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• Laboratory name: EL&CL(Experimental Linguistics and Computational 
Linguistics)

• What actually we do: Linguistics study using quantitative approaches

• Several turns in recent years: Linguistic distance calculation（ASJP 
approach）

• （cross-disciplinary/interdisciplinary studies based on linguistics）

• Deep learning/AI(applications in linguistics studies)
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• Title: Social Science Laboratory of Tianjin - Interdisciplinary Laboratory for 
Experimental Linguistics and Computational Linguistics
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• Social Science Laboratory of Tianjin - Interdisciplinary Laboratory for 
Experimental Linguistics and Computational Linguistics, Nankai University
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• History and scope:

• Phonetics Laboratory(1986-), 
established very early in Mainland 
China

• Social Science Laboratory of 
Tianjin(2019-)

• Innovation Team of Tianjin: Language 
Intelligence calculation(2024-)

• The lab is very open and we collaborate 
with researchers from a variety of 
subjects/disciplines.

URL：https://github.com/EL-CL/



Previous and ongoing researches-1

• 1-A series of studies with ASJP approach

• 2-Studies on senses of basic kernel words in a cross-linguistic 
perspective

• 3-A serial studies on differentiations between Chinese verbs and 
nouns

• 4-A series of studies on acoustic distance calculation

• 5-Serial studies on relationship between language and 
environment

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室

5



Previous and ongoing researches-1

• 6-Serial Acoustic voice analysis of language/dialects

• 7-Other studies based on large database/dataset and quantitative 
approaches

• 8-Serial studies based on word-vector calculation(Knowledge 
Graph)

• 9-Adopting machine learning into linguistic study(classification 
tasks)

• ……
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Previous and ongoing researches-2

• Ongoing researches using deep learning and AI

• 1-Text-To-Speech(EL&CL speakers, specific speakers, comic 
characters，Chinese dialects, chanting for ancient poem…)

• 2-ASR（IPA recognition, language recognition, foreign accent 
evaluation, speaker identification…）

• 3-Machine Translation(Manchu-Mandarin automatic translation)

• 4- digital human (Yuen-Ren Chao, Chia-ying Yeh, the first 
president of Nankai Univ.；Tangwangnese, Tianjin dialect)
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I-External differentiations between nouns and verbs: 
A myth or not?

• Ran, Qibin（冉启斌） et al.(2023) 
Phonetic differences between 
nouns and verbs in their typical 
syntactic positions in a tonal 
language: Evidence from 
disyllabic noun–verb ambiguous 
words in Standard Mandarin 
Chinese, Journal of Phonetics, 
98:101241.

• 夏全胜、高凯、冉启斌（2023）
汉语动名兼类词做名词和动词时
的声学语音差异，《语言教学与
研究》第2期。
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noun verb

• Nouns and verbs are different in external 
form/representations

• English: 

• Suffix:

• V.→N.: -ness, -ing, -er…

• N.→V.: -ize, -en, -ate…

• Stress:

• re'cord (V.) : 'record(N.)

• ??:

• lock(V.) : lock(N.)
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• Most previous studies have shown that nouns tend to be longer in duration 
than verbs in sentences and discourse (Lohmann & Conwell, 2020; Sorensen, 
Cooper, & Paccia, 1978; Strunk et al., 2020).

• Strunk et al. (2020) showed that, among the ten different languages 
investigated, the grammatical class effect on duration is evident in eight non-
tonal languages while it disappears in the two tonal languages, Bora and Nǁng. 
These findings seem to indicate the noun–verb difference in speech is less 
likely to be realized in duration in tonal languages compared with non-tonal 
languages.

• Standard Mandarin is a typical tonal language with four tones. 

• Contour tone

• Duration, +F0, intensity
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• Standard Chinese:

• 锁suo3 lock(parallel with English)，关guan1；ancient Chinese: 言yan2，雨
yu3……

• Disyllabic  ambiguous words：

• 爱好 àihào hobby(N)/like(V) 

• 包装 bāozhuāng package(N/V)

• 工作gong1zuo4，暗示an4shi4，编辑bian1ji，报告bao4gao4，辩论
bian4lun4，表现biao3xian4……
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• Mini pairs:

• (1) Noun phrase: 

• 一个+爱好  yīɡè + àihào ‘a hobby’

• 一些+爱好  yīxiē + àihào ‘some hobbies’

• 几种+爱好  jǐzhǒng + àihào ‘several types of hobbies’

• (2) Verb phrase:

• 能够+爱好  nénggòu + àihào ‘be able to like’

• 应该+爱好  yīnggāi + àihào ‘should like’

• 可以+爱好  kěyǐ +àihào ‘can like’
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• 30 mini pairs

• 28 native Mandarin speakers (14 
females, 14 males, mean age = 23 
yr, SD = 2.2)

• Annotated with Praat: 4 tiers

• pitch, duration, intensity
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• Duration:

• (histogram) The second syllables of nouns were longer than those of verbs
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• Pitch:

• Syllables of nouns were higher in F0 than those of verbs
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• Intensity:

• Syllables of nouns were greater in intensity than those of verbs
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• Explanation:

• Strunk et al. (2020): nouns are longer than verbs in 8 non-tonal languages

• (1)Information load: In Mandarin Chinese, nouns are usually replaced by 
pronouns or omitted when mentioned a second time. Thus, nouns and verbs 
in Mandarin should be considered to be inherently different in information 
load, leading to longer duration of nouns than verbs.

• (2)the Smooth Signal Redundancy (SSR) hypothesis (Aylett & Turk, 2004; 
Turk, 2010): the more predictable or redundant a linguistic element is, the 
less salient its phonetic realization will be.

• (3)When the two grammatical classes are embedded in sentences, nouns need 
more planning time (Seifart et al., 2018)and are pronounced slower than 
verbs (Strunk et al., 2020).

• (4)Number of syllables: Nouns are typically disyllabic (Ke, 2012; Liu, 1996), 
while verbs are typically monosyllabic (Chen, 1987; Liu, 1996; Zhang, 1989).
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• Acoustic distance calculation between nous and 
verbs

• audio1~audio2

• 20 words*6 times*30 speakers=3,600

• It is at a nearly random variations level.

• There isn’t essential difference between nouns and 
verbs??

Interdisciplinary Laboratory for Experimental 
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• The hierarchy of acoustic distance between different sounds(preliminary)

19

Category distance（mean） 备注

Sandhi tone3/tone2 65.71 20个词对（仁者-忍者），21名发音人

noun/verb 81.00（双音节） 20对动词-名词（爱好），30名发音人

4 tones 86.79 四声俱全音节，4名发音人

n-l 88.03 55对音节，6名发音人

Neutralized/non-N..d 109.30 14个词对（东西），10名发音人

rhoticized/non-R..d 126.03（双音节）、144.10（单音节） 单、双音节各20对，10名发音人

initials 127.57 声母均值，4名发音人

finals 127.84 韵母均值，4名发音人

vowel 131.05 8个单元音，现代女发音人

inter speaker 158.08 10名发音人，300核心词

Swadesh list1 165.87 207核心词，69种语言

Swadesh list2 206.76 160核心词，50种语言

between languages 215.79 44种语言，各300核心词

between animals 334.68 175种动物，各3种发音

Interdisciplinary Laboratory for Experimental 
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• Using machine learning to differentiate nouns and verbs

• 3 acoustic parameters: pitch, duration, intensity

• 151,200 samples

• 56~57%:43~42%

• A little bit higher than probability level

• So, is there any differences between nouns and verbs??

• There isn’t essential difference between nouns and verbs?

• The external differentiations between nouns and verbs: A myth or not?

Interdisciplinary Laboratory for Experimental 
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• Yuzhu Liang（梁煜珠）, Ke Xu（许可）, Qibin
Ran（冉启斌）, (2024). Shared structure of 
fundamental human experience revealed by 
polysemy network of basic vocabularies across 
languages. Scientific Reports 14: 5877.

• 许可、冉启斌（2024）基本核心词词义的跨语
言表现与特点——对61种语言数据的分析，
《世界汉语教学》第1期

• 许可、冉启斌、李坤怡（2022）基本核心词词
义的数量及其内部关系——对50种语言词义数
据的分析探索，《中国语言学研究》第二辑，
北京：中国社会科学出版社

• 许可、李坤怡、冉启斌、黄玮（2022）跨语言
基本核心词词义分析——以24种语言基本核心
词词义为例，《语文学刊》第5期

II- Studies on a dataset of cross linguistic sense for kernel words
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• Basic concepts and their derived senses
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• The differences and similarities in the derived senses of basic concepts

go zou3(走)

English Chinese

go go

leave run

intend to be or do 
something

move or work

pass into a specified state become

turn out leave

be harmonious, 
complementary, or 
matching

die

function visit

be regularly kept or put in 
a particular place

pass through

use a toilet leak

change

stone shi2 (石)

stone stone

a piece of stone
shaped for a
purpose

stone
inscription

a hard seed in
some fruits

a unit of weight

a natural shade
of whitish or
brownish grey

listen ting1(听)

English Chinese

listen listen

accept one's 
opinion

accept one's 
opinion

pay attention to
at one's 
convenience

govern or judge

Interdisciplinary Laboratory for Experimental 
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• Deriving directions and sense network

• If we collect enough senses from a vast amount of languages, we can build a 
large cross-linguistic sense network. 25

go

leave

die

intend 
to be or 

do 
someth

ing
pass 

into a 
specifie
d state

become

run

die …

very

…

…



• Investigations:

• How many derived senses for different basic concepts in a cross-
linguistic perspective?

• What are the universals and differences of deriving directions in a large 
dataset?

• Do the derived senses reflect the cognitive significance of different 
languages?

• Are there differences of deriving depth in different languages?

• What are the most prominent sense units(including basic senses and 
derived senses from a cross-linguistic perspective?

• What are the most prominent connections in the big network of sense 
units?

• ……

Interdisciplinary Laboratory for Experimental 
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• Before we started the research, we reviewed a vast amount of literature.

• Talmy (1985,2000); Anderson(1978)words for body parts; Comrie(2011) 
numeral words

• 伍铁平（1989）、蒋栋元（2002）、温凌云（2007）、蒋绍愚（2008）、
黄树先（2012）……

• Max-Plank Institute: Wilkins(1996), Fortson IV(2004), Goddard & 
Wierzbicka(2008, Newman(2009, Urban(2010, Pericliev(2015)……

• Miller et al.，WordNet (Miller 1995, Fellbaum 2012)

• https://wordnet.princeton.edu/; http://lope.linguistics.ntu.edu.tw/cwn/; 
http://compling.hss.ntu.edu.sg/cow/

• Chinese Concept Dictionary, CCD, 2001

• List, Mayer, Terhalle & Urban，CLICS (Rzymski et al. 2020): colexification: 
https://www.clics.com/

• These studies can not fully meet our requirements.

Interdisciplinary Laboratory for Experimental 
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60 basic kernel words(selected from Swadesh list)

Part of speech Sense category word

noun

（25）

Natural objects water、fire、stone、tree、earth/soil、rain、sky、sun、moon、night

Living being human、bird、dog、person、man、woman

Body parts head、eye、ear、mouth、hand、foot、heart、bone、blood

verb

（11）
Action/motion

eat、drink、say、see/look、hear/listen、stand、sleep、give、go、
come、die

adj.

（14个）

Quantity/size many、long、big、small

Property/quality new、old、good、bad

Color black、white

Shape square、round

Temperature cold、hot

pro-noun

（6个）

Personal pronoun I、you
demonstrative pronoun this 、that
interrogative pronoun who、what

num.（3） Numeral one、two、three

adv.（1） negator not

Interdisciplinary Laboratory for Experimental 
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• about 5 years

• 61 languages

• Medium sized 
authoritative 
dictionaries

• URL：
https://github.com/E
L-
CL/CLD_Polysemou
s_Basic_Vocabulary-
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Statistics of the dataset

• The minimum number of senses: 1; 
the maximum number of senses: 
Arabic: eye, 22

• the maximum of sense in different 
word classes: 

• Verbs: 20, adjective:15, adv.(not): 
9, pronoun:9, numeral:8

• 义项数量分布广，但多数集中在
较低值上

• exponential distribution Stacked histogram of sense number for different word classes

Interdisciplinary Laboratory for Experimental 
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• 词类、语言对义
项数量均值有显
著影响；不同语
言中不同词类的
义项数量大小可
能不同（F=69.702，
df=5，p<0.001；
F=3.022，df=60，
p<0.001；交互作用：
F=1.32，df=300，
p<0.001）
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• General descending order: verb > adjective > noun > adverb > numeral 
> pronoun

• Chinese: adjective > verb> noun > other classes. (including Indonesian, 
Hindi, etc.)

• Korean: verb > adjective > noun > other classes. (Japanese, Greece, 
etc. )

• Hawaiian, Latin: verb > noun > adjective > other classes.

• Thai, Burmese, Irish, Tamil: almost equally distributed in different 
word classes.

• Pronoun

• Lithuanian:I:1, you:1, this:1, that:2, who:8, what:3

• Who→“whoever，anybody（无论谁，任何人）”、“someone（某
人）”、“something（某事）”、“anything（任何事）”、what、
that、“the thing or things that（……的事）”）

• negative adverbs

• Japanese, Hawaiian, Vietnamese: not→’without’ ‘never’ ‘avoid’ ‘empty’
‘gratis’

Interdisciplinary Laboratory for Experimental 
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• The degree of dispersion in the distribution of the number of 
senses

Sum. verb adj. noun adv. numeral pronoun

Mean 3.17 4.14 3.56 2.99 2.58 2.12 1.86 

S. D. 2.45 3.24 2.39 2.18 1.43 1.44 1.21 

Maximum 21.00 20.00 15.00 21.00 9.00 8.00 9.00 

Maximum estimated within 

the general range
10.51 13.87 10.73 9.53 6.87 6.45 5.49 

Minimum 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Interdisciplinary Laboratory for Experimental 
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• Radar chart of sense mean values of 
the 60 words

• Cross-linguistic data

• 从基本概念来看

• 最容易产生出引申意义的基本概念

• 最容易发生认知延伸的基本概念

• 具体性？“tree”、“square” 义项
数量较少。“head”义项数量多

• 基本性？eat与drink

• 笼统性？cold等在不少语言中用多
种不同级别的概念表示不

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• Stacked histogram of average extension ability in 61 languages
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• The cross linguistic network atlas of 
sense unit 

• Gephi

• 60 words, in 61 languages

• Sense: 11,841

• Sense unit: 2,941

• Edge(weight) with arrow:3573

• Node size: edges linking a node

• Node color: 34 modularized groups

• Full connection network of 61 
languagesdataset.pdf

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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sense dataset/61种语言词义引申关系-显示边标签.pdf
sense dataset/61种语言词义引申关系-显示边标签.pdf


• There is extremely rich information in the network atlas.

• The 10 most prominent basic concepts:

• Go, good, give, head, stand, big, see/look, bad, eat, come, are important basis 
for cognitive derivation in kernel words, it frequently undertakes the starting 
point and foundation of derived senses.

• The basic concepts that are most prone to cognitive derivation are not very 
“substantive” concepts, but rather those with “abstract” senses.

• “substantive” word: head (indicating that “head” is very important in 
linguistic cognition of human?)

• good: Pollyanna Hypothesis; give:??；stand……

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• 20 most frequent connections in deriving senses:

• not → no

• big → great, superior

• sky → paradise, heaven

• head → chief, leader

• foot → leg

• small → little

• head → top

• woman → female

• new → fresh

• earth/soil → ground

• come → reach, arrive

• say → talk, speak

• say → tell

• earth/soil → land

• sun → sunshine, sunlight

• black → dark

• bad →debased, evil, wicked

• hand → arm

• man → husband

• moon → month

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• 20 most rare connections in deriving senses:

• person → capital towns Latin

• person → chief, leader

• person → civil rights

• person → flesh

• see/look → have a look

• person → head

• person → life

• see/look → look into

• person → mask Latin

• person → principle

• person → principle money Latin

• person → source of rivers Latin

• see/look → spot

• person → substance, chapter

• person → the world Latin

• person → top Latin

• die → be exhausted

• die → breathe Icelandic

• die → crack

• die → explode Icelandic

• die → split



• The 60 kernel 
words can be 
clustered into 10 
groups.

• (different 
clustering 
methods were 
used)

Module Basic kernel words

1
stand、give、go、hear/listen、see/look、come、say、sleep

、die

2 rain、sky、eat、drink、water、moon

3 hand、round、square、ear、earth/soil、white

4 head、mouth、eye

5 stone、tree、heart、foot、cold、bone

6 blood、bird、man、person、you、I、human、woman

7 big、many、long、good、old、not、three

8 dog、bad、black、small、night

9 one、two、that、what、this、who

10 sun、hot、fire、new

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• Convergence and divergence in sense deriving:

• Convergence type:

• not；big；sky；head；foot；small……

• Divergence type:

• go；good；give；stand；eat；eye……

• The most important hubs or pivots: hand、head、
person、die

• Distance calculation between 60 basic concepts

• In 60 basic concepts, means of shortest path:

• Words with maximum means: I(5.00), two(4.71), 
night(4.63), rain(4.51), ear(4.25)…

• Words with minimum means: good(2.56), head(2.59), 
person(2.63), big(2.64), come(2.76)…

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• Random traceability

• From a random unit, finding the next basic node 
(60 basic concept), and repeat the process 
continuously: what basic concepts will be 
traced/linked easily or frequently? And, what 
basic concepts will be seldom traced/linked?

• PageRank

• Most frequently traced/linked:

• go(0.018437),  give(0.017146), stand(0.016377), 
head(0.015042), good(0.015042)…

• Seldom traced/linked:

• You(0.001392, I(0.001553), three(0.001558), 
who(0.002489, that(0.002760)…

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• III- Acoustic distance analysis on 
linguistic elements/language/dialect

• Jun Ding1†, Tianheng Wang1†, Ke 
Xu1, Aleksandr Mitkov1, Lining 
Wang2*, Gang Peng3*, Qibin 
Ran(to be published), Acoustic 
distances of 300 core words imply 
Indo-European phylogeny and 
chronology.

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• Difference between sounds

• Distances between sounds are equal or 
not?

• D (s,m) > D (ɛ,æ)

• D (p,s) > D (n,l)

• ……

44
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• Itakura(板仓1965): DTW

• Holmes and Holmes (2001) : (DTW，
dynamic time warping algorithm)

• Mielke(2012)：VXV

• J. Mielke(2012)A phonetically based 
metric of sound similarity, 
Lingua122(2).

• Mielke(2012): 58 phonemes (vowel: 
17, consonant: 41)

• Phylip

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• PC analysis

• 2 phonetic dimensions of 
phonemes

• sibilant

• sonorant/loundness

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• Changing a sound file into 
logfbank spectrogram

Interdisciplinary Laboratory for 
Experimental Linguistics and 
Computational Linguistics

天津市社会科学实验室
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• Afrikaans

Interdisciplinary Laboratory for 
Experimental Linguistics and 
Computational Linguistics
天津市社会科学实验室
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• Microsoft TTS engine: Azure 

• Afrikaans.txt (98/300)

49
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• Acoustic graph of Affrikaans words(300 kernel words)

• Afrikaans.tif

• Acoustic sphere of Affrikaans(planet/star)

• Digital acoustic map/atlas of kernel words?

• Sound-Meaning spheres of a language

50
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language S-M sphere language S-M sphere language S-M sphere

Afrikaans Croatian German

Albanian Czech Greek

Armenian Danish Gujarati

Bengali Dutch Hindi

Bosnian English Icelandic

Bulgarian French Irish

Catalan Galician Italian

51
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天津市社会科学实验室• Sound-Meaning spheres of 300 kernel concepts of IE languages (1)

• 21/42 IE languages



language S-M sphere language S-M sphere language S-M sphere

Latvian Persian Slovak

Lithuanian Polish Slovenian

Macedonian Portuguese Spanish

Marathi Romanian Swedish

Nepali Russian Ukrainian

Norwegian Serbian Urdu

Pashto Sinhala Welsh

• Sound-Meaning spheres of 300 kernel concepts of IE languages (2)
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• Using DTW algorithm to calculate distance between any 2 languages

• Matrix:

• DTW-D_by-max_CMN_BFCC.csv 53

DTW-D_by-max_CMN_BFCC.csv


• New phylogenetic tree is very 
similar to the traditional 
classification.

• This is really interesting.

• We tested more than 10 
acoustic features.

• ×writing system

• ×transcription

• Language history is 
hided/embedded in speech 
sounds, or in everyone’s mouth!

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• Different acoustic features

• Shorter the column is, better the acoustic feature/method is.  

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• Fitting chronology!

• The acoustic distance matrix, can not only be used to construct the 
phylogenetic tree, but also can be used to fit I-E language chronology.

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• The acoustic distance-based clustering of these languages aligns well with 
established classifications, and the acoustic distances effectively reflect 
language divergence ages. 

• Acoustic results imply that the origin of Indo-European languages (except 
Anatolian and Tocharian) dates back to 5,700–5,000 BP. 

• 2 hypothesis:

• Anatolian hypothesis: 8,500BP, agricultural diffusion

• √ Kurgan hypothesis (grassland hypothesis): 6,500BP-4,500BP

• This is really interesting and meaningful. 

• It is beyond expectations.

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• Future work:

• Simulating and reconstructing the migration route of ancestors of modern 
human from the ‘homeland’ in Africa

• Global Recordings Network(https://globalrecordings.net/en/)

• 6,527 language varieties

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室

Underhill, Shen, Lin et al. (2000)
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The age of Artificial Intelligence

• We are in the age of AI developing rapidly.

• Accurate automatic speech recognition，Text-to-
Speech(speech synthesis)……

• Image recognition, Face recognition……

• Prompt Engineering:

• Large Language Model(LLM，ChatGPT，文心
一言等)……

• Generate images, Generate videos……

• transportation、shopping、financial service、
education, health care……

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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IV-Engineering attempts using deep learning 
and AI technology in our lab

• 1-Speech synthesis(Text-To-Speech)

• LingSound speakers: Lingsheng, 
Lingzhi, Junsheng, Junzhi

• specific speakers, comic figures，
Chinese dialects, chanting for ancient 
poem…

• Pingwu(Sichuan) dialect; Tianjin 
dialect; 

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室

60



• 2-Automatic Speech Recognition(IPA ASR, language recognition, 
foreign accent evaluation, speaker identification…）

• demo

• https://www.ranqibin.com/language-identification

• 3-Machine Translation(Manchu-Mandarin bidirectionally 
automatic translation)

• Endangered language, Paul Georg von Möllendorff’s
transcription

• https://manchumt.app.ranqibin.com/

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• Engineering attempts using deep learning and AI in our lab

• 4-digital human (Yuen-Ren Chao, Chia-ying Yeh, the first president of 
Nankai Univ.；Tangwangnese, Tianjin dialect)

Interdisciplinary Laboratory for Experimental 
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• Based on the AI technologies displayed above, my team is engaged in 2 large 
projects:

• 1-AI-driven Language preservation(especially for endangered languages or 
dialects)

• A huge project: full-chain integrated solution

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• A variety of methods and approaches

64
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• 2-AI-driven Reconstruction of history/language/oral culture

• Technology of digital human

Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室
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• Synthesizing oral culture audios/videos

• Chanting of Weidong Zhang（张卫东）

• Chanting of official Mandarin（国子监官韵吟诵）

• ancient Chinese prose（古文）

• Chinese poetry（诗词）

• 《论语·学而》：子曰：“学而时习之，不亦说乎？有朋自远方来，不亦乐
乎？人不知而不愠，不亦君子乎？”

• The Analects of Confucius; Mencius

• Original sound and synthesized sound

66
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• ☆ Reconstructing historic audio and video

• Hu Shih (胡适, 1891-1962), Yuan-Ren Chao(赵元任, 1892-1982)

• New Year’s speech, 1935 

• 新年前的两日，我正在作长途的旅行。寂寞的旅途是我最欢迎
的，因为平常某日有应作的事，有不能不见的客，很少有整天
可以自由用来胡思乱想的。这两天在火车上，因为要替《大公
报》写新年的第一篇星期论文。我一路上想的是“我盼望我们
这个国家在这新开始的一年里可以做到的几件什么事?”……

• Yuan-Ren Chao:

• Widen history window.

• Ethical standards for artificial intelligence issued by Ministry of 
Science and Technology.
（https://www.most.gov.cn/kjbgz/202109/t20210926_177063.html）
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• Essential mechanism of Large Language Model:

• 3 basic technology:

• (1)Semantic Vector Representation of Text(Word embedding)

• (2)Next token prediction

• (3)Transformer(attention mechanism)

• Discrete Continuous Metric Space (Semantic Space)

• Conditional probability 

distribution of word vectors 

on high-dimensional space 

manifolds

Interdisciplinary Laboratory for Experimental 
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• Chomsky vs. Hinton

• “basically high-tech plagiarism”

• AIGC(Artificial Intelligence Generated Content)

• Generative linguistics (Transformational-generative grammar)

Interdisciplinary Laboratory for Experimental 
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• AlphaFold 3

• “AlphaFold is a model that is capable of high-accuracy prediction of 
complexes containing nearly all molecular types present in the Protein Data 
Bank.”

• amino acids: 20

• protein: Proteins have complex and diverse spatial conformations. Their 
primary structure is a linear arrangement of amino acids, while secondary 
structures such as alpha helices and beta folds are further folded to form 
tertiary structures. Multiple subunit combinations form quaternary 
structures. This precise structure endows proteins with specific functions.

• AlphaFold inspired Large Language Model

• Interesting!

Interdisciplinary Laboratory for Experimental 
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Interdisciplinary Laboratory for Experimental 
Linguistics and Computational Linguistics
天津市社会科学实验室• AI: Artificial Intelligence

• ‘AI’: Attractive, Interesting

• If we weren't all so interested in ourselves, life would be so uninteresting we 
couldn't endure it. (Arthur Schopenhauer, 1788 - 1860)

• AI is ‘AI’.

• Fascinating Aspects of Language

• Happy Chinese spring festival!



Qibin Ran

1@ranqibin.com

Thanks for listening.

Looking forward to your comments and suggestions.
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