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A. Introduction

Artificial intelligence (Al), especially machine learning, has begun to impact many
activities in our daily life. In recent years, major advances have occurred in several areas, from
medical diagnostics to autonomous driverless cars. Since 2015, rapid developments have also
been realized in the field of machine translation (MT). This paper will focus on the application
of recent MT advances to Buddhism, namely the translation of Buddhist sutras, especially those
in the Mahayana or Northern Tradition Tripitaka, from Chinese into English.

B.  The Taisho Tripitaka

Mahayana texts are organized into Sutras (discourses), Vinayas (precepts) and Sastras
(commentaries). Collectively they are known as Tripitaka (Three Baskets). These texts have been
primarily translated from Sanskrit into Chinese for over 1200 years, from the Later Han dynasty
(2nd century) until the Yuan dynasty (13th century). The first translated text is the Sutra in Forty
Two Sections in 76 BCE. Among numerous translators, the most famous ones include
Kumarajiva (344-413) and Xuanzang (599-644).

Among several Tripitaka versions, the most widely used today is the Taisho Tripitaka.
For nine years (1924-1932), this Tripitaka was compiled by two scholars at the University of
Tokyo, Takakusu Junjird (1866-1945) and Watanabe Kaikyoku (1872-1932). It was published
in 85 volumes under the Taishd reign and, hence, its name Taishd Tripitaka. Mahayana texts are
primarily in volumes 1-55 and 85 (the other volumes belong to Japanese Buddhism). With over
70 million Chinese characters, they are organized into 9035 fascicles and 2372 texts. The length
of texts varies greatly, from the short Heart Sutra (the version by Xuanzang has only 260 words)
to the voluminous Great Prajna Sutra (600 fascicles).

Advances in computer technology in recent years allow the development of an electronic
Tripitaka. Since 1998, the Chinese Buddhist Text Association (CBETA) has published a
CD/DVD containing the Mahayana texts of the Taishd Tripitaka. The most recent version can be
downloaded from the CBETA website (http://www.cbeta.org ). The availability of digital texts
such as CBETA greatly facilitates their translation, especially computer-based, from Chinese
into English.



C. Manual English Translation

As described above, the Mahayana Tripitaka is composed of numerous texts. Many
individual scholars and organizations in USA, Japan and elsewhere have been involved in
translating these texts. Among these are the Buddhist Text Translation Society
(http://www.cttbusa.org/cttb/btts.asp ) and BDK America of the City of Ten Thousand Buddhas
(http://www.bdkamerica.org ). These efforts are labor-intensive, time-consuming and costly.
They also require several experts since they are done manually. They have translated several
popular texts such as the Amitabha Sutra, the Diamond Sutra, the Lotus Sutra and the Flower
Ornament Sutra. A list of translated sutras is available at http://vnbaolut.com/sutras/ and
http://fodian.net/world/ . Of 2372 texts in the Taisho Mahayana Tripitaka, less than 10% of them
have been translated. Thus, there are still too many sutras that have not yet been translated.

D. Computer-based English Translation

Buddhism has been a major religion in Vietnam for over 2,000 years. Yet we do not have
a complete Tripitaka in Vietnamese. Until the beginning of the 20th century, traditional Chinese
was the official writing language. Today, most Vietnamese do not know how to read Chinese.
Further, many translations of Buddhist texts still are heavy with Chinese terms that are difficult
to understand. Since 2006, Tu¢ Quang Wisdom Light Foundation has committed to translate the
Taisho texts into Vietnamese, English and French (Tran and Tran 2006). At the present time, we
have developed computer software based on the word substitution approach and a
comprehensive dictionary of Buddhist terms. In our translation work we have compiled a multi-
lingual dictionary of over 40000 Buddhist terms in Chinese, Sanskrit, Vietnamese and English.
The translation tool performs the rough translation of the entire Taisho Tripitaka in less than 60
hours.

Our preliminary translations based on word substitution are more accurate than those
from Google Translate without a specialized Buddhist corpus (see Appendix B). However, they
are still full of grammar errors and, hence, require extensive efforts of manual editing. For the
last several years, we have sponsored several editors to develop the Vietnamese version of the
Taisho Tripitaka which is nearly completed (http://vnbaolut.com/daitangvietnam/ ).

For the English Tripitaka, we are using the latest advances in artificial intelligence (Al) to
enhance the accuracy of the computer translation. In recent years advances in machine learning
and machine translation in particular are focused on the neural machine translation (NMT). NMT
is a relatively new approach which translates a sequence of words and entire phrases using large
artificial neural networks, much like neurons in human brain. A NMT model often consists of an
encoder and a decoder. The encoder extracts a fixed-length representation from a variable-length
input sentence, and the decoder generates a correct translation from this representation. In
addition to a dictionary, NMT learns from a large database of Chinese-English parallel texts. We
have assembled a Buddhist corpus of over 100000 entries that have been taken from well-known
translated sutras such as the Amitabha Sutra, The Diamond Sutra, the Lotus Sutra and the Flower
Ornament Sutra. Our translation app is based on OpenNMT from Harvard University (2019) and



other Deep Learning algorithms in the library TensorFlow that was developed by Google
(2019).

Appendix A shows a sample translation of the Diamond Sutra. As shown, each Chinese
line is followed by three translated lines: Han-Viet, Vietnamese and English. From similar texts,
the Chinese-English bitext can be extracted for corpus usage. Separate files in Chinese or
English can also be easily obtained as UTF-8 text files. NMT is expected to be more accurate
than the word substitution approach at the expense of much more computer resources. Since
2016, NMT has been used by online translators from Google and Microsoft. Both of these
translation services does a good job in translating newspaper articles and business letters.
However, as shown in Appendix B, Google Translate does a poor job in translating the first few
sentences of the Diamond Sutra. This poor performance is due to its unfamiliarity with Buddhist
terminology and lack of a specialized Buddhist parallel corpus.

E. Proposed Translation Program

Based on our experience with the development of a Vietnamese Tripitaka, we propose the
following 5-stage program:

1. Refine our translation software by implementing the latest advances in Chinese-English
NMT including context, word order and lexical analysis. A critical and time-consuming
input is to increase the size of the Buddhist parallel corpus -- the bigger the better. The
refined software will be tested by applying to popular sutras such as the Amitabha Sutra,
the Diamond Sutra, the Medicine Buddha Sutra, the Lotus Sutra and the Sixth Patriarch’s
Platform Sutra;

2. Apply the software to translate the Chinese Tripitaka. With the improved software in Step
1, the accuracy of the translated texts will be increased;

3. [Edit the translated texts. Due to the large number of texts (9035), it will be necessary to
enlist several editors from the United States and elsewhere. They can be drawn from
various Buddhist institutes, universities as well as volunteers from Buddhist temples and
Dharma practicing groups;

4. Review and approve by the Masters, and

Publish the final texts online, by electronic means (CD/DVD) for free distribution.

e

We fully realize that the translation of an English Tripitaka requires a multi-year effort
from numerous experts and editors. However, we also believe that all Buddhists, lay or monastic,
can participate and contribute to this important Buddha-work. To encourage the wide
participation of all Buddhists, we are making the English computer translations available online
at The Compassion Network of Rev. Guo Cheen (http://thecompassionnetwork.org/ ). We hope
to expedite the Tripitaka translation by the active participation of other Buddhists through Open
Wiki. Any Buddhist who abides by the Five Precepts is welcome to register as an editor and help
to: 1. Translate from Chinese to English, 2. Review the English against the Chinese, and 3. Edit
and proofread the English. Let's pray to the Buddhas for a complete English Tripitaka soon!
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APPENDIX A
Sample Translation of the Diamond Sutra

NOTE: A complete translation of the Diamond Sutra is available at Tu¢ Quang Wisdom Light
Foundation website http://vnbaolut.com/sutras/TQtranslate _DiamondSutra.pdf

# Taisho Tripitaka Vol. 8, No. 235 £ B E K BE &
# CBETA Chinese Electronic Tripitaka V1.13 (UTF-8) Normalized Version

THIfE REER

Kim Cuong Bat Nha Ba La Mat Kinh

Kinh Kim Cuong Bat Nha Ba La Mat

Diamond Prajna Paramita (Perfect Wisdom) Sutra

ERE=RIBERTZF

Diéu Tan Thién Tric Tam Tang Cuu Ma La Thap dich

Diéu Tan Thién Tric Tam Tang Cuu Ma La Thap dich

Translated by Indian Tripitaka Master Kumarajiva in the Dao Qin Dynasty

MRER. —RGEETSERRSGITER,

Nhu thi ngd vin o Nhét thoi Phat tai Xa vé qudc Ki-Tho Cip-Co-Doc vién o

T6i nghe nhu vdy o Mot thud no, Ptrc Phat & nude X4 vé, trong vudn Ki-Tho cua Ong Cap-Co-
boc o

Thus have I heard o Once Buddha resided in the country of Sravasti, at the Jeta (Victory) Grove
of Anathapindika (Provider to the Orphans and the Solitaires) o

BEAKERTF-EAE+AR,

dr dai bi khau chiing thién nhi bach ngii thap nhan cau o

v6i dai chiing gdm mot ngan hai trim nim muoi vi Ty kheo o

with a grand assembly of one thousand two hundred fifty Bhiksus (monks) o

AREtERRERSERASHARZ R,

Nhi thoi Thé ton thuc thoi trude y tri bat nhap X4-Vé dai thanh khat thuce o

Luc bay gio, gan dén gio an, Pirc Thé Ton dap y cim bat, vao thanh 16n Xa-Vé khat thyc,

At that time, near meal time, World-Honored One put on a robe, held his alm bowl and entered
the great city of Shravasti to beg for alms o

REBHREZE, BEEFRRREZ

U ky thanh trung tha dé khat di » hoan chi bon xr phan thuc cat .

Trong thanh d6, sau khi khat thyc tuan tu timg nha, Ptic Phat trd vé tinh xa. Ding com xong,
In that city, after begging successively from door to door, he returned to his retreat. When he
finished eating,


http://daitangvietnam.com/TQtranslate_DiamondSutra.pdf

WK R OBEME, FREREREARF.

thu y bat tay tic di phu toa nhi toa o Thoi Trudng Lao Tu Bo Dé tai Dai chiing trung o

ct y bat, rira chén, trai toa cu va ngdi xudng o Béy gio, Trudng Lio Tu Bo Dé (Thién Hién), &
trong Dai ching,

he put away his robe and his alm bowl, washed his feet, spread a seating mat and sat down » At
that time, Venerable Subhtti (Good Apparition), in the assembly,

Bt ERmEaBaARE .

tic ting toa khoi thién dan hiru kién hiru tt trude dia o

tir chd ngdi dung day, trich 4o vai phai, quy gbi phai sat dat,

rose from his seat, uncovered his right shoulder, knelt on the right knee to the ground,

EERBFMAHS. FEHE, UREFLFHEERE.

hop chudng cung kinh nhi bach Phat ngén o Hi hitu Thé ton o Nhu-Lai thién ho niém chu B
Tat o

cung kinh chap tay va bach cung Puc Phat rang: Hi hitu thay Pac Thé Ton, Ptc Nhu-Lai hay
khéo nang do cac Bo Tat,

and, with his palms joined together, respectfully said to Buddha: It’s extraordinary, World-
honored One, the Thus-Come-One (Tathagata) is well supportive of all Bodhisattvas,

ENBESE, HE, EBEFELA

thién pho chiic chu Bd Tat o Thé ton o Thién nam tir Thién nit nhan o

hay khéo giao pho cho cac BO Tat o Bach Thé Tén, khi Thién nam Thién nix

and entrusting so well all Bodhisattvas » World-honored One, if good men and good women

RMESE=H=ERD.

phat a ndu da la tam mi¢u tam B6 Pé tim o

phat tim V6 Thuong Chanh Dang Chanh Giac

engender the mind of supreme and perfect enlightenment o

BoAEMERED. #5. ERER. BER. WLAR.

ung van ha tru van ha hang phuc ky tim o Phat ngdén o Thién tai Thién tai o Tu B Pé o nhu
nhir s thuyét o

thi phai tra & tdm 4y nhu :[hé nao, va phai stra tim minh nhu thé nao? Puc Phat day: Lanh thay!
Lanh thay! Nay Tu Bo6 B¢ , nhu Ong noéi ,

how should they abide there and how should they subdue their mind ? » Buddha said: Excellent!
Excellent ! Subhiiti, just as you say,

MREFSHEE, ENBREEE.
Nhu-Lai thién ho niém chu BO Tét o thién phé chuc chu Bb Tat o
Nhu-Lai hay khéo bao ho va nhd nghi cac B Tat, hay khéo giao phé cac Bd Tat o



The Thus-Come-One (Tathagata) always protects and is well mindful of all Bodhisattvas and is
well enstrusting all Bodhisattvas o

t7nm%o /izﬁo mjﬂ%%tko

nhit kim dé thinh o dwong vi nhit thuyét o Thién nam tir Thién nit nhén o

Hay nghe k¥ ! Ta s& vi Ong ma day cho hang Thién nam Thién ni¥,

Listen carefully! Because of you, I will instruct how good men and good women,

BABZSBR=F=ERD.

phat a nau da la tam miéu tam B6 Pé tam o

phat tim V6 Thuong Chanh Dang Chanh Giac

when they engender the mind of supreme and perfect enlightenment,

FEmMZEMRERREL, HWAME, FEEKE.

ung nhu thi try nhu thi hang phyc ky tdm o Duy nhién Thé ton o nguyén lac duc van o

dugc ¢ tm Ay va stra chira tim minh. Da phai, Dirc Thé Tén, con vui mimg xin mudn nghe.
will be able to abide there and subdue their mind » Yes, World-honored One, I would joyfully
want to listen.

HEEER,

Phat cdo Tu Bd Bé o

Dtic Phat bao Ngai Tu B6 Pé :
Buddha said to Subhti:

HEEEFEENRRREL, A IREZE.

Chu Bo Tat Ma-Ha tat ung nhu thi hang phuc ky tim o s& hitu nhat thiét chiing sanh chi loai o
Céc Dai Bd Tat phai stra chita tim minh nhu thé nay. Tat ca chung sinh.

All Great Bodhisattvas should subdue their mind as follows - All sentient beings

ENEERERRERLE. FEEEER, BREEEN,

nhuoc noan sanh nhuoc thai sanh nhuoc thap sanh nhuoc hoa sanh o nhuoc hiru sic nhuge vo
sic o nhuoc hitu tuéng nhuogce vo tuong o

du sanh tir trimg, tir bao thai, tir am thap , tir bién hoa , c6 hinh sic hay khong hinh sic, c¢6 tu
tuong hay khong tu tudng,

whether egg-born, womb-born, wetness- born, or born of transformation; whether with form or
no form; whether with thought or no thought o

BIRBEIFER,

nhuoc ph1 hiru tuong phi vo tudng o

hodc chang cé tu tuong ching khong c6 tu tudng
or whether neither with thought nor without thought,



BETAESRERMBE 2, NEREESEHEERE,

nga giai 1énh nhap Vo6-Du Niét-Ban nhi diét do chi » nhu thi diét do vo luong vo s6 vo bién
chung sanh ,

Ta déu khién tat ca dugc nhap Niét-Ban hoan toan ma dugc diét d6. Du diét do vo lugng vo )
v6 bién chung sinh,

I will lead all to enter the No-Residual (complete) Nirvana to be liberatedo Though I have
liberated an infinite, countless and boundless number of sentient beings,

ERRESRESE, UK, BER,

that vo chung sanh déc diét do gid o hadi cdo TuBODE,

ma that ra khong c¢6 chiing sinh nao duoc diét d ca . Vi sao? Nay Tu B6 Dé!
in reality not one sentient is getting liberated . Why? Subhiiti !

EEEERMEAMREASER. BESE.

nhuoc B Tat hitu ngd tudng nhan tudng chung sanh tudng tho gia tuéng o tic phi B Tat o
Néu B6 Tat nao van con cé tudng ngd, nhan, ching sinh, tho gia, thi chang phai 1a B6 Tat o
If a Bodhisattva still has the images of a self, the images of a person, the images of sentient
beings or the images of a life span, then he is not a Bodhisattva o

APPENDIX B

Sample Translation from Google Translate (Jan. 25, 2019)

nmt translation - Yahoo Search© X | G google translate - Google Search X = B Google Translate x4+ - X
& c & https://translate.google.com/#view=home&op=translate&sl= FERE O
1 Apps  f8F vnbaolut [ Nguai Viet Online My Yahoo Giaodiem gy EP B Corpus (English & O Bl CNNgo - »
= Google Translate i
M Text B Documents
DETECT LANGUAGE CHINESE ENGLISH SPANISH v e ENGLISH VIETNAMESE CHINESE (SIMPLIFIED) ~
SRR © x King Kong Prajna Paramita w
ke R I R R R Yao Qintian's translation of Sanzang /%% {|-
TR . — et o R AR e IO If I smell it. For a time, the Buddha was only giving trees to the lonely
garden in the country.
CIDNCARE S SRS T A N
With the big bhikkhus, there are thousands of people.
R P T 3 AR BR A i A 2
When the time was in the world, the clothes were smashed into the
i HE L L. B E AR big town for food.

WA RS A UMM A o IR [ A R IS It is already in the middle of the city. Also to the local meals.







