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2	� TransRecipe for Translating 
Recipes through Machine 
Processing

Introduction

Machine processing of recipes started many years ago. TransRecipe was one 
such effort made a quarter of a century ago by the author for a cookbook 
translation. This pioneering attempt to explore the suitability of a machine 
translation system to produce quality translations for specific domains must be 
seen against the broader context of the development of computer science and 
the growth of translation studies. Since the 1970s and 1980s, when translation 
studies came to maturity as an independent academic discipline, it has firmly 
positioned itself in the midst of the technological revolution. With commu-
nication becoming faster and more efficient, translation also has to be created 
and delivered rapidly, accurately, and in formats that fit the various modalities 
now available. These modalities pose new challenges for translation, and exert 
an enormous impact on the discipline development on practical, theoretical, 
and educational levels.

In fact, the importance of machine translation and machine-​aided trans-
lation in this digital age cannot be over-​emphasized. One of the primary 
functions of machine translation, as we know, is to serve as a translation aid 
and remove linguistic barriers in order to cope with an ever-​increasing volume 
of materials that appear on the Internet in other languages that we do not 
know. While the Internet has revolutionized our way of life, the world has 
become a global village where  a multitude of languages are used. Machine 
translation has made global communication possible. This is aptly pointed 
out by Colin Haynes (1998: 3): “For the first time in history, we now have 
the capability to communicate with each other across the boundaries of time, 
space and language.”

On a more microscopic level, machine translation is also important in 
regional development. With China’s entry into the World Trade Organisation 
and to preserve Hong Kong’s role as the world’s leading financial centre, the 
demand for competent translators in this part of the world has been enor-
mous. The shortage of human translators will be minimized by the supply of 
reliable domain-​specific machine translation systems. This can be illustrated 
by a comparison between the amount of translation that can be produced by 
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a human translator with that of a machine translation system. It is estimated 
that a human translator can, on average, translate 2,000 words per day on an 
eight-​hour working basis, but the speed of an average translation system is 
around 3,000 words per second. In eight hours, a system can translate as many 
as 86,400,000 words, which is 43,200 times faster than a human translator. 
The current systems on the market are much faster than before.

On the other hand, the quality and marketability of machine translation 
systems have been improved considerably. Machine translation software is 
becoming more and more viable, affordable, and user-​friendly. The produc-
tion of low-​cost and easy-​to-​use software, coupled with the growing need to 
translate online information, means that machine translation systems are now 
widely used and web translation is a leading trend. In fact, machine transla-
tion software is more than an academic pursuit, it is also a profitable business. 
According to Muriel Vasconcellos (1996: 1), “today, there are more than 500 
vendors of machine translation software for the personal computer around the 
world, and among them they put out well over 1,000 products. One of the 
vendors, Globalink, sells its extensive line of software in at least 6,000 stores 
in North America alone, and at present Europe is its fastest-​growing market.” 
Obviously, machine translation is no longer a matter that is only of interest to 
academics, such as university linguists, computer engineers, and translators, 
but is also an area from which commercial interests can be generated.

Despite this, machine translation systems in the market before the intro-
duction of neural machine translation are far from satisfactory. One of the 
major reasons that accounts for the failure of machine translation is the over-​
dependence on the application of linguistic concepts to the construction of a 
machine translation system. The linguistic theories that have been used so far 
have not produced very effective and reliable systems. We certainly need to 
explore new areas and new methodologies to design new systems that work, 
and basically, this  has a lot to do with the distinction between what is known 
as a “language system” and “language in use”. What the theorists have focused 
on are formalistic analyses of the grammatical and linguistic features of the 
languages concerned, to the neglect of empirical variations in actual usage 
within specific contexts. This accounts for the success of “practical systems” 
based on domain-​specific grammars, and why a linguistics-​oriented system 
with a complicated flowchart filled with technical jargon has not yielded results 
which are translationally acceptable.

A fully automatic high-​quality machine translation system for general 
applications for any specific language pair still eludes us. For professional 
translators, machine-​aided translation in the form of an interactive translation 
workstation will be extremely useful and is expected to become very popular 
in the near future. There is in fact no rivalry between machine translation 
and human translation because they complement, rather than compete with 
each other. The human translator can help to improve the quality of machine 
output, and machine translation can speed up the process of human transla-
tion. Certain routine documents can be handled by the machine, while the 
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human translator can spend more time on the production of quality transla-
tion of literary, legal, and diplomatic documents.

Another point worth noting is that the design of a machine translation 
system has so far been in the hands of computer scientists and linguists. The 
views of translators, who are the professionals as well as the users, have not 
been considered in the construction of machine translation software. It is 
about time that human translators play a more active role in machine trans-
lation. And it can be expected that the role of translators in the design of a 
machine translation system will become increasingly important. A translational 
approach to machine translation will be a new development in the field. It can 
also be expected that a “translation-​oriented” system with substantial input 
from practising translators in the areas of translation process, translation meth-
odology and translation generation, will soon be in place.

TransRecipe is a fully automatic translation system for translating Chinese 
cookbooks into English based on the transfer model which combines the 
corpus-​based, example-​based, pattern-​based, and rule-​based approaches. With 
a lexical database of around 20,000 entries relating to Chinese food and drink, 
a general dictionary of around 2,000 frequently-​used expressions, a database 
of 200 examples, and a total of 700 global parsing rules, the system can auto-
matically translate a recipe from Chinese into English within seconds without 
any pre-​processing or post-​editing.

This system sets out to achieve several goals in the field of machine trans-
lation which have not yet been realized by other Chinese-​English translation 
systems on the market. First, it is the first fully-​automatic translation system 
specially designed for the rendition of Chinese recipes into English. Second, it 
applies a large number of translation methods in the parsing stage in order to 
produce a high-​quality output that is translationally acceptable. Third, it serves 
as a pilot system to illustrate the mechanical translation of procedural texts, 
which can have wider applications to other types of texts, such as instruction 
manuals, financial documents, and scientific writings.

The making of TransRecipe also serves to highlight the importance of using 
translation methods in the construction of a machine translation system to 
produce a good translation. This particular orientation is labelled as a “trans-
lational approach” to distinguish it from approaches based largely on lin-
guistic and computational concepts. It is undeniable that the various machine 
systems for translating between Chinese and English have been designed 
mainly by scholars and specialists in the fields of computer science and lin-
guistics, and rarely by translation experts. As a result, most of the outputs are 
at best linguistically equivalent texts hardly intelligible to the reader. Also, as 
we all know, machine translation works at the syntactical level, and this means 
that methods frequently used in translating sentences to produce effective 
translations have not been put to good use in machine translation. Methods 
of breaking down long sentences into shorter ones, for example, would cer-
tainly make it much easier for a machine translation system to produce a more 
accurate target text.
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It is hoped that TransRecipe will help the English-​reading public in 
different parts of the world to practise the Chinese culinary art, which is a 
very important part of Chinese culture, and it will also show that the experi-
ence of a human translator can make a great deal of difference to the quality 
of machine translation.

Recipes: Grammatical Analyses

One of the most important steps in setting up a translation system is to analyse 
the source text linguistically, or more specifically, grammatically, since the sen-
tence is the linguistic unit for a machine system. What is grammar? According 
to Webster’s Third New International Dictionary of the English Language 
(Gove, 1986: 986), grammar is defined as:

A branch of linguistic study that deals with the classes of words, their 
inflections or other means of indicating relation to each other, and their 
functions and relations in the sentence as employed according to established 
usage and that is sometimes extended to include related matter such as 
phonology, prosody, language history, orthography, orthoepy, etymology, 
or semantics.

According to one of the most influential works on English grammar, 
grammar is to “include both syntax and that aspect of morphology (the 
internal structure of words) that deals with inflections (or accidence). (Quirk 
et al., 1985: 12). A lively description of grammar is given by Peter Newmark 
(1988: 125) when he relates grammar to translation:

Grammar is the skeleton of a text... Grammar gives you the general and 
main facts about a text: statements, questions, requests, purpose, reason, 
condition, time, place, doubt, feeling, certainty. Grammar indicates who 
does what to whom, why, where, when, how.

Translating, we must admit, is more than grammatical transfer. But it 
should also be emphasised that grammar can be used to break down the 
source language sentence for meaning acquisition, and to verify the semantic 
correctness and syntactic structure of the target text. This explains why trad-
itional grammar is used in this machine translation system. Let us discuss trad-
itional grammar using different parts of speech (except for interjection which 
is never used in recipes).

(a)  Adjectives

An adjective is a word that is used to modify a noun, expressing a characteristic 
quality or attribute. English adjectives can be both attributive and predicative, 
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premodified by intensifiers and can take comparatives and superlatives. In 
recipes, one of the most commonly used adjectives is shaoxu 少許, the transla-
tion of which depends on its collocates. The following equivalents have been 
used when translating shaoxu:

麻油少許	 a dash of sesame oil
荔枝醋少許	 a little lychee vinegar
芫荽少許	 a pick of parsley
胡椒粉少許	 a pinch of pepper
鷹粟粉少許	 some cornflour

Another point to note is that very often, adjectives in recipes are not 
translated according to the dictionary meanings. Liang 靚, for example, is 
usually translated as “beautiful”. In Chinese recipes, it is translated as “fresh”, 
such as translating liang shore 覩豬肉 into “fresh pork”.

(b)  Adverbs

An adverb is a word or phrase whose main function is to modify a verb, 
an adjective, a sentence, or another adverb. There are several types of 
adverbs: adverb of degree, of direction, of frequency, of manner, of place, of 
recurrence, of sequence, and of time. Among them, the following two are 
relevant to recipes.

Adverb of Manner

This type of adverb, such as carefully, easily, quickly, and slowly, refers to the 
manner something is or has been done. In the TransRecipe system, some 
manner adverbs in recipes are usually not translated, such as the word tong 同, 
meaning “together”.

鹹豬肉、豬腿肉同飛水。
Scald salted pork and pork from hind leg in boiling water.

Adverb of Time

An adverb of time, also known as a temporal adverb, refers to the time some-
thing was or will be done. Adverbs such as now, hourly, yesterday are adverbs 
of time. Recipes inevitably have such kinds of adverbs as an indication of dur-
ation has to be included in cookbooks.

加入調味料蚊十分鐘，加入冬菰再炊五分鐘。
Put in seasoning and braise for 10 minutes. Add black mushrooms and 
braise for another 5 minutes.
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(c)  Articles

There are three types of articles: definite article (the), indefinite article (a 
/​ an), and zero article. The treatment of articles is in fact one of the most 
difficult issues for a human translator working especially from Chinese into 
English. A machine translation system will find it difficult to change an indef-
inite article to definite article after a noun has been introduced or identified in 
the previous sentence.

I saw a girl. The girl was wearing a red dress.
Fortunately for translators, only the definite article is used most frequently 

in recipes. It is the addition of the definite article that worries the rule-​writer 
of the machine translation system.

(d)  Conjunctions

Conjunctions are words which are used to join clauses together, and 
to show the relationship between the ideas in the clauses. The functions 
of conjunctions in both English and Chinese are more or less the same. 
Nevertheless, conjunctions in English are used more frequently than in 
Chinese. This is because the clauses in a Chinese composite sentence are 
usually connected by parataxis, whereas those in an English complex or com-
pound sentence are connected by hypotaxis. The main difference between 
parataxis and hypotaxis lies in the fact that connectives are much less impera-
tively needed in a Chinese composite sentence than in an English complex 
or compound sentence.

The paratactic and hypotactic differences between conjunctions in Chinese 
and those in English should also be considered together with the use of the set-​
off punctuation mark, known as dun Hao 頓號, in a Chinese text. A number 
of rules have been written to turn the Chinese paratactic sentence into a hypo-
tactic structure.

將牛肉、豬肉、羊肉洗淨
wash clean the beef, pork, and mutton
將牛肉、豬肉洗淨切片
sauté beef and pork and shred
冬菰、蝦米浸透切粒
soak black mushrooms and shelled shrimps thoroughly and cut into 
dices.

(e)  Nouns

Words that name persons, places, things, or ideas are nouns. Particular to 
recipes are nouns describing shapes. Recipes are full of nouns describing 
different shapes into which ingredients are cut.
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界菱形花紋
slash surface with criss-​cross pattern
切成方形
cut into squares
切成十字形花紋
cut into criss-​cross patterns

The following example serves to illustrate the above point:

麵粉篩匀放入大碗中，慢慢加入滾水，迅速拌匀成柔軟粉糰，以少許
麵粉爽手，將粉糰拍成長條形，再分切小圓粒，碾薄成圓形粉皮，放
入肉丸做成小籠包形狀。
Sieve and place flour in a large bowl. Gradually add boiling water. Stir 
quickly to make a soft dough. Knead into rectangular roll. Dice and 
press into thin round sheets. Place on meatballs. Make into the shape of 
Shanghai pork dumplings.

(f)  Prepositions

A preposition is a function word placed before nouns, pronouns, and gerunds 
to indicate a spatial or grammatical relationship. The following examples show 
that prepositions have to be handled contextually.

將蝦仁泡油 Soak shrimps in hot oil.
用汆水料汆水 Scald in boiling water with scalding ingredients.

(g)  Pronouns

In Chinese, as in English, distinctions are made among he 他, she 她, it 它/​
牠, and he 祂. The agreement between nouns and pronouns is generally 
considered as one of the most difficult issues to handle since reference cannot 
always be found syntactically. Fortunately, recipes do not or need not contain 
pronouns which make the work of translation much easier.

雞洗淨，抹乾水斬件，加醃料醃十分鐘，泡油。
Wash the chicken clean, wipe dry, cut into pieces, marinate for 10 
minutes and scald in oil.

(h)  Verbs

In translating verbs, a number of issues, such as tense, aspect, and voice, have 
to be considered. Of these, tense is most important. As we all know, tense is 
the grammatical expression of time and is divided into the present and the 
past. There is no formal tense to express future action, which is determined 
by modality rather than the projected time of the action. It should be noted 
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that firstly, the concept of time and the grammatical tense belong to two 
different categories. Time exists independent of tense, which varies from lan-
guage to language according to the linguistic expression of temporal relations. 
Secondly, tense forms in English are shown by variations in the morphological 
form of the verb, e.g. I walk and I walked, while the word forms of Chinese 
do not change, tense being expressed by adverbs of time 時間副詞, such as 
xianzai 現在(now), jianglai 將來 (in future), and cengjing 曾經 (once) and 
auxiliaries 助動詞 such as liao 了, zhe 着, and guo 過.

In translating recipes, only the present tense is used. Since they are written 
in directive format, agreement between noun and verb is avoided and all verbs 
are in their basic forms.

拖水後瀝乾水分待用  scald, drain and set aside for later use.

Recipes: Linguistic Analyses

Recipes are not very different from some directives, basic operating instructions, 
and manuals where the  terminology is relatively limited and the grammatical 
structure comparatively simple. Linguistically, recipes belong to the domain 
of procedural discourse. The main function of procedural discourse is to pre-
scribe or tell the reader of the text the process of doing something. A typical 
text of a Chinese recipe and its translation (Yam, 1997: 82) is given below to 
illustrate the linguistic characteristics of procedural discourse.

〈生爆鱔片〉
做法：
(1) 鱔魚去骨洗淨，用乾布抹淨，切成塊。
⑵將鱔魚放入碗中，用二湯匙粟粉撈匀，放入熱油中炸透，撈起瀝乾
油，盛上碟。
⑶用約一湯匙油，爆蒜肉，倒下調味料，煮滾後，淋上鱔魚面，再放
上芫荽，即可供食。

Deep-​fried eel slices

Method:
(1) Remove bones of eel and wash thoroughly. Wipe dry and slice.
(2) Put eel in casserole and mix with 2 tbsp cornflour. Fry in hot oil, 
drain and serve.
(3) Saute garlic with 1 tbsp oil. Stir in seasonings and bring to boil. Pour 
sauce over eels and garnish with parsley. Serve hot.

It can be seen from the above that recipes are directives, which are a type 
of imperative sentence. What are the characteristics of a directive sentence? 
According to A Comprehensive Grammar of the English Language (Quirk 
et al., 1985: 827), there are two special features. Firstly, it generally has no 
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subject. Secondly, it usually has a main verb in the based form. Also, there are 
seven types of directives:

V:	 Jump.
VO:	 Open the door.
VC:	 Be reasonable.
VA:	 Get inside.
VOO:	 Tell me the truth.
VOC: 	 Consider yourself lucky.
VOA:	 Put the flowers on the table.

What is more, “the imperative verb lacks tense distinction and does not 
allow modal auxiliaries. The progressive form is rare, and the perfective even 
rarer.”

When taken together, all of these features make them pliable to machine 
translation. Firstly, directive clauses are short, and this makes it easier to write 
syntactical rules for text generation with high accuracy. Secondly, all sentences 
are in simple present tense, which means the difficulty of having to work out 
the right tense for Chinese sentences is removed. Thirdly, as no subject is 
involved, the obstacle of noun and pronoun agreement in Chinese-​English 
translation no longer exists. For this type of text, machine translation can 
be of sufficient quality to replace human translation. The only other factor 
that needs to be considered is that Cantonese cuisine has a large number of 
Cantonese expressions which should be dealt with computationally.

Constructing the TransRecipe System

The first stage in the construction of this cookbook translation system 
is to produce its algorithm by simulating the working process of a human 
translator. The prevalent programming language Visual Basic was used to 
build up the algorithm which combines the corpus-​based, example-​based, 
pattern-​based, and rule-​based approaches. For the generation of a target 
text, the input source text goes through four stages of processing: (1) The 
first stage is “example-​based” processing where a database of examples in 
the source text language will be aligned with input sentences through an 
intralingual matching engine, and then translations of the aligned sentences 
will be produced by an interlingual matching engine. (2) The second stage is 
“corpus-​based” processing where bilingual matching of individual words and 
phrases takes place between the source sentences and the machine-​tractable 
general and specialised dictionaries. (3) The third stage is “pattern-​based” 
processing where sentences with similar patterns will be matched bilingually. 
(4) The last stage is “rule-​based” processing where rules for text generation 
will produce the translation of the source text. The following is the flowchart 
for TransRecipe:
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Stage 1: Example-​based Machine Translation (EBMT)

This is the most linguistic of the corpus-​based approaches in machine transla-
tion. Example translations are also used as the basis of new translations. The 
idea was first suggested by Makoto Nagao in 1984 in his article published 

Sentence-splitter

Examples database

General dictionary database

Specialized dictionary database

Source-text synticatical rules

Bilingual rules database

English structure mapping

Chinese source sentence (unsplit)

New source sentence (split)

Example-based translator

Tagging

Analysis

Transfer

Text generation

English target sentence

Figure 2.1 � Flowchart of TransRecipe.
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under the title “A Framework of a Mechanical Translation between Japanese 
and English by Analogy Principle”. (Nagao, 1984). He applied this method in 
his translation system and described it as “translating through analogy”. It was 
based on the idea that advances in computer technology have made it possible 
to gain access to the huge corpora of previously translated analogous examples 
to allow matching of bilingual expressions. It should be noted, however, that 
example-​based machine translation cannot be wholly used for text generation 
as it is virtually impossible to translate every sentence by this approach. It is 
mainly a companion module to improve the overall quality of machine trans-
lation by serving as an alternative to the knowledge-​based approach, and as an 
aid to the traditional rule-​based methods. In other words, it should be used 
in conjunction with other empirical approaches to machine translation. A typ-
ical example of example-​based machine translation is the Pangloss Mark III 
machine translation system.

With the use of examples, rules are not required. If the input sentence 
is aligned with a matching sentence, correct translation will be produced. If 
there is no matching, then correction is needed, and the new translation will 
serve as a new example in the bilingual corpus. This approach, needless to say, 
is dependent on the storage of a large number of translation examples in the 
database to enable the matching process. It is generally held that EBMT will 
include a sentence-​aligned corpus, then there is the intralanguage matching 
between a stored source language chunk with an input chunk, the inter-​
language matching between the source language chunk with the target lan-
guage chunk, and finally there is the chunk combination.

In my construction of the Chinese-​English TransRecipe system, the example-​
based approach has been used at the first stage. At this stage, a database of 
examples in the source text language has been aligned with input sentences 
through an intralingual matching engine, and then translations of the aligned 
sentences will be produced by an interlingual matching engine. Stored in 
this database is a bilingual corpus of example translations so that the source 
phrases or sentences will be translated by the best-​match algorithm built up 
in the system. The example-​based approach is best suited for frequently used 
expressions which cannot be easily dealt with by rules. For example, 芹菜絲、
甘筍絲各少許 can be translated as “some shredded spring onion and a pick of 
flower-​shaped carrot” and 麻油、胡椒粉各少許 can be rendered into “a dash 
of sesame oil and a pinch of pepper.” This approach saves the trouble of having 
to write a large number of rules to handle the collocational issues relating to 
the matching of different meanings of shaoxu 少許 with the different cooking 
ingredients used.

胡椒粉、麻油各少許 a pinch of pepper and sesame oil
胡椒粉、麻油少許 a pinch of pepper and sesame oil
胡椒粉、酒各少許 a pinch of pepper and some wine
胡椒粉、生粉各少許 a pinch of pepper and cornflour
胡椒粉、熟油各少許 a pinch of pepper and cooked oil
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胡椒粉、糖各少許 a dash each of pepper and sugar
薑片、陳皮各少許 some ginger slices and dried tangerine peel
薑片、蔥段各少許 some ginger slices and spring onion sections
薑片、蔥段少許 some ginger slices and spring onion sections
薑片、紹酒、糖、生粉各少許 a little ginger juice, Shaoxing wine, sugar 
and cornflour

Stage 2: Corpus-​based Machine Translation

This is the use of a pre-​existing large corpus of lexical items or translated texts 
to construct a machine translation system. It is therefore closely related to 
the building of the lexical databases of the machine translation system. For 
TransRecipe, two lexical databases have been built: a “General Dictionary” 
and a “Specialised Dictionary.”

(a)  The General Dictionary

Frequently used terms of different pails of speech are stored in the General 
Dictionary arranged according to the Hanyu Pinyin alphabetical order. 
It is expected that over 3,000 lexical items will have to be included in 
order to make the translation system work. Collected in this database are 
commonly-​used expressions in Chinese cookbooks, such as少量的 “a small 
amount of” (adjective), 均匀地 “evenly” (adverb), 及 “and” (conjunc-
tion), 5 分鐘 “5 minutes” (noun),一切為二 “halve” (verb), and 罐 “can” 
(measure-​word).

(b)  The Specialised Dictionary

As recipes are normally made up of dish-​names, ingredients and methods of 
preparation and cooking, the bilingual specialised dictionary database will be 
formed by terms in these three areas. The names of national and regional 
dishes form a major part of the bilingual database and terms related to the 
preparation of dishes have been collected and translated. About 10,000 items 
of Chinese food and drink and their translations, classified into 112 categories 
and given grammatical tags, have been stored in the database. Names and 
translations of dishes and soups, meat, bean curd, fish, shellfish, vegetables, 
and poultry, dim sum, ingredients, condiments, sauces, desserts, rice, noodles, 
congee, kitchen equipment, tableware, and restaurants, have been included in 
the database. Problems that have been encountered in the compilation of this 
database include the treatment of countable and uncountable nouns, the indi-
cation of measure words for all the common and proper nouns, the handling 
of variant characters with the same semantic meaning (e.g. shuifen as 水份 and 
水分), the use of simplified and standard characters (sa shang as 洒上 and 灑
上) in the source text, and the translation of different expressions bearing the 
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same meaning (zhu gun 煮滾, zhu zhi gun 煮至滾 and zhu zhi gun qi 煮至滾
起 “bring to the boil”).

To make this Specialised Dictionary readily accessible to the public, it has 
now been made into a CD-​ROM in which a number of search engines have 
been designed to facilitate the search of a specific entry.

Stage 3: Pattern-​based Machine Translation

The use of sentence patterns to deal with sentences which vary only in a small 
number of variables, such as the direct object or objects of the verb, has become 
increasingly popular. With the addition of the “partial matching method”, 
pattern-​based translation has greatly enhanced the quality of machine output.

浸軟 soak until tender
泡軟 soak until tender
粉絲浸軟 soak mungbean vermicelli until tender.
花生用油炸成金黃色 deep-​fry peanuts in oil until golden.
火腿用溫水沖洗過 rinse ham in warm water.
牛肉用清水浸十分鐘 soak beef in water for ten minutes.

Figure 2.2 � A food and drinks translation system.
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Stage 4: Rule-​based Machine Translation

Rule-​based Machine Translation (RBMT) is a relatively traditional 
method which depends greatly on the difficult and time-​consuming 
work of preparing and maintaining a large number of rules and a huge 
amount of lexical information in the form of dictionaries, both general 
and specialised.

In translating between Chinese and English, this is used to convert the 
syntactic structures of Chinese sentences into the structures of the equiva-
lent English sentences by the use of some reordering rules, which rearrange 
the words or characters in the source text in the order of the target text. The 
rule-​based approach is therefore serving the important role of bridging the 
structures of the two languages.

Two types of rules have been written for the parser of the system: those 
treating the measure words in the source text and those dealing with gram-
matical structures.

(a)  Measure-​word Rules

Rules governing the translation of measure words have been written to 
deal with the items mentioned in the “ingredients” and “seasoning” parts 
of the recipe. According to the views of the linguist, a measure word, or 
量詞, is a type of classifier in Chinese that is placed between a numeral 
and a noun to indicate the unit of the object, a linguistic feature that is 
characteristic of the Sino-​Tibetan language family. This type of measure 
word, which refers mainly to the ways things are counted, is known col-
lectively as “nominal measure words” 名量詞 or “object measure words” 
物量詞, such as一本書 (a book), 三頭牛 (three cows). The other general 
type of measure words is “verbal measure words” 動量詞, which refers to 
the way actions are counted, such as説一遍 (say it again), and 走一趟 (go 
there once).

In translating recipes, only the nominal measure words need to be 
treated. Nominal measure words can generally be divided into (1) “weights 
and measures” 度量量詞, such as 尺 (foot) and 斤(catty); (2) “general unit 
measures” 一般單位量詞, referring to the way things are normally counted, 
such as一個人 (a person), 一張紙 (a sheet of paper); and (3) “container 
measures” 容器量詞, referring to the way things have been contained or 
held, e.g. 一碗飯 and 一桶水. Another way to classify nominal measure 
words is to put them into two categories based on their grammatical 
structures: (1) simple measure words 單詞量詞, such as 張 and 尺; and 
(2) compound measure words 複詞量詞, such as人次 (person-​time) and 架
次(sortie).
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(i)  General Measure Words

A large number of measure words fall into this category. As each Chinese 
common noun carries with it a measure word, the number of measure words 
to be treated in the database is expected to be huge. In reality, this is not the 
case as most weight measures have been used for individual nouns, which 
greatly minimize the need to translate a huge number of measure words for 
each common noun.

(ii)  Container Measure Words

There are two types of container measure words: single container measure words, 
such as 杯 (cup), and compound container measure words, such as茶匙 (tsp). 
These measure words differ from others in their countability. All containers are 
countable common nouns. Some may be expressed in a form which does not 
need to indicate its singularity or plurality, such as tsp or tbsp. Others may need 
entries in the lexical database to indicate their singular and plural forms.

There are various forms of expression of measure words:

上湯六杯 6 cups of stock
上湯或水六杯 6 cups of stock or water

(iii)  Weight Measure Words

Weight measure words are mostly used in the “ingredient” and “seasoning” 
sections of a recipe. Weights in recipes are usually given in terms of the 
Chinese traditional system of qian 錢, liang 兩, and jin 斤 and the British 
system of ounces and pounds. These systems need to be converted into the 
metric system.

Several methods have been used to translate Chinese measure words.

(1)  METHOD OF AMPLIFICATION

This method is applied to fill grammatical or textual gaps when translating 
from one language into another. As measure words, which are strictly speaking 
different from classifiers, do not exist in English, Chinese-​English translation 
involves the insertion or omission of proper measure words before nouns.

薑四厚片 4 thick slices ginger
薑一厚片 1 thick slice ginger
紅蘿蔔二條 2 carrots
紅蘿蔔一條 1 carrot
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(2)  METHOD OF DIRECT EQUIVALENCE

The method of direct equivalence is used for “container measures” 容器量詞 
as 杯 is translated as “cup” and茶匙 as “teaspoon”.

蛋汁三湯匙
3 tbsp whisked egg
蛋汁一湯匙
1 tbsp whisked egg

(3)  METHOD OF CONVERSION

The method of conversion is used when turning jin 斤 and liang 兩, units in 
the Chinese traditional system, into either the metric system in terms of grams 
(g) or British system in terms of ounces (oz).

牛肉一斤
600 g beef
Chinese	 Metric
一兩 	 1 tael (liang)    =​ 40 g
一斤 	 1 catty (jin)      =​ 600 g
British	 Metric
一安士 	 1 oz   	            =​ 30 g
一磅 	 1 lb   	            =​ 450 g

(4)  METHOD OF COLLOCATIONAL TRANSLATION

More problematic is the translation of the general measure words which may 
or may not be translated, depending on the collocates, and which may be 
translated into a number of equivalents, depending on the nouns with which 
measure words are associated.

伊麵二個 2 cakes E-​fu noodles
伊麵一個 1 cake E-​fu noodles
蒜二粒 2 cloves garlic
蒜一粒 1 clove garlic

(5) METHOD OF MULTIPLE TRANSLATIONS

Measure words have a wide range of collocations. Rules have to be written to 
contextualize the translation.

一棵芫荽 a sprig of parsley
一棵西蘭花 a stalk of cauliflower
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(b)  Grammatical Rules

Grammatical rules, other than the rearrangement of word order in translating the 
source text into English, involve the use of the following translation methods.

(1)  Method of Addition

The addition of the conjunction “and”
The set-​off punctuation mark (、) is usually converted into a comma when 
translated into English. But used between two items, it has to be turned into 
a conjunction, which has to be added to the rules.

再將牛肉、豬肉加入 add beef and pork

The addition of the definite article

將牛肉洗淨 wash the beef

The addition of conjunction and article

將牛肉整條洗淨瀝乾 wash clean and dry the beef.

(2)  Method of Omission

Omission is a translation method which leaves some words in the original 
untranslated to achieve grammatical accuracy and idiomaticity in the transla-
tion. Omission is used in TransRecipe for the following purposes:

	(i)	 To achieve syntactic completeness after breaking down the sentences 
according to preset rules.

當飯熟後 cook the rice
(當 and 後 have not been translated)

	(ii)	 To achieve brevity when the sentence is procedurally comprehensible.

再將牛肉放入鏤
Put the beef into the pan
(再 and 將 have been omitted)

然後放入蜜桃煮約十分鐘
Put in honey peach and boil for 10 minutes.
(然後 has not been translated)

(3)  Method of Fronting

As with all imperative sentences, verbs in their base form are always placed 
at the beginning of the sentence. Grammatical rules for recipes have there-
fore been written to front the first verb in the Chinese source sentence in the 
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English translation. For Chinese sentences beginning with a verb, no fronting 
is necessary, as in:

放入牛肉、豬肉及羊肉煮至滾起
Put in beef, pork and mutton and bring to the boil.

But when the first verb in the source sentence is not in the initial position, 
then fronting is necessary, and rules should be written to put the transla-
tion into a proper imperative sentence in English. The following are Chinese 
imperative sentences that begin with different parts of speech and their first 
verbs have been fronted in the translations:

將青豆及磨菰飛水（adv.）
scald green beans and button mushrooms
與蝦仁同用少許生粉撈匀（conj.）
stir well shelled shrimps with some cornflour
蝦連設洗淨（noun）
wash the shrimps with shells
用小火將材料煽至熟（prep.）
bake ingredients over low heat until cooked
其餘原隻蒸熟（pron.）
steam the rest until cooked.

Stage 5: Testing the System

When the lexical and syntactical databases are in place, the system can be put 
into use. Around 500 recipes have so far been tested using the system, and it is 
estimated that 1,000 recipes have to be tested before TransRecipe can be put 
on the market. This testing process is extremely important for the evaluation 
of the system in the areas of accuracy, clarity, speed, and reliability, and also for 
improvements to be made on the effectiveness of the parser and the enhance-
ment and optimization of the various databases.

Demonstrating  the TransRecipe System

Source text

〈燴牛仔骨〉

材料:
牛仔骨四至五條，洋蔥一個，番茄二個，蒜茸、乾蔥蔥茸各一茶匙

醃料:
生抽3/​4湯匙，酒半湯匙，胡椒粉少許

調味料：
茄汁三湯匙，生抽1 %茶匙，鹽1/​3茶匙，糖二茶匙，水1%杯
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做法：
(1) 牛仔骨斬成大段，放入醃料拌匀。
⑵ 洋蔥去外衣，切成大塊，略泡油待用。
(3) 洗淨番茄，切大塊，去籽後再洗淨，瀝去水分，待用。
(4) 燒熱二湯匙油，爆香乾蔥茸、蒜茸，加入番茄塊略炒，放入洋
蔥、調味料及牛仔骨煮至滾起。
⑸ 將上項滾起的材料用中火爐煮至材料腦及汁濃，灑入胡椒粉少許，
即可供食。

TransRecipe output
Stewed short ribs

Ingredients:
4-​5 beef short ribs. 1 onion. 2 tomatoes. 1 tsp each of mashed garlic and 
minced shallots

Seasoning:
3/​4 tbsp light soy. 1/​2 tbsp wine. A dash of pepper

Seasonings:
3 tbsp tomato sauce. 11/​2 tsp light soy. 1/​3 tsp salt. 2 tsp sugar. 11/​
2 cups water

Method:
(1) Chop beef short ribs into sections. Marinate with seasonings.
(2) Peel onions. Cut into large pieces. Fry briefly in hot oil and set aside.
(3) Wash clean tomatoes. Cut into large pieces. Seed and wash clean. 
Drain. Set aside.
(4) Heat 2 tbsp of oil. Sauté minced shallot and mashed garlic. Add 
tomato and stir-​fry for a while. Place, onions, seasonings and beef short 
ribs and bring to the boil.
(5) Place boiled ingredients over medium heat and stew until cooked 
and sauce thickens. Sprinkle with a dash of pepper. Serve.

We must, of course, bear in mind that while each system has its own strengths, 
few of them produce satisfactory results when applied to real world texts. 
Logically, a hybrid system would fare better than a single-​approach system. 
And it is quite likely that domain-​specific systems will prevail in the near future 
as general application or all-​purpose systems have yet to demonstrate their 
workability in a variety of contexts.

Conclusion

It goes without saying that as we are now in the age of artificial intelligence, 
and translation is inevitably widely used to overcome cross-​lingual problems 
in data extraction and consumption. Web translation, as a result, has become 
increasingly popular. The main obstacle that cannot be easily solved is that 
no programming language, no matter how powerful it is, is capable of fully 
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and sufficiently processing multifaceted information available on the Internet 
written in the major world languages. This means that while it is important to 
achieve globalisation with the use of web translation, considerable allowance 
must be given to its inadequacies and imperfections due to the inability of an 
artificial language to match with a natural language. But for domain-​specific 
texts, matching the languages is possible as its limited vocabularies and syn-
tactical variations allow for easier machine processing. The relatively smooth 
running of TransRecipe demonstrates that with the application of transla-
tion methods commonly used in translation practice, a new “translational 
approach” is an alternative to the traditional linguistic approach. With this 
new approach, we are ready to march on into other domains. And as we do so, 
a general application system will eventually emerge. Then, and only then, can 
machine translation remove the linguistic and cultural barriers that have so far 
hindered global communication.

The following five chapters will provide detailed information on the points 
succinctly covered in this chapter.
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