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The dilemma of translation

\
D/

B The translator aims to transfer accurately a
message from language A to Ianguage B.

B But the parameters are not accurate
m The world is not the samézev/érywhere
= Everyone does not/understand ideas the same way.
O Sltuatlons angl/perspectlves are constantly changing.

m Our metj\Ods and tools have been designed to

work in generic situations:
"English (word/sentence/statement)" = "Chinese 1" or "Chinese 2"
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The Organon model according to Buhler
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The sign

. . ) O

B The sign is the only tangible factor. P ’
m All other aspects like object, mtentlQm, Tdeas are

remote and blurry. ﬁ $5°

x\""‘(;/v

m Example: S

= Sign = bird S

N

= Defined conce t@”‘Blrds (Aves) are a group of
endothermWVertebrates characterised by feathers,
toothle,&s beaked jaws, the laying of hard-shelled eggs, a
h/gf; metabolic rate, a four-chambered heart, and a

lightweight but strong skeleton.”
(https://en.wikipedia.org/wiki/Bird, Wikipedia, access: 01.09.2016)
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The object

By Wilfried Wittkowsky - own work, CC by-sa 3.0, Https://commons.wikimedia.org/w/index.php?curid=746608
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The idea of the conscious mind: Rationalism

m Descartes (1596 - 1650),
rationalism. Human beings have a

unique ability to understand and

explain the world rationally*“":

m John Wilkins (1614 - 1@72) "
"Notion" and Expressmn

“As men do geﬁerally agree in the same
Prmc:ple pf Reason so do they likewise
agreévm the same Internal Notion or
Apprehension of Things." (1668)

*) one of the founders of the British Royal Society (Academy of Sciences)
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The subconscious mind

m Cognitive linguistics shows that aboub 98% of
the language acquisition and usagé is far from
being conscious and ratlonaJé

m What we see, hear, feeP speak is filtered
swiftly through many parallel processes in the
brain by predéfmed structures.

n Thesg structures are not the real world, but a
reproduction of reality as perceived by our
brain.
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Reality and perceived reality

m lllusions are not just optical..... 9

. -
> <
< <

S
H They are eogmtwe ,She holds a Master
degree a or ,We speak about concepts and

frames at the conference®?
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Our brain

9/

m We have about 86 billion neurons mcu)r brain.

B Each neuron can form 1, OOO to ﬂ*O OOO
connections. & &

m In the fetus, connectlbhs start to build up and
become more spéprhlstlcated as we learn and
gain exper\l nce.

n They shape our perception of the world.
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Language as a biological function

m Jerome A. Feldman (2006): From I\/Ioleéule to
Metaphor: A Neural Theory of Lariguage (NTL)

m He studies language not as a S|gn system, but
rather as a blologlcal functlon of the brain
(like the motor and senses functions).

m The brain corfstantly learns new information
by sfgg\gangthenmg connections between
networks of neurons.
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The brain atlas

B Team of scientists from the Unlversu:y; df
California™). e 5

m Study with 7 subjects Ilsten1ng to recorded
stories. 31O o

W Their brain actlwtv |n the cortex was recorded
with fMRI (ac’clvated voxels).

u Actlyewfoxels were mapped to 12 semantic
domains (e.g. visual, numeric, violent, abstract)

*) Huth, Alexander G.; de Heer, Wendy A.; Griffiths, Thomas L.; Theunissen, Frédéric E.; Gallant, Jack L. (2016). Natural speech reveals the semantic maps
that tile human cerebral cortex.
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Semantic map of the brain

Next H unfold

Semantic maps |

shift

Functional magnetic resonance imaging (fMRI) was used to measure brain H depth

activity in seven people while they listened to more than 2 hours of stories from H ety

The Moth Radio Hour. This data was used to estimate voxel-wise models that - ’

predict brain activity in each voxel (volumetric pixel) based on the meaning of the P N * curvature

ords in the stories. Read the paper describing this research here. - scalp

his is an interactive 3D viewer for models fit to one subject's brain. Colors show y H opacity
e category of words predicted to elicit the largest response in each voxel 2
(legend, bottom left).

Click and drag brain to rotate. Scroll to zoom. Click voxel to see more detail. Click y . % R a
Next' to begin a short tour. If you have problems email or github might help " N2 / v < overlays

sulci
[Research by Alexander Huth, Wendy de Heer, Tom Griffiths, Frederic Theunissen, and Jack Gallant. Brain

iewer by Alexander Huth, made with pycortex sofiware by James Gao, Mark Lescroart, and Alexander
Huth.

Close Controls

voxel [26,36,44] right
model performance: 0.210 (p=0.000) -
Not bad, pretty

oxel selectivity

olors show approximate semantic selectivity (2 ? / : . 4 , tortured

violence|

' bodypart
person
visual
number

tactile

http://gallantlab.org/huth2016/
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Charles Fillmore and Frame semantics

A

s\

NCy
))

B Research on semantic roles: "Frame

)”

semantics” (1982%) P

m Each lemma of our Iangua/ge refers toa
semantic frame. "

W There are netwm% or hierarchies of frames.

m An |nd|V|dua1 frame contains frame element
(FE) as/é” g. event, agent, location, action.

B Frame elements have syntactic realizations.

e Fillmore, Charles J. (1982). Frame semantics. In: Linguistics in the Morning Calm. Seoul, Hanshin Publishing Co., 111-137.
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George Lakoff‘s metaphors

\J

B Metaphors not in the sense of a rhetorlcal f|gure but
as a cognitive metaphor, a cognltlve ass>dC|at|on in

everyday language. o
m Two types of metaphor: .

»
(//

m Primary metaphors: deﬂVed from physical experience
= found in nearly%l(anguages (“Warmth” = “Love”; “Up”
_ uMoren) /

O Complgx fnetaphors combinations of primary metaphors
l:>/cul4cural (Theory = Building, Love = Journey)

*) George Lakoff and Mark Johnson (1980). Metaphors we live by. Chicago

15
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Language examples

A C\‘ 7
=%

W This is a big question. 5B

m Time is money. (...) Buy more tmhe (...) Spend
time. (...) Give me more tlme

m This leads to better reSUIts

m They try to Iosawelght

m My foot hurts

n Thaf/sounds like a new Cold War.
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Language and frames

B Language = another filter for reality s
m Study of Max Planck Institute HoIIanﬁ*) W w
m Two groups of Dutch Ianguage Ieefrners ﬂ W
French/English and Germa;\s
m Eye-tracking when t/eDutch word ,zetten”
or ,leggen” (En)g.’nsﬁ ,but”) was pronounced.

m Germans Icoked at different objects
(horlzontal/vertlcal) English/French not.

*) van Bergen, Geertje; Flecken, Monique (2016). Putting things in new places: Linguistic experience modulates the predictive power of
placement verb semantics Max Planck Institute for Psycholinguistics, Wundtlaan 1, 6525 XD Nijmegen, The Netherlands
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We think in terms of knowledge frames

A

s\

NCy
9)

m Different approaches lead to frames:
NN
m Cognitive (Lakoff) P

W~ )7 :
A\

m Linguistic (Fillmore) O

(\ oyt
V)

m Neurolinguistic (Feldmah)
m Our brain does n@‘t think in term of definitions.
u Concepts are always understood in context.
u Typlgai contexts are frames.
B Frames have certain elements, roles and rules.
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Today's terminology management systems

m Static, unrelated

Termbank Bearbeiten Suchen Navigation Ansicht Extras Hilfe
3 | + (Ohne Eingabemodell vil i oM

thnglisch v ||| Flags layout % 100 &
v ﬁ ﬁ“ ﬂl x (Ohne Filter)

Fachhochschule

B Based on
concepts

Termini

Entry number: 5

Durchsuchen v B X || sachesbet: Bildungseinrichtung (-
Bachelor Definitionplatzhalter:  Fachhochschule
Berufsakademie
. Diplom
m Three levels: e = o
ac! mie
e
Fachschul e
F:c ue Kontext: Der tertidre Bereich des deutschen Bildungssystems besteht hauptsachlich aus
C t Hochschule rund 400 Hochschulen (...). 2007 waren von 391 Hochschulen 124
- O n Ce p Magister Universitaten, Theologische und Padagogische Hochschulen (...). Weitere 215
Master der Hochschulen sind Fachhochschulen P .). Zum tertidren Bereich zahlen in
<||| Padagogische Hochschule Deutschland auBerdem Berufsakademien und Fachschulen bzw.
CS\ Staatsexamen Fachakademien, die auBerhalb des Hochschulbereichs liegen. (...)
- J1|| Steatsexamina Verwendung:  Erlaubt
- a n g u a ge A = Tertiare Bildungseinrichtung FH
% y Theologische Hochschule Status: Gepriift
< ‘g L Universitat wortart: Abkirzung
o \ )> Verwendung: Erlaubt
m Term a0
N\ =1%  Englisch
& ) College
2 0N | Durchsuc.. | Hitliste | Termbank . Verwendung:  Erlaubt
" \i, \ Status: Geprﬁft
Myl ] University of applied sciences
p ] JRE— Verwendung: Erlaubt
Status: 1]
& og 3 Gepriift
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Implementing brain compliant terminologies

1. Select relevant definition propertles fdr each

SR )
ILN

language. o5
m Properties and prototypes (Rosch 1973)
m Concept granularlty ancl concept imperialism”

2. Define the relatlcms between the concepts.

3. ldentify p055|b|e typical usage scenarios (with
techjmques from Natural Language Processing).

4. Enrich with metadata for intelligent queries.
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Frames complement the definitions

Concept with common
Properties = Definition )

Modelized typical e Frame n
use cases :

Concepts and

relations in the

frames %
$
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Frames complement the definitions

Concept with common
Properties = Definition )

&)
»AGREEMENT | ;»;’53 '~
\/

Modelized typical N

YP ¢ States
use cases ‘

Buyer
Seller
Bank

Concepts and
relations in the Lawyer
frames S

e ;j\ﬂ /) Goods
- Price
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Technical aspects

B Terminologies and ontologies combine th‘eJr strengths
= Knowledge-rich terminologies (a k a>
,Ontoterminologies®) bl

m Concepts are the core elemen“ts they are multilingual,
include synonyms (lnstead of classes and instances in

ontologies) i
m Relations b\\etween concepts
m Attributes of concepts and terms
&

m Data format to be defined. Based on XML with
elements of TBX, RDF, OWL
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Knowledge-based terminology

B Supports the translation activity .o

LOOI(UP7 Relation graph for concept 6 ("bird")
Depth

Relations o =

Has_Property
—— [ Influences
— [F]Is_a

—— [ Is_Part_of
Uses

Options

Graphics

Onf

A
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