll ey Lo 8 oy i) O sedmn s eVl Ui
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SN el 18 algy (e 5 4l 3
) 5 Goslll #3a) Alee Lyaa] e <L 53l "Jean Rene Ladmiral' :Jjmdy As) s
O s a Ay Al RS aa il b gl galill e S AagloSan dagla I3 o
spaill sale) Alaja oo A 5 sl Al o (V) AN dansill Adee 8 il ga
sl ld e B o
fol WS Jabye O 8 4000 daajill dlac” JhaedY "(adly

leagh 5 ALl ) g Loy

@l 23] Bk (o 08T 5 (s5iaall Ladar

Aaasill daly el sale)-

5 Jlai) dilee daagill o) e ‘Danica Seleskovitch’’ @' cud St S302" X3

)eaiad Gl 5 paill e dpal) el Jii Dol 5 W3l aigh Aea i) o (5 (o esad Ades Canl
@il 16 5l &6 (hittp: //www Bu.umc.educ.dz/thése/traduction/ABOU3799. pdf
2014

ol Lol lae clalloadll jedl) LIl e Ui b Uadiel s (i3l o3 ) aliuY
iy 4 s ) Sl 8 AN le J ) el e alaaeWL VAl @iy J<ae Oa

“The saalal Ay
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3D map will respond to the coordinate stream from a GPS terminal”’

(research EU : 74)

S sl "kl sl 3 G5V slire Jidly 53 « coordinate » ixllhiadd -
Y)Y sas ey e e e Al S aagial) (all) 8 a3 e A Al
At xage Ul G 2aad N AV e b 3 e Capes Al " clilaay) aaally

Seladll b
““The basic building blocks of the insect brain’> (research EU:47)
S Ak s Ll B0 8 Jlee o cDLlie 33 el Block sllaas Gl aaiy
S Sl (ol Jlaa) il el it Al 5l Ao Dlie Cag A sana A slon
5 Acgana o ABS alad) 2l (R8N Jlas) B8 ol (bl Jlas 3) Galie)
Jie ol o lalall Lgaaiing Al e Ba¥) ) sl ol Y O e 4] 38 Jlall 136 3
Spiall Al DA (e lly 5 A
Brain boxes : computers model humans.( research EU : 64) -
clhadl duhy clld 5 "alall sl w0 Model mllaias J3Y) Jlid) & -
$ Ll Gl Ul =il e JUal deag os< JEl 5 ad ela g3 Gl Jal
M) (Slay s
el 5 "l Amle caupllizasall S ShLIT a5 gxal il Model allaadll; -
) e 3y5 A Bladl ) lae W 1Y) allaaad) 13g] Ul

tggl) 9 Jolaill 2-2-1
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Ol sl Ll Bl b Jlie dgag a8 " jisnaS’ 1y cOmputer A Leay -
Yiewinl S0 38 " T Ja)' mllias 3sa5 a2y "Ciggy’ Fobot 135 NI Dley!
Lol Al Legia
teu padl) 3.2.1
eludy cleiani 0 pdbe dS Gaae) Bl ) aadll A5l (e AudSH al) Jail) sas
et (MNoghdede P o Caagll Aalll 8 il o)y o daadilin] o
L) lgalag 5 Adat) ARl e LI e el (i laaaind Ayl Al AT 136
relld AR (g ccpailly Ll Cips L s ade s ae oy Lag daapal

“Experimental work led to ...on four-inch silicon wafers” -1

(research EU :78)
““Spintronics is providing novel devices to overcome the increasing —2

limitations of conventional electronics” (research EU: 78)

“Spin torque oscillatorsfor wireless and radar applications” -3
(research EU: 78)

“They can be used in ... such as new communication protocols and radar —4

ora systems” (research EU: 78)
:13.;\ EJ‘)\)S\ ilathalll @m‘ L"_iu;‘)ﬂ\
ysSabd) :Silicon -1

<l g S :Electronics —2
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Al :Radar -3
NS94l :Protocols —4
tlad Gty Cpaand GalBY) Ul 5
Appra A Gl 8\ asag Y Silicon AalSs cigpall dalll 3 el Gle -
G laile ) A Jie g da i) deajill (e Lelloninl g il dypeall AaSH a3 -
SOl e daasi dga ol Lellatial andy
reuSyilly cadl) 4-2-1
Ladic) a8y daaa ()al sl (Al S (e AT eja ae drungs 4alS (e 3 eda 2] il
“...and oneJis Sl (amy dea i A ae

based on Giant magneto-resistance in an electromagnet’’(research EU : 78)

S mbling 5 el e e ciiag ) :Electromagnet (uwhigS -

"The research team calls his new software spatial-temporal array ... "
(research EU:46)
SO "Gl SelS e s ) :Spatial —temporal (Hl<a) -
i 8aaly RalS (550 e (50l g ) adid Sl U
. Neuroscientist 4l dylatyl 4 lhls Al 'Glael) 5 'slale’ K S5 -
(research EU :65)

.codebreakers 4 d3laiy) 3 Ll ) e ial o' BAda aaK sy -

(research EU : 58)

.codemakers S dlay) 3 Lehls Al "l Al g " audly' Skl S -
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(research EU : 58)
.artfacts al V) b L ls ) "Aa 5 "Jleel) S sy -
(research EU : 47)
clal e el Tna) A dong (55 L 16 ol By pually STl Jloxtins) Lasins
gl dea i 35S Sl Jlainly Ll ) 13l saals 4S8 L (e Sl e Ol
Agidatl) Al b Legle Uadie) Al
oalagl GRS 5-2-1
ail) e Ailatiall A e il) e 4 (functional equivalence) adagll sl aad,
Ay Leadlaa¥) uleilly Jeally GLISH G Gl cCanghl ailly Jua) il Abal il
Jitgs suad) 42l e A0 adagl) el angial) 32L dea il (e sl 10 8 48] g el
el Jeal) ey dangi b 4de ladie) 85, cCaagdl Aalll 5 eal lggds A Al
HSPR IS BAR
‘““The top view gives the user a bird’s eye view’ (research EU:73)
2 ol Allall o2 Ay MAleldiy A8 A1 aatieal) muad oY1 (e Ayl W ny Leas )
el ) aliy sl Zall b 4y el dpaid) adagl el leddial i S el
Al e 5l e ey o) ALl A8l 5yaT gay Cangd) Al 8 caliy SN il
tod iy Al Jbe olla
““The inductor has become a bottleneck to certain advances in wireless

communications devices’’  (research EU:77)
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“This approach is called limit-cycle walking.”” (research EU:67)
‘“...intelligent search engine...””  (research EU:54)

‘“‘One based on magnetic tunnel junction on a printed circuit board’’

(researchEU:78)

“This is due to properties as sustained microwave frequency

magneticoscillations’’ (researchEU:77)
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3353a0 3y A L) :Limit—cycle walking -1
¢y djasa :Search engine -2
(oahliad) 38l 45 :Magnetic tunnel junction -3
dc gl 33l 4a 4l :Printed circuit board -3
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The TOB communicates with the server using XML /web services via HTTP.
(researchEU:74)
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dan jiall CNGEL
Algebraic geometry as a source of inspiration for designers

Computer-aided design (CAD) tools are making it possible to automate many aspects
of the design of engineering and architectural solutions. Enhanced two- and three-
dimensional modelling capabilities could be offered with the use of effective and efficient

algorithms and corresponding software structures developed within the EU-funded ‘GAIA 11

project.

By manipulating simple shapes, including lines, circles and arcs, polygons and
rectangles, designers can construct realistic models of solid objects. CAD tools allow for the
combination of simple shapes into more complex ones through union, intersection and
difference operations.

Parametric description of solid objects with the use of rectangular, non-uniform
rational basis spline (NURBS) surfaces sharing the same boundaries is implemented by very
stable numerical algorithms. On the other hand, implicit representations originating from
algebraic geometry offer attractive alternatives for reconstructing surfaces from unstructured
point clouds without assuming the existence of an initial data parameterisation.

The European project ‘GAIA II’ provide for the simultaneous availability of both
representations, which is desirable for computing surface intersections. To fully exploit the
potential of both representations in challenging applications where surfaces intersecting are
parallel or near parallel, approximate methods were preferred for the conversion between
them.

Furthermore, numerical techniques for approximately converting implicitly defined
surfaces into parametric ones and vice versa were implemented as a prototype software

toolkit, combining recursive subdivision and approximate implicitisation. Besides supporting
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the identification of all the intersection’s branches within a user-defined tolerance, this
experimental code provides for the refinement of the intersection curves to the accuracy
required.

Research work at the Sintef ICT laboratories in Norway focused on CAD operations
(such as offsetting and blending) which produce surface intersections with singularities. The
combination of the two representations offered the possibility to detect not only singularities
but also self-intersections, which need to be removed in order to maintain the model’s
correctness.

As the approach adopted is aimed for use in industrial applications, the suitability of
the algorithms as well as the stability of the software toolkit is a subject of further research.

Research Eu Results Supplement, N° 05, June 2008, page 31
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Designing bug perception into robots

Insects have provided the inspiration for a team of European researchers seeking to
improve the functionality of robots and robotic tools.

The research furthers the development of more intelligent robots, which can then be
used by industry, and by emergency and security services, among others. Smarter robots
would be better able to find humans buried beneath the rubble of a collapsed building, for
example.

The EU-funded SPARK project set out to develop a new robot control architecture for
roving robots inspired by the principles governing the behaviour of living systems and based
on the concept of self-organisation.

Basing their work on the basic functions of the insect brain, the team developed a new
that could significantly increase the ability of robots to react to changing environmental
conditions and to ‘learn’ behavior in response to external stimuli. The research team calls its
new software architecture a spatial-temporal array computer-based structure (SPARC).

Robots are complex systems that rely on software, hardware and mechanical systems
all working together. One of the challenges facing researchers is to develop robots, or moving
artefacts, that are capable of several different behaviours, that are able to sense or perceive
external signals and, most importantly, are able to ‘learn’ and react appropriately to changing
conditions. For example, a robot travelling over unknown terrain may need to adapt its way of
moving depending on whether it is navigating flat, rocky or wet ground. Or it may need to
modify its course to reach a defined target.

The objective is to enable a robot to do this without human intervention, based on its

own powers of perception and ability to adapt. Within the SPARC software architecture, the
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robot’s powers of perception are enhanced by its ability to use information derived from
visual, audio and tactile sensors to form a dynamically evolving pattern.

The pattern is in turn used to determine the movements of the device. The researchers’
technical objective was to produce a moving artefact able to actively interact with its
environment to carry out a set task.

The research so far has already provided a new theoretical framework, or paradigm,
for active robot perception. The paradigm is based on principles borrowed from psychology,
synergetics, artificial intelligence and non-linear dynamical systems theory.

One of the researchers’ central objectives was to develop a machine with the ability to
build knowledge independent of human control. Researchers based the proposed architecture
for artificial cognitive systems on the basic building blocks of the insect brain. ‘The SPARC
architecture is a starting step toward emulating the essential perception- action architecture of
living beings, where some basic behaviours are inherited, like escaping or feeding, while
others are incrementally learned, leading to the emergence of higher cognitive abilities,” notes
Professor Paolo Arena, the project coordinator.

The cognitive system allows the device to autonomously ‘learn’ based on a
combination of basic reflexive behaviours and feedback from external environmental data.

Once the robot is assigned a mission, compatible with its structural and mechanical
capabilities (for example, ‘find people alive’), it is able to work out how best to do this itself
in a particular external context. ‘The robot will initially behave by using primarily the basic
inherited behaviours,” Professor Arena says. ‘Higher knowledge will be incrementally formed
in the higher layer of the architecture, which is a neuron lattice based on the reaction-diffusion
cellular nonlinear network (RD-CNN) paradigm, able to generate self-organising dynamic

patterns.” Basic behaviours incorporated in the demonstrations so far include, for example, the
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ability of a robot to direct itself towards a specific sound source. This optomotor reflex allows
the robot to maintain heading and avoid obstacles.

During the course of the demonstration, the robot ‘learns’ how to safely reach the
sound source. This it does while it is properly modulating its basic behaviours so it does not
become trapped into the deadlock situations that are typical of complex and dynamically
changing environments.

The project’s experimental robots used some of the partners’ technologies, such as the
real- time visual processing features of the Eye-RIS vision system, one of the lead products of
Spain-based Innovaciones Microelectronicas (Anafocus). The project also attracted the
interest of other commercial enterprises, including STMicroelectronics, which provided
components and boards for Rover 11, one of the robots developed by SPARC. Altera, another
company, supplied field-programmable gate array (FPGA) devices for the development and
implementation of perceptual algorithms. The advances made have led to a number of
software and hardware innovations for the improvement of machine perception. The project’s
industrial partners are continuing to work on the innovations. The cognitive visual algorithms
designed and improved by the researchers have, for example, already been integrated into
products produced by Hungarybased Analogic Computers, a partner in the project, has
launched its InstantVision software package based on some of the research. The package has
become one of the company’s lead products. The work of the SPARK project is continuing
with the ‘SPARC II’ project, which will look more deeply into the details of insect brain
neurobiology to refine, assess and generalize the SPARK cognitive architecture. Further down
the line, the research is expected to lead to the introduction of powerful and flexible machines
suitable for use in dynamically changing environments where conditions are unstable or

unpredictable, such as war zones or disaster areas.
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The project has introduced a new model for action-oriented perception. Ongoing work
will focus on assessing this model and on expanding it to a larger family of moving machines.
The SPARK project received funding from FP6.

Research Eu Results Supplement, N° 05, June 2008, page 31/32
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CALCULATING THE FUTURE ALGORITHMICALLY

Many industrial and commercial processes rely at some stage or another on the power of
algorithms; whether it be for pattern recognition, simulation processes, telecommunications,
Al constructs or a wide variety of other applications.

It is unlikely that traditional algorithms and their design methods will meet the
demands of algorithmicbased applications of the future.

Already the need for advanced algorithms can be seen in Al applications that modern
algorithms are finding it hard to deal with. The advent of advanced software programmes,
gargantuan searchable databases, the introduction of compact music files, intelligent search
engines and the need for speed are but a few of the applications that algorithms are currently
driving. But the more advanced applications of the future will certainly require more
advanced and impressive algorithms.

To this end a consortium of eleven leading algorithmic research groups got together in
order to tackle the shortcomings of current algorithms and to compile more efficient new
algorithms to better tackle emerging technologies.

The consortium arranged their work into five major groups; Massive Data Sets,
Networks and Communications, Planning in Production and Transportation, Generic Methods
and, finally, Experimental Algorithms.

While research produced a large volume of scientific documentation, much of it
printed in prestigious journals, the real value lay in the transfer of many algorithms into actual
applications.

One such application was a demonstrated data mining package.

Another was a LEDA extension package for distributive algorithmic engineering
capable of simulating large and hierarchically structured networks as well as the development

of network optimisation methods for resource allocation. The complexity of modern
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transportation needs in light of growing demands also saw an algorithm-generated software
for production and transport planning with real-life problem instances.

All in all, the efforts of this consortium on algorithmic studies should blossom into
highly attractive exploitable results in the future as their impact is already being felt today.
Furthermore, their widespread use in a host of applications for telecommunications, advanced
computerised programmed system processing, and even within the entertainment industry, is
almost certainly guaranteed.

CORDIS focus, issue N°50, July 2004, Page 28.
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Beating the codebreakers with quantum cryptography

Quantum cryptography may be essentially solved, but getting the funky physics to
work on disciplined computer networks is a whole new headache.

Cryptography is an arms race, but the finish line may be fast approaching. Up to now,
each time the codemakers made a better mousetrap, codebreakers breed a better mouse. But
quantum cryptography theoretically could outpace the codebreakers and win the race.
Forever. The current state of the art in classical encryption, 128-bit RSA, has thus far
remained immune to brute force attempts to crack it. But 128-bit encryption is vulnerable
during key exchange, when the code is actually established, and to other forms of attack.
Those vulnerabilities will only get worse with the advent of quantum computing, a still
fledging science that uses the physics of the sub-atomic to perform operations on data much
faster than current technology. Quantum cryptography solves the problem, and it will
overcome the remaining stumbling block, the distribution of the code key to the right person,
by using quantum key distribution. Modern cryptography relies on the use of digital ‘keys’ to
encrypt data before sending them over a network, and to decrypt them at the other end. The
receiver must have a version of the key code used by the sender so as to be able to decrypt
and access the data. Quantum key distribution offers a theoretically uncrackable code, one
that is easily distributed and works in a transparent manner.

Even better, the nature of quantum mechanics means that if any eavesdropper —
called Eve in the argot of cryptographers — tries to snoop on a message, the sender and
receiver will both know.

That ability is due to the use of the Heisenberg uncertainty principle, which sits at the
heart of quantum mechanics. The principle rests on the theory that the act of measuring a
quantum state changes that state. It is like children with a guilty secret. As soon as you look at

them, their faces morph plausibly into ‘Who, me?’
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The practical upshot for cryptography is that the sender and receiver can verify the
security of the transmission. They will know if the state of the quanta has changed, whether
the key has been read en route. If so, they can abandon the key they are using and generate a
new one.

Quantum key distribution made its real-world debut in the canton of Geneva in the
context of the electronic voting system used in the 2007 Swiss general election. The system
guaranteed that the poll was secure. But, more importantly perhaps, it also ensured that no
vote was lost in transmission, because the uncertainty principle established that there was no
change to the transmitted data.

The canton election was a demonstration of the work done by researchers for the

Secoqc project, an EU-funded effort to develop an international network for secure
communication based on quantum key distribution.
The test of the technology demonstrated that quantum key distribution worked for point-to
point communications between two parties. But the demonstration was just the beginning of
Secoqc’s overall goal. “We want to establish a network-wide quantum encryption, because it
will mean it works over much longer distances,” explains Dr Christian Monyk, coordinator of
the Secoqc project and head of the quantum technologies unit at the Austrian Research
Centres. ‘Network quantum encryption and quantum key distribution mean that many parties
can communicate securely, not just two.

Finally, it also means quantum encryption could be deployed on a very large scale, for
the insurance and banking sectors, for example.’

Moving the system from point-to-point communications to a network is an order of magnitude
more difficult. ‘The quantum science for cryptography and key distribution is essentially
solved, and it is a great result,” Dr Monyk says. ‘But getting that system to work across a

network is much more difficult.
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You have to deal with different protocols and network architectures, develop new
nodes and new interfaces with the quantum devices to get it to a large-scale, long-distance,
real-world application.’

Getting the system to work over long distances is also a challenge because quantum
key distribution requires hi-fidelity data transmission over high-quality physical networks like
non-zero dispersion shifted fibre optics. ‘It was not one big problem, it was many, many small
computing science and engineering problems,’ says Dr Monyk. ‘We had to work with a large
number of technologies.

And we have to certify it to experts.” But Secoqc’s researchers believe they have
solved the network issue. The researchers are currently putting the final touches to a
demonstration of the technology to be held this October in Vienna, Austria. Industry has
shown great interest in the technology. Still, the technology is not quite ready for prime time.
‘From a technical point of view, the technology will be ready in one or two years,” says Dr
Monyk. And that means that the race will be won, finally, by the codemakers.
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From electronic brains to artificial vision

The EU budget has provided more than EUR 1.9 billion for brain research since the
start of the current EU Framework Programme for Research, FP7, in 2007. This has funded
over 1200 projects with more than 1500 participants from the EU and beyond.

Information technologies have long had an association with the human brain: the old
simple explanation of a computer was that ‘it’s like a sort of electronic brain’. But computers
have rapidly become so ubiquitous that nowadays the beginner’s explanation of the brain is
often that ‘it’s like a kind of biological computer’.

Commenting on last year’s announcement of EUR 150 million of funding for brain-
related ICT research projects, Neelie Kroes, Vice-President of the European Commission
responsible for the Digital Agenda for Europe, said: ‘Despite great progress over recent
decades, there is much more still to be discovered: from computers that think like our brains
do — like computer networks that replicate brain structure to better cope with “big data” — to
detecting and curing the brain disorders that affect up to one-third of Europeans each year,
from Alzheimer’s and autism to schizophrenia.’

Brain boxes: computers model humans

Understanding the human brain is therefore one of the greatest challenges facing 21%
century science. Ambitious new projects in the EU, the ‘Future and emerging technology’
scheme (FET) Flagship ‘Human Brain Project’ (HBP), and in the US, the BRAIN project, are
now starting to try to meet this challenge, with the hope of gaining profound insights into
what makes us human, developing new treatments for brain diseases and building
revolutionary new computing technologies. The HBP’s first goal is to build an integrated
system of ICT-based research platforms, providing neuroscientists, medical researchers and
technology developers with access to the innovative tools and services that could radically

accelerate the pace of their research. The project will receive around EUR 1 billion in funding
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over 10 years, and will work closely with US President Obama’s new initiative on ‘Brain
Activity Mapping” (BAM), worth US$ 100 million (EUR 75 million) in its first year alone.

The HBP’s second goal is therefore to trigger and drive a global, collaborative effort
that uses these platforms to address fundamental issues in neuroscience, medicine and
computing. The end result should not only be a better understanding of the brain but also
transformational new ICT.

For example, the brain manages billions of processing units connected via kilometres
of fibres and trillions of synapses, while consuming no more power than a light bulb.
Understanding this could transform our computer power and help build a new ICT
infrastructure.

The BRAINSCALESL project is helping computers to ‘think’ more like humans. Our
brains work at different scales simultaneously: from individual neurons to large areas devoted
to functions like sight or smell, and from milliseconds (physical reactions) to hours or days
(learning). The project team is using simulations on ultra-fast supercomputers to build ‘an
artificial synthesis of cortical-like cognitive skills’, and is developing a ‘non-von Neumann
hardware architecture’.

Traditional computers are based on the ‘von Neumann’ architecture familiar to us
from dealing with our PCs, using separated memory/ storage and processing units. But by
using structures that mimic the multi-scale functioning of the human brain, the team has
designed a non-von Neumann computing device. As well as having applications outside the
realm of brain science, this work by the BRAINSCALES project helped in the preparation of
the FET Human Brain Project.

Similarly, the REALNET2 project aims to develop the first realistic real-time model of

the ‘cerebellum’ — a part of the brain with an important role in motor control and involved in
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cognitive functions such as attention and language. The team is developing specific chips and
imaging techniques to take neurophysiological recordings from neurons in the cerebellum.

The end result will be a realistic neuronal network based on anatomical and
physiological data, connected to both simulated and real robots to evaluate its functioning.
REALNET aims to provide a radically new view on the computation carried out in central
brain circuits — laying the basis for new technological applications in sensing, motor control
and cognitive systems.

Mind control: computers mimic limbs

As well as learning how the brain works — and copying it — ICT brain research is
working towards realising a dream as old as fairy tales and daydreams: control of the physical
world by the mind alone — moving objects just by thinking. One of the biggest contributions
brain research could make is to help the wheelchair-bound victims of car accidents or people
suffering fullbody paralysis or locked-in syndrome. Millions of Europeans have some form of
motor disability that restricts their ability to move, interact or communicate with others.

The BRAINABLES3 project is a three-year initiative supported by EUR 2.3 million in
funding to develop and integrate advanced ‘brain-computer interface’ (BCI) systems,
‘ambient intelligence’ (Aml), ‘virtual reality’ (VR) and other technologies that, when used in
combination, promise unprecedented autonomy for those with such disabilities.

‘Our aim is to give people with motor disabilities as much autonomy as technology
currently allows and in turn greatly improve their quality of life,” says Felip Miralles who is
coordinating the project at the Barcelona Digital Technology Centre, a Spanish ICT research
centre. By combining BCI and other assistive technologies, the researchers have enabled users
to remotely control a robot and manoeuvre it around the house, thereby improving such
patients’ ability to communicate with people. The BRAINABLE researchers are overcoming

the slow reaction speeds of previous systems by embedding intelligence into their platform, so
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that the system understands the user’s context and habits enables simplified access to social
networking platforms such as Twitter and Facebook, which are becoming increasingly
important tools in helping disabled people overcome social isolation.

In another, dramatic application of BCI technology, the EU-funded MINDWALKER4
project could help the thousands of people in Europe paralysed by a spinal-cord injury. The
project’s mindcontrolled robotic exoskeleton should help such patients walk again — and
could also assist in the rehabilitation of stroke victims or astronauts who need to rebuild their
muscles after long periods in space.

Most BCI systems are either invasive, with electrodes placed directly into brain tissue,
or require users to wear a ‘wet’ cap on their head, using special gels to reduce electrical
resistance.

MINDWALKER uses a ‘dry’ technology with electronics to amplify and optimise the
brain’s signals. ‘The dry EEG cap can be placed by the subject on their head by themselves in
less than a minute, just like a swimming cap,” explains Michel llzkovitz, the project
coordinator at Space Applications Services in Belgium. In addition, the project team have
developed a new walking strategy which differs from most previous exoskeletons, which are
designed to be balanced when stationary and to move slowly by taking very small steps.
MINDWALKER uses a controlled loss of balance in the walking direction which replicates
the way humans actually walk. ‘This approach is called “limit-cycle walking” and has been
implemented using “model-predictive control” to predict the behaviour of the user and
exoskeleton, and control the exoskeleton during the walk," Mr llzkovitz explains. Greater
efficiency means that the exoskeleton has a longer range and lighter battery packs. Research

Eu Results magazine, N° 30, March 2014, page 25/26
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TELLMARIS ON-BOARD APPLICATION

The TellMarisOnBoard (TOB) application is one of two clients in the TellMaris
System.

The TOB runs on a laptop and provides 3D services for navigation and actual harbor
information and weather forecasts.

The main features of the application are:

* 3D terrain viewer;

* 2D map viewer;

* GPS navigation;

* tourist information services;
 weather services.

The TellMarisOnBoard application consists of two main components: the navigation
component and the information search component.

The navigation component contains functionality for navigating in the 3D map and 2D
map. The 3D map and the 2D map will respond to the coordinate stream from a GPS terminal.
The user can choose to disconnect the GPS and freely navigate in the 3D map.

There are two modes of view: “sail view” and “top view”. The sail view simulates the
user’s view from the bridge. The top view gives the user a bird’s eye view over the terrain.
The 2D map is used for making the orientation easier and for showing the position of the
boats.

The information search component lets the user search for relevant information such
as harbour facilities, cultural events and hotels. These features will be visible in the 3D map
as abstract objects like a pinhead, or as realistic objects when available. When the user clicks
one of these objects, a description of the object will be displayed. The description usually

contains links (URLs) for linking to more information about the object. These objects can be
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toggled on and off like traditional map layers in a Geographic Information System (GIS).
When the user logs on to the TellMaris system for the first time, he or she can fill out a user
preference form.

In this form the user can select what kind of information he or she finds most relevant.
The user preferences will be stored in the TellMaris database. The TOB is a standalone
application programmed in Java (J2SDK 1.4.1) and Java3D. In addition, the Java
Communication API (version 2.0) is used for communicating with the GPS over a serial port.
The TOB communicates with the server using XML/Web Services via HTTP.

CORDIS focus, issue N°50, July 2004, Page 30

79



" o) ulall’ (Gaala
G Gkl 13 iy cpaplali Al aadila e aaly "y o Ol Gl 3
Asal) lsadilly gyl e Dlagleay Hladd AN alal) A8 Gladd s aadill Cisulal)
fod Gkl 138 ailiad aaf Jiang
Adliall aleY) D6 e -
AU sl A Ay Al laie -
csibrall sl aUa sy eyl -
Gl Glagladl) Glaad -
okl Jlal als claas -
Galdll 3ally Syl Saldl sall rpmaldd Glis 0o " sl Calell Gula o3Suy
lasbeall e Gl
M) Tl alad¥) DG dapa 8 AL mens Diiday Al Saldll oiall Gacaig
priieall (Says o ihpall aisall yoat Ahae s A LY Jes pe Glslaiin o
) A Uay Al PUA (e a IS Al ihrall 3asdl desd g g aae laal
O Al W ual) e e pastiondl Ay, (Slad A DA e Al Al e Olest g
Llee Jnal aaanfd alal) 460 dhaal)l Wocdihid) Joa dAlld 3yla aadiodl jigs led)
LA By ledaYy Jend aun il
LS dfee Glbee o il sl Glosbadl ge Gl Gl il e
cGaolill s alEN ) ja Ul g 18 5all saa) sidll

AL g 1Y) Damdlg o Ldl ff 307me o LuslS alag) I ey al) e [ailadll o3 Ay, (Sas

80



Gazlyy es il Al Caay AL o Feda oLil) aal e axdiid) ki Laieg
aatinal) Jiy Laie ol s Jsa S0 Gilagles o Jgandl £35g 5<U Jaylyy 30le Caagll
Dty o aadiell Say Allall oda g eclyLal) sl ¢ Jo 4Sali 530 J3Y " Gaplali’ alas )
Gl sl 8 st Ghla 58 2 & ey S Aglse W gn Al Glegladl g5
!
Qle) D sy (J2SDK 1.4.1) ks 3 zaysall dmsll Guddll "ays05) Gaplald' Say
Aisall a3 Land g Jualsill 2.0 43 APL VLD s Galsi aadiog dlld ) diLayl,
Glexd aladinly Clasbie @iy ae sl Gaplall Guld dealiy el e el

HTTP e XML/WEB

81



ADVANCED DEVICES USING SPINTRONICS OSCILLATORS
Conventional oscillators are important components of electronic devices but pose a
barrier to downsizing. Scientists used novel nano-oscillators instead to overcome the

increasing functional and size limitations of electronic circuits.

Wireless communications systems typically employ oscillators created by

inductors and capacitors (L-C oscillators). As the industry seeks ever-increasing function in
ever-smaller packages, the inductor has become a bottleneck to certain advances in wireless
communications devices.

Spintronics, a field that exploits the spin of electrons as well as their charge, is
providing novel devices that overcome the increasing limitations of conventional electronics.
Of particular interest to wireless communications are ‘spin-torque oscillators’ (STOs), also
called spin-transfer nano-oscillators. Scientists initiated the EU-funded project SPINAPPS
(Spin torque oscillators for wireless and radar applications) to address existing challenges
related to output power, frequency stability and frequency control.

A few STOs can cover the full frequency range of all communication standards. This
is due to properties such as sustained microwave-frequency magnetic oscillations and high
tunability by both electric and magnetic fields. In addition, STOs are highly compact, easy to
fabricate and compatible with conventional silicon ‘Complementary metal-oxide semi-
conductor’ (CMOS) technology. Their minimal power consumption and significant cost
savings compared to conventional systems make them particularly attractive in wireless
devices. Moreover, they can also be used in higher frequency applications such as new

communications protocols and radar systems.
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Investigators developed simulation software based on commercially available Cadence
products to test the function of STO circuits in any semiconductor technology supported by
Cadence. The simulation environment thus enables assessment of semiconductor noise and
temperature dependence on STO performance as well as investigating novel circuit
architectures.

Experimental work led to the optimisation of a highly effective process to integrate
‘Nano-contact STOs’ (NC-STOs) on four-inch silicon wafers. As a result, the team produced
two different demonstrators, one based on ‘Magnetic tunnel junction STOs’ (MTJ-STOs) on a
printed circuit board and one based on ‘Giant magneto-resistance STOs” (GMR-STOs) in an
electromagnet.

The SPINAPPS consortium demonstrated the use of spin-torque oscillators in novel
devices. Simulation software will certainly inspire innovation beyond the scope of the project
to partners and scientists outside the consortium.

Research Eu Results Magazine, N° 32, May 2014, page 35
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