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We present JHU's Universal Dictionary and Universal Translator, covering 1000+ world languages in a broadly-accessible
Android/IOS mobile phone and web-browser app, with 1,000,000+ planet-wide language pairs and 100's of under-resourced
languages which have never had access to a substantial dictionary or machine translation capability. In addition to providing
immediate access to a base vocabulary of 1500-20000 core vocabulary lemmas in all 1000+ languages, this novel app
actively engages its users to contribute collaboratively to the universal dictionary in an easy-to-use and efficient way, with
automatic suggestion of possible translations based on sound-shift transductions from related languages and pan-linguistic
compositional constructions.

Collaborative 1000+ Language Dictionary Augmentation (Android App):

Users typically choose

Mga bahagi ng katawan e

Mga bahagi ng katawan e

1-2 reference Ianguages >  ENGLISH TAGALOG " ESPARNOL ENGLISH TAGALOG ESPANOL
fa mi I lar tO them | hair | buhok, buhdk | cabello, pelo hair buhok, buhok cabello, pelo
d nd 1 ta rget/focus Ia nguage head ulo, ulo cabeza head ulo, dlo cabeza
ear taiNa, tainga, oreja, oido ear taiNa, tainga, oreja, oido
(e.g. Tagalog or Cebuano). A ? [ mata . el it
tenga tenga
: eye english N mata 0jo
. . . . eye (o][e) €
Users type their entries either directly ! — . ol e ! — _
. . . nose iloN, ilong, ilon nariz P nose iloN, ilong, il6n nariz
in the tables (like a Google doc) or drill P bibig, bibig, . mata bahasa Melay mouth bibig, bibig, boca
down to see other languages, e mata bahasa Indonesia i
piCtU Fes a nd d Efl nitions. tooth Nipin, ngipin, diente Himakitaipai(eeeimorE) tooth Nipin, ngipin, diente
nipin Ojo (sustantivo) nipin
i i ) ) tongue dila, dilaq lengua Organo sensible a la luz que permite la vision tongue dila, dilaq lengua
Filte rng and user accu racy teStlng (Vla claw, fingernail, kuko ufia en los seres vivos claw, fingernail, kuko ufia
. nail nail
held-out known translations) to . .
i ) ) foot pie foot pie
increase quality and reduce vandalism. log ata, piema leg ata, piema
knee tuhod hinojo, rodilla knee tuhod hinojo, rodilla
Initial dictionaries auto-populated for arm. hand kamay mane | arm, hand kamay mane
wing pakpak, pakpak, ala & v wing pakpak, pakpak, ala

1000+ languages as below. papak papak

Collaborative 1000+ Language Dictionary Augmentation (Web App):

4 reference languages familiar in Nigeria

an &= : y o Q Drill-down window (with photo etc.)
e ] wr
— 1 Target/focus language (Tedaga) —
Yoruba X Hausa X Frangais X English X Tedaga 7/ |«
akétl reshe branche branch targazi
€so 'ya'yan itace fruit fruit nugou
ird iri grain seed
. Yorub irg
ewe gade feuille leaf koli Hc;rsjsaa 'Irrl:
egbod jiijiyaa racine root |dyulu Francais grain
- English seed
eekpo b"awo écorce bark afén Tedaga kogeni:
‘|t5Yn5 fu re ﬂeu r ﬂower bO: Yoruba: a ogbin ogbin aladodo ti eda, o lagbara lati
dagbasoke sinu ogbin iru miiran.
koriko ciyawa herbe |grass brazi
okOy igiya corde cord
ara fata cuir hide aSye
erd nama chair flesh yini
EjE jini sang blood lgerE
egu® K"ashi 0s bone surki
eyl kK"w~ai oeuf egg kuli
Initial Dictionary Population Multiple models of word formation: Automatic compositional prediction:
1) cognate and sound shift models English __ Gold Lang _Hypotheses
(fo r 1000+ Ia nguag eS) (2) b g . d I ;kin. ?]Ubkaﬂ azj {:tubk;. yuft;qa. j?bka% jub(}ad‘ yufl;ka, \;‘:bka,lyublxa. libka, yiibka, yubgo
uorine uor, fliior azj or, ftar, fllior, ftor, faor, fdor, fluor, fdar, vlor, lor
( ) OrrOWIng mo e S . L . food gida, gida az; g1, q1, qida, gida, gida, qisa, gida, g1, kida, qada
o Swadesh ||St (3) derlvatlonal mOdeIS (l_e_ CompOSItlonaI tranSIatlon Greece IOnancran kaz Kynanacran, )nyuauacrau, JKaHanacTan, )Kanaua;au, Kynanpicra,
. . . '/Ky“HaHblCT‘aH. yfiauacran, ‘IKE‘IHMHHbIC"l'aH, )KleaHaCTuaH. a:iaHbICT?H
of digger from dig +VIN(AGT) [and +VIN(INST)] | u o Kar oo s oo oo o o
o Panlex i i 1t - wall JIMBa tat Jyall, JABall, AydJl, ayraj, ayi, ayailb, Jiraj, aABajb, ayap, ayaj
(4) universalized compositional models: ol e P e sy
ol 4 hOSpltal — SICleICkﬂGSSldlsease + hOUSG|p|aCe|InStItUtIOn dovc. yRol yat fat yaia, yaNa, yaNi, yafi, yaiii, yene, yafige, yaNe, yeni, yange
® W | ktl ona ry i weaving dokuma, dokma tuk dokuma, dokamak, dokumak, dokugmak, dokama, dokumaklyk, dokume, doku-
hOSpltaI - dOCtorlmedICIne + hOuse|p|aCe|InStltUthn cop polis, politsiva tuk g:ll?:;d(:)(:)kl:lll::;al;o(:ikl:li?;:lya militsiya, pilisiya, polits, poliz, polisi, polys
° UnImOI‘ph d a Syge|hUS => hospltal shaman saman, saman tuk saman, shaman, saman, sheman, naman, kaman, seman, samen, sharman, haman
SV SUk hus :> hOS |ta| (d) Turkic, 1-best (e) Turkic, 10-best (f) Turkic, MRR
. . . J, | ;s . p N azj kaz tat tuk tur uig uzn N azj kaz tat tuk tur uig uzn N azj kaz tat tuk tur uig uzn
* Unlversal Declaratlon Of Human nghts hu korlhaZI => hospltal azj — .14 .18 39 40 29 45 az — 39 53 .73 .75 58 .76 azi — .17 28 .48 50 .36 .54
A o . hu  kérlhaz => hospital TP Vi R B T At S e i
~ . u 39 .07 17 — .34 30 . 72 .07 .56 — .66 .50 . u 48 07 27 — 43 35 4
*  Bible bitext (~3000+ core dictionary entries) no syke|hus => hospital Wr 3421 23 2 2020 w7266 S8 S5 o 49 63 e 44 95 32 2 o 23 36
: uig 26 .14 .14 29 21 — 33 uig .56 .14 45 57 50 — .67 uig .34 .14 22 37 29 — 43
de kl’ankenlhaus => hOSpItal n 38 .00 .18 38 28 27 — uz .75 .17 58 .74 64 62 — uzm 49 06 29 .48 37 38 —
nl  gast|huis => hospital Cowme 43 39 33 37 40 37 46 s 71 74 61 63 69 60 73 s 83 30 42 45 49 44 56
. o . scuee 43 .40 32 36 40 36 46 semwr .71 .74 .61 .63 .69 .61 .76 scmer .52 .51 42 45 49 44 .56
Zh f‘ﬁ Igflj => hOSpIta| feawe 40 39 33 40 39 32 44 raawe 78 .75 71 70 74 70 83 rewawe 49 50 43 42 48 40 .53

Universal Translator: Pre-train 1000 full-text translation models (to English Pivot) using above and Bible bitext.



