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We are all living in a multilingual world. You speak English, I speak Chinese, BABEI, Wlth Gratitude

they speak Spanish. How much of the meaning we yearn to express was lost in
Dalin /ang  NYU Shanghai IMA

th€ prOC€SS Ofianguagéi conversion? Period — Oct 2024 — Nov 2025
Prof. Inmi Lee  NYU Shanghai IMA

Medium — Interactive Installation

When people think in different languages, what is lost in translation Prof. Ian Zhang  nvu shanghai 1HA

Materials — Arduino, Python, Google Cloud API, 12 Mannequin

1 ’ . ? . . . . Pl”()f. And (arcia  Nyu Shanghai IMA
cognitively and philosophically? How does this loss shape connection, identity, Heads, Metal Ring, Paper y

and creativity? Prof. Jung Hyun Moon  nvu shanghai 1ma

Documentation https://vimeo.com/10879184_q2 Prof. Aidan Nelson  nvu Tisch ITP/TMA

BABEL visualizes these linguistic and culcural gaps. [ created an interactive
translacion installation in which a sentence is translated sequentially through
multiple languages and back to its input language. By tracing this process, the

work reveals how 1anguage structures thought and how translation is never

neutral.

May 2025, BABEL Solo Exhibition, NYU Shanghai Oct 2025, NYU Shanghai IMA, NYU Global Show & Tell Oct 2025, NYU Tisch ITP & IMA, NYU Global Show & Tell


https://vimeo.com/1087918452

CONCEPT CONSTRUCTION

Beyond playful mistranslation, I aim to reveal how language structures thought. For example, in the Acholi language of East Africa, "go THEORETICAL FOUNDATION

west" is expressed as “go north, then left;” Aymara, the indigenous of the Andes, they put the future behind them and face the past. All . L o
LlngulSth R@lathlty or  Sapir—Whort hypothesis

the languages in the world that have been studied, whether it is English or Chinese, Austronesians or Bantus, can use the phrase “1ooking

forward” to mean facing the future, but the Aymara's mindset allows them to focus more on the past, which is a completely different The structure and classification of 1anguages influence p€0p1€'8 habitual thinking, attention, and how
understanding of time than the rest of the Earch's population. What kind of creative and philosophical thinking does chis different thﬁy segment the world. Some concepts are very nuanced in one language, but can only be contained
understanding of time shape for this people? In addition, the Aymara use ternary 10gic rather than simple affirmations and negacions. within broader terms in another. This is the underlying concept of 2 work.

ThiS makes me Wonder hOW W¢Ee Can understand the “uncertainty” €Xp1’€SS€d by the Aymara Wh€n WCE often usce translators o talk o them.

LANGUAGE EXAMPLE

KUUK THAAYORRE

®
CORE QUESTION Uses absolute directions (N, S, E; W) | no relative directions (Left, Right), they are trained to determine direction precisely
If people think in different languages, what gets lost? Not just the sentence itself, but cognitively and . QUECHUA
speakers seem to represent the past as in front of them and the future as behind them
philosophically? And how does that loss affect connection, identity, and creativity?
AYMARA
o

used ternary logic instead of simple yes/no. How will "uncertainty" be understood when we translate?

12 API ~

LINGUISTIC AREAS GOOGLE CLOUD PLATFORM BIAS IN TECHNOLOGY

The structure and classification of languages influence people's habitual cthinking, [ used all the languages supported by the Google Cloud Translation & Text-to- For languages not supported by the Google Cloud API, I analyzed language

attention, and how they segment the world. Some concepts are very nuanced in speech API. T found significant gaps in representations of Central Asia, Africa, families and language groups to find the most similar supported languages as

one language, but can only be contained within broader terms in another. This is Oceania, and Native American regions. The fact that these languages cannot be alternatives. Future iterations will consider using International Phonetic

the underlying concept of a work. represented via the API reflects a bias in technology product development. Alphabet syllables to simulate speech, treating every language equally.
Cauca'as‘t)l;-Uralic ‘ * ' .':'.

AR AR AR AR RARRREAL!

INPUT Indo~Européean“(European) 7 | ‘ =
“There is no good or bad in the world, it's just how we think.” Tarkic | ‘ : i
PROCESS Northeast Asia
Nta Cyiz'a cyangwa ikibi kiri ku isi-, ni uko dutekereza gusa. . Indo-European (Asiatic) . .’. o ; =
Pe tye gin mo maber onyo marac i lobo, tye tam wa keken. XK o o - = =
S3 dig N4 250 ole i bale A fad (oS “sra. o0 °.'.°.'.1;fro Asiafic o o. 9 ’ o N = IRl
AYHMEAE AYPBIC Hemece OYpBIC ACTCH KOK, TCK Op TYPAI O¥iAay. ] ] ] L S 4 L S Ll hboo O ' :5___ é :%:;‘f-
12OV MavNNN p1.,.021Y2 121 KD IX N12) 1N The COlOl’S 1n the 1eft and T1 ht 1ctures 0000000000, quth Indla;Indochlpgo ° Austronesian (Oceanic) | | Z- B
Maailmassa ei ole okeaa tai vizirdd. vain micl g p XXX’ o0 o o E N
SnSrLSid SN KR AR o el S indicate the linguistic regions represented by *.tHlo; A, o e SR 0055, e’ ¢ 0 0 0 0 0 0 0"
e G$mmom egpryl cgjé&or%élo%o&}é’]oocﬁ o oo s e s Austronesian (Maldyb*Polyhesidh‘&Formosan) 0 | | B B e
S 3 )6) . oedleccecoece o ‘ K SRR
"A'ohe pono a ﬁcwja paha Jma ke ao JnuI,L ‘o ko fi’&kOI{l mau majna‘o wale no. the I2 he ads 1n BABEL The Order Of 1anguage .o.o.o cooe e 12 > ® ¢ B -
Walang tama o mali sa mundo, tanging ang ating mga iniisip lamang. Niger-Congo® °.° | Indig'eﬁous I -
Kay pachaga hukniraymi yuyaykushan, manan allinchu nitaqg mana allinchu. : - b d h d f h ¢o0 I
Y P 1 YL YUyey ’ 9 reglOnS 1S based on tne order o uman ESES | | °o
OUTPUT migration. In each interaction, the system
“The world has a different way of thinking that is neither right nor wrong.” randomly selects a | anguage rom each re gion
Microphone .




PROJECT EVOLUTION

Oct, 2024 Prototype: Map Projection

NYU Shanghai This prototype allowed viewers to trigger different regions through light input. Interface was projected on the . . 4 °':3:55553:.3531.‘%3:3:35'
A floor. The system would then switch languages accordingly, and once a sentence was typed on the interface, an e a0 Cii. TR
automatic translation chain began. At this stage, viewers could not clearly perceive how the sentence changed

Vi - ARDUINO

FE LHX|= X9 LH= 2200 o 8] $2fgtich

through translations, so the process was too weakened. LA /RN AR 5 S Sl oo

YT B9, TR H G9! TRAT VeEE |

ARDUINO LIGHT SENSOR PROJECTION STREAMLIT API

It's not good, but I'll think about it.

May, 2025 Circular Installation: Telephone Game

: The proj | in mpl ircular installation: lve “h " arran in a rin hh
NYU Shanghai e project evolved into a complete circular installation: twelve “heads” arranged in a ring, each head
representing a specific linguistic region, simulating the cross-regional transmission of a “telephone game.” With

IMA
Google Cloud Translation and TTS integrated, viewers could hear the breaks and distortions that emerged as

v2 - ACTUALIZED language passed through unfamiliar voices.

PYTHON V8 GOOGLE CLOUD API SOLO EXHIBITION

Oct, 2025 Suspended Stcructure: Floating Planet

NYU Global Show & The work was further developed into a suspended structure, using the image of a “floating planet” to strengthen

Tell. NY & SH 1S spatiai narrative. A single sentence rotating through the installation symbolizes 1t gOCS the Earch's civilization
ell,

around. Hovering in space, the installation deepened the metaphor of iinguistie communities as both isolated

V3 - SUSPENDED from and connected to one another.

PYTHON V12 GLOBAL EXHIBITION
Nov, 2025 Rice Paper Scroll: Visible Loss ERs ==l 1
. o c c e )‘::2 . c
West Bu nd ATt A Chlnese tradltlon materlai, T1CC paper E,;\EE SCTOii OutpUt m€Chanlsm was added, aiiOWng the tran81at€d text to

, be continuously “printed” onto paper and made visible. Within a single interaction, viewers encountered three
Center, Shanghai

forms of evidence at once: sound, text, and physical trace. Together, they exposed how language gradually drifts,

va - SCROLL disappears, and is rewritten in the act of transmission.

PAPER SCROLL PUBLIC EXHIBITION

N@Xt Generatl@n In the next stage, large language models will be used to interpret each step of the translations. The system will

anaiyze cvery intermediate translation and generate a short Al repiy explaining how meaning drifts, where

NYU Tisch IMA misunderstanding enters, and Why the sentence returns transformed. Printed as a take—away objeet, this

V5 - A1 expianation becomes a material trace ofiinguistie loss and mutation. Or even a satellite in the space.




TECHNICAL DEVELOPMENT

Babel_go 3.py - L /ken/ _go 3.py (3.8.8)

pppppppppppppppppppppp

#fron google.cloud import speech_vipibetal as speech

{+on google.api_core.exceptions
* BEXH

h APT
adRequest  2IREMA
os.environ["GOOGLE_APPLTCATTON_CREDENTTALS"] = “/Users/ken/Downloads/pivotal-realm-453214-kB-c93d995¢16ed. json
# PREF N
translate_client = translate.Client()
eeeeeee _client = speech.SpeechClient()
e W  texttospeech _client = texttospeech .TextToSpeechClient() & #ATTISES M
£ OEN2RANT
nnnnnnnnnnn

<style>

ody
<<<<<<<<

Mar 17, 2025 - Shanghai

gnizer = sr.Recognizer()

languages = [

v8.0

sssssss
BETRSER,
EXmuGiil%,
ﬁﬁﬁﬁﬁﬁﬁﬁ

‘jgﬂi’lﬁy

P,

R SR,

SkEAEAIRBAERS,
B

May 19, 2025 - Shanghai

vli2.0

audio_encodings ech_v1.AudioEncading.Mp3
)
synthesis_input = texttospecch_vl.Synthesisinput(textstext) # text=EMBnwaE
response = texttospeech_client.synthesize_speech(
[ ] input=synthesis. _input,
voice=voice,
C o a n a :I e W O I aaaaa e TR —contte
)
, o¥# (B Text-to-Speech BiREITN%
nse.audlo_content

& REEANE
oooooooooo

ugio_co H By 2l Bk
#audio_bytes = io.BytesIO(audio_content)

v8.0

#audio = add_echo(audio, delay_ms=40, decay=®.5)

12% Servos Audio Cables
12% Speakers Microphone
2% Projectors Bean Bag Sofa

1x iMac (with at least Paper Scroll

3%USB-C + 1%3.5mm) v12.0

SPEECH RECOGNITION

A Python program captures input from a Mac or external microphone,

automatically detects the language, and converts speech to text using the

OpenAl Speech to Text APIL.

TEXT-TO-SPEECH

Speech API to synthesize the translation results at each step into the

corresponding/approximate language for speech, ideally played back

sequentially through 12 speakers.

LANGUAGE CLASSIFICATION

[ researched all languages supported by the Google Cloud API, analyzed

and classified languages 1Nto 12 linguistic regions, creating a classification
table. Each interaction randomly selects a region, ensuring the uniqueness

of each interaction.

https://www.creativeapplications.net/
nttps://chatgpt.com
https://docs.streamlit.io/develop/api-reference

https://docs.cloud.google.com/apis/docs/

https://developers.openai.com/api/reference/overview/

In building this project, I used Python as the core backend and integrated Google Cloud Translation and Text-to-Speech APIs to construct an automated

translation chain. I also used Streamlit for visualization. In addition, | incorporated multiple APls to shape the project’s sound design and used the OpenAl

API to enable speech recognition.

Microphone Voice Detection

#Foutput £ Arduino
string_to_send = "
servoarduino.write(string_to_send.encode())

y:
audioarduino.write(string_to_send.encode()) # EXFHE (BEMATD)

#XBEE audio Arduino HREXA—T"0

AL INTERPRETATION

voice = texttospeech_v1.VoiceSelectionParams(
language_code=1ang_map(char], #i&REH
#name="sw-KE-Chirp3-HD-Achird", # MRRVHEERTHROETEH
ssml_gender=texttospeech_v1l.SsmlVoiceGender.NEUTRAL

audio_config = texttospeech_v1l.AudioConfig(
audio_encoding=texttospeech_v1.AudioEncoding.MP3

Introducing large language models into the project as an explanatory layer to make the translation pipeline legible to viewers. How

response = texttospeech_client.synthesize_speech(
Lnput=synthesis_input,
voice=voice,
audio_config=audio_config

##% @ Text-to-Speech HiZ@ENA

Translation API Origin Language Audio Output + Print

e — semantic drift emerges, where contextual misalignment occurs, and how misunderstanding is produced across languages.

t . ’
out.write(audio_content)

#output 4 Arduino
ina to send = "1"
servoarduino.write(string_to_send.encode())

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ppppppppppppppppppppppp

TRANSLATION

The Python program uses the Google Cloud Translate API to sequentially
pass text through 12 language regions, each randomly selected language,

with the output language loeeoming the input language for the next step.

ARDUINO + HARDWARE

ServoArduino controls 12 servos to synehronize head movements +
AudioArduino controls the power switches of 12 speakers. Real-time data

transfer between Python and the Arduinos achieved via pyserial.

FUTURE

a thermal printer will be added to print the translation trajectory onto a
scroll of Rice paper, making the "loss" a tangible physical trace. The cause of

distortion will be explained through the OpenAl API and printed as

feedback to the audience.

L_ rocessing ] [ Python: babel_go ) [ Arduino: ServoArduino
: 4 Supported Language ) (" What Language Voice to A g Niger Congo Languages = [ "Bf", "#", "5", "F", "&", "#", "&", "&", "§", "
| | Dictionary Speech a language TR S S A S | A P/ R S A G i | O Setup
: . g, ]
| | Start (streamlit run Babel_go.py) lang_map = { lang_to_speech = {
. "<l bol>": " "<api | de>":
i | . Rl ST (ST ) |
"EI": llbm , nﬁu: Ilb m , Ilﬁll: >ul
: Setup f S k \ Hnyll’ "?I!: lllglll vl§v|: llcggll, " Ilbm".: llit_ITll, "be.m": llit_ITll’ ///\
| | P?gc:;sin < 11;:II":"n/v". gli “In", Bg} "m", " > n):_r “it-1T", ngli' "It-:T". "cgigr": > _< Indo-European Languages Asia = ["gi", "W", "&", "f&", "&§", "&", "", "5", // \
. ¢u: usnn' " "SW", " "SS", " - "it' n' "rW": nit_ nI " nu: "it' n, T "EQ:", "‘?,l!‘;i", "“1)_]'“, "m,Ef“, ..:E.., "E", “:ﬁu, u_-‘u,-_u, ||}&ll‘ u%n' "%"1 "[H/u", "E"l l!igll‘ "'%"' . . " '\l
N G Ogle Clouds lﬁ‘j": utsn' ml "ZU", "y unru' " “rp™ "it'IT", e "it-lT", W nprn wgk I L & ) \,\\ Senal avallable [ //,/ o
I | S ~
! | g IAIA dui it™: "nso”, "F": "st", "&K": "tn", " "it-IT", "ss™: "it-1T", "ts"™: "it-1T", . ~
: Setup AP Sfrggrélit rrrrr ) S " "xh", "2" "doi", "B": "dov", "zu™: it-1T "or: it T, "nso™: |} e \\.//
e up nftn. nonERn, uLon o " " WEOITY Mef'ts il L L o e i
| I Recognlzer n{u lv.. v!(tull ‘E": "ff ,ll @u l.?aaiul ItuIT r:. l?t ; |I|t |I-r ,'n.tru]n " lt |I|T ' AUStroneSIan Languages ASia == ["}‘n%"v "S[E": "Euy "_l:"“l " r”: "EI: "l:.ll ' Yes
. Z7": "yo", "R "ee”, "3 "ak”, xh*: "it-IT", "doi": "hi-IN", 0 " ™, “5e" “H T M, e, T A E YT R ] *
i | "—" Mg, A" "ach”, "dov™: "it-1T", "ktu": "it-IT", ’ ' ' ' ’ ' P U ' R
: serial read —
l | ‘ \ } P % } P K( Native Americans = ["3", "M", "5i", "A"] ) [ cmd = Serial.read() }
- 7
: cmd == """ em——cmd == “0"
' . ) . . OpenAl Transcribe (gpt-40-vtt . Servo reset emd == “1"
l | Main Loop while True Write WAV (output_audio.wav) P generate tefft!p ) -><\\ text exists? //>—Y95-> send 'a’ to servoarduino *
. P l . Servo back
l v v | NG Ul show original text Reset Servo ™ ptl)fzs5 ’
: ' st.write() currentServo move
| [ Draw J Server Receiye I N\ \ J currentServo for pos: 115 \TJ
: new Server(this, |- * " ( \
| 12345); | For each char in selectedLanguages (translation step i)
: . [ Detect Iang currentServo++
i | \ . ginal_lang = detected_lang
: For each c l l
| TextMessage |
: l ‘«:‘j/same language pair? Yes Build random language chain from 12 families .
l | 12 tokens selectedLanguages
i update() alpha = 255 - | ~
(life/fadeDuration)*255 No \
) \J
| L | *lempo *
. version 12 Servos
| Fade effect | T A
. ' display() textSize(random ) . . : Translate step . .
: fill(0,20) rect ; Send to Processing for Display = Back-translate for streamlit Ul display i
full screen 64-128) fill(255,alpha) . socket.sendall(text) | translate(text, source=detected_lang, > st.write(f**{translate_back}***") ormrty
| | . . target=lang_map[char) | | | | | 0 THEEY UEEEESEER L s e
: L (N PP USRS -J f Arduino: AudioArdui ]
| \ | ...................................
: if isFaded() remove from : .
| ArrayList | Y | |
S e N e e Setup .
l | ) \J r ) | |
. Update detected_lang = target_lang % . Sound Effect : !
. | #audio = add_echo(audio, delay_ms=40, ! ‘ .
| | | decay=0.5) |
. Text to Speach: Google Cloud TTS - #audio = add_dissonant_sounds(audio, ; | s I
: voice.language_code = lang_to_speech[target] -» —= num_occurrences =3) Write output.mp3 / .
| | MP3 bytes | #audio =apply_low_pass_filter(audio, | I > serial available? |
: ' cutoff_freq=600) , ) :
| | | #audio = apply_reverb(audio, delay_ms=30, | | |
- * - decay=0.001, num_echoes=1) : :
| N _J Yes :
l | *tempo | + I
. version "
| | ~ Servo/Audio Control serial read rror :
. Servo/Audio Arduino sync send '1' turn head (and | md = Serial.read() = |
' : play audio) sleep(backDelay) wait to trun over, and .
. e J send '0' to turn back | |
md =="a"——4——cmd 0 -
| | cmd =="1" | |
Last Time (" (" h :
y | Reset Relay |
rrentAudio I LOW c
rrentAudio : ? \ ) c
Y | =0 N /J—\ I
prrry TN Final return back to Original Langauge -
! , translate(text, source=detected_lang, target=original_lang) [ ey || currentAu dio++ .
l | | \ b, I
| Projector(s) | :
i | | |
. _ D I J
Mac Local
Projector(s)/
—  » -
\4 Y Monitor(s)
N\ N
Local Audio File ul
with open(‘output.mp3', 'wh') as out: .
. . Streamlit
out.write(audio_content)

r 12 Speackers -
- J

The diagram right above shows the project workflow. Python functions as the main program, integrating translation

APls to process and generatce the translations. Through serial outpur, the system sends data to Arduino and Processing to control the motors and the projeeted visuals. The

final output is delivered through the speaker and projector.


https://www.creativeapplications.net/
https://chatgpt.com
https://docs.streamlit.io/develop/api-reference
https://docs.cloud.google.com/apis/docs/
https://developers.openai.com/api/reference/overview/
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