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Abstract
This paper deals with how to construct Text To Speech (TTS) 
systems for Chinese dialects. The proposed method adapts 
Chinese Mandarin TTS system to dialects TTS systems 
through representing dialect phonology by Mandarin 
phonology using phonology mappings, and adding dialect 
vocabulary in the front end to handle lexical difference. But 
not all Chinese dialects are suitable for applying this 
adaptation. Investigations carried out in this paper show that 
this method can be used to construct TTS systems for the 
Sichuan, Shaanxi, and Dongbei dialects. Evaluation of such 
dialect systems are also given in this paper.  

1. Introduction
In China, the business of TTS is growing. Besides the 
traditional speech applications like call center, voice portals, 
etc., an emerging opportunity is entertainment. Such 
applications include speech enabled games, and wireless 
value added business. In these aspects, dialect TTS has wide 
applications, and end users show lots of interest in it. An 
example for wireless value added service is voice greeting, in 
which users can input a text greeting in a website and select a 
dialect, and their favorite background music to generate a 
dialect greeting, and send it to others. The receiver can dial a 
service number to listen to this greeting, or this greeting can 
be sent to the receiver via Multimedia Message. The dialect 
TTS systems developed using the method described in this 
paper can be applied in such voice greeting services. 
Spoken Chinese comprises many regional varieties, called 
dialects. There are 7 dialectic areas in China: Beifang, Wu, 
Xiang, Gan, Kejia, Yue and Min. Beifang dialect is referred 
to as a common language which covers a very large regional 
areas from the north east to the south west of China, with over 
800 million speakers. Most Chinese speak one of the Beifang 
dialects which are largely mutually intelligible. The dialect 
spoken in Beijing constitutes the base for Standard Chinese 
(Mandarin). It forms the basis both of the modern written 
vernacular, Baihua, which supplanted classical Chinese in 
schools after 1917, and of the official spoken language, 
Putonghua, prescribed in 1956 for nationwide use in schools. 
Nowadays Standard Chinese (Putonghua, hereafter referred to 
as Mandarin) is widely used all over China in almost every 
activity from broadcast news to commercial trades. [1] 
Currently there are many high quality Mandarin TTS systems, 
while few dialect TTS systems exist. The traditional method 
to construct a dialect TTS system would be costly in time and 
effort. For example to construct a concatenative Cantonese 
TTS system [2], a phonology, dictionary and vocabulary must 
be prepared first. For front end, the rules for word 
segmentation, phoneme conversion and homograph should be 
collected. For the back end, since concatenative unit are 
defined on dialect phonology, some acoustic rules should be 

drawn for components such as unit selection and pre-selection. 
Further more, prosodic rules should be drawn for the prosody 
module.
In this paper, we adapt Mandarin TTS system to dialect TTS 
system. This method saved a large amount of effort compared 
to the traditional method. 
Chinese dialects have an important feature: the written 
language is uniform, while the spoken languages vary. The 
main vocabulary and the basic syntax structure are the same. 
[1] In addition, most people in China are bilingual Chinese 
speakers, i.e. they speak a native dialect and Mandarin. 
Mandarin, or Putonghua, would be a good choice as a sharing 
basis. [3] For many dialects, there are consistent phonology 
mappings to Mandarin. The syntax of such dialects is similar 
to that of Mandarin. The overlap of the lexicon of such 
dialects and that of Mandarin is large. [4] Thus in our method, 
a Mandarin TTS system can be adapted to dialects TTS 
systems through representing dialect phonology by Mandarin 
phonology using phonology mappings, and adding dialect 
vocabulary in the Front End (FE) to handle lexical difference. 
Since the syntax difference is not large, especially for written 
language, it is not considered in this method for the time 
being. Thus every component in the original Mandarin TTS 
system including FE, Back End (BE) and prosody generation 
can be applied in dialect TTS directly or with little 
modification. So much effort is thus saved by this method. 
Investigations carried out by this paper show that this method 
can be used to construct TTS systems for the sub-dialects of 
the Beifang dialect including the Sichuan, Shanxi, and 
Dongbei dialects. There are two reasons to select these three 
dialects. The first is, based on statistics from dialects related 
services provided on websites, where these three dialects are 
among the top 5 most frequently used. The other reason is 
that all of them and Mandarin belong to the same dialect 
Beifang Dialect, so they are similar to Mandarin phonetically, 
lexically and syntactically. Other dialects are under 
investigation to apply this method. 
This paper is structured as follows. Section 2 introduces the 
system overview of the dialect TTS and explains how to 
apply the phonology mapping and dialect vocabulary into the 
system. Section 3 describes the phonology mappings and 
section 4 describes the dialect vocabularies. Evaluation of 
these dialect systems are also given in section 5. The 
conclusions are presented in section 6. 

2. System Description 
In this section, the IBM trainable TTS system [2, 5] is used as 
an example to described how to apply phonology mapping 
and dialect vocabulary to construct a dialect TTS system. It is 
a kind of concatenative TTS, and the concatenated unit is 
syllable. The system could functionally be divided into off-
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line system construction and runtime synthesis. The whole 
process of the system is illustrated in Figure 1. 
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Figure 1: System Process Flow 

Off-line system construction is to generate unit set and 
prosody models.  At this stage, dialect corpus is annotated 
using the Mandarin phonology by applying syllable mappings. 
For phonetic prosody models [5], the phoneme classes used to 
describe syllable context are adjusted. Such phoneme classes 
are defined on Mandarin phonology for the Mandarin TTS 
system, but they are changed for the dialect TTS system by 
mapping each phoneme in a class to another one or more than 
one Mandarin phoneme. The phoneme mappings and syllable 
mappings are described in details in the next section. The 
symbolic prosody models are the same as those in the 
Mandarin TTS system, since the syntax of Sichuan, Shanxi, 
and Dongbei dialects is similar to that of Mandarin. [4]  
Runtime synthesizing can structurally be divided into FE and 
BE. FE performs the text analysis and symbolic prosody 
prediction. BE performs run-time concatenation unit selection 
and modulation. The BE in dialect TTS systems is the same 
as that in the Mandarin TTS system, while there is a dialect 
vocabulary added in the FE of the dialect TTS systems. 
The process of FE is illustrated in Figure 2. There are special 
words only used in one dialect. Such words correspond to 
some Mandarin words having similar meanings. Nowadays 
most written text is in standard Chinese, in which Mandarin 
lexicon are used and dialect words are seldom used. Thus it is 
necessary to map such Mandarin words to dialect words. 
Otherwise, the synthesized dialect sentences can hardly be 
understood. The lexical mappings are described in details in 
section 4. 
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3. Phonology Mapping 
Three dialect TTS systems are constructed using this method. 
They are Sichuan, Shanxi and Dongbei dialects, which are 
sub-dialects of Beifang dialect. The Beifang dialect is spoken 
in north Chian and consists of four sub-dialects [1], which are 
classified according to region: 

North: Dongbei, Hebei, Henan, Shandong, Inner 
Mongolia etc. 
North-West: Shanxi, Gansu, Ningxia, etc. 
South-West: Sichuan, Hubei, Yunnan, Guizhou, etc. 
Jianghuai: Anhui, Jiangsu, etc. 

The Sichuan, Shaanxi and Dongbei dialects are the most 
popular among all the dialects belonging to the same sub-
dialect.
In the Pinyin system for Mandarin, there are 21 initials and 39 
finals. Including the neutral tone, each final could have five 
toned versions. It is a standard practice to decompose each 
Chinese syllable to a consonant initial (Shengmu) and a final 
(Yunmu), though there are many ways to decompose Chinese 
syllables. [6] The consonant initials do not contain tone 
information. Finals contain tone information. For example, in 
Mandarin, we have the following decomposition: 

Syllable Initial Final 
lan3 l an3 

Thus the syllable mappings could be generated based on 
initial mappings (table 1), final mappings (table 2) and tone 
mappings (table 3).  Based on the dialect studies [1, 4], we 
draw the mappings according to the dialect corpus recorded 
by professional native speakers. In these three tables, a 
character example for each initial is shown in column one. SC 
stands for Mandarin, DB stand for Dongbei dialect, ShX 
stands for Shanxi dialects, and SCh stands for Sichuan 
dialects.  

Table 1: Initial Mapping Table 

Char. SC DB ShX SCh
b b B b 
p p P p 
m m M m 
f f F f 



d d D d 
t t t t 

/ n n/n’*1 n/n’ n 
l l l n 
g g g g 
k k k k 
h h h h 

/ z z z/z’*2 z/z’ 
c c c c 

/ s s s/s’*3 s/s’ 
/ zh zh zh/zh’*4 zh 
/ ch ch ch/ch’*5 ch 

sh sh sh/sh’*6 sh 
/ / r r i/i/l r/i/r’*7 
/ j j j k/j 

q q Q q 
/ x x x h/x 
/ y y y/n’ y/n’ 
/ w w w w/v*8 

gs*9 gs* ng*10 ng 

Notes:
*1*2*3. n and n’ are nasal, z and z’ are voiced fricative, s and 
s’ are fricative. But n, z, s are apical-dorsal, while n’, z’, s’ 
are laminal.  
4* *5 *6*7. zh and zh’ are un-aspiratory fricative, c and ch’ 
are aspiratory fricative, sh and sh’ are fricative, r and r’ and 
voiced fricative. But zh, ch, sh, r are retroflex, while zh’, ch’, 
sh’, r’ is labiodental..
*8.  w is semi-vowel, and v is voice labiodental fricative. 
*9.  gs is null initial. 
*10 ng is a nasal. 

Table 2: Final Mapping Table 

Char. SC DB ShX SCh
a a a a 

/ ia ia ia/ie’*1 ia/ai 
ua ua ua ua 

/ o e o/ei o/e 
/

/ /
uo
/uo

ue
/ue

uo/yo 
/uo/uei

uo

/ / e e e/e/ei o/e/e 
/ / i/zi/zi’*2 i/zi/zi i/zi/zi’ i/zi/zi 
/ / u u u/ou/yu u/u/yo 
/ yu yu yu yu/yo 
/ ai ai e’/ai ai/e 

uai uai ue’ uai 
/

/ /
ei
/ei

ei
/ei

i/i
ei/ui

i/ei
ei/ui

/ ui ui ui/i ui 
ao ao ao ao 

/ iao iao iao/yo iao/yo 
/ ou ou/u ou/u ou/ong 

iu iu iu iu 
/ ie ie ie iai/ie 
/ ue ue yo/ue yo/ue 

er er er er 
an an æ*3 an 

ian ian i *4 ian 
uan uan u æ uan 
en en e’ en 
in in ie’ in 

/ /
/

un
/un

un
/un

e’/ue’
/ue’/ie’

un/un
/en/en

yun yun ie’ yun 
ang ang ang ang 
iang iang iang iang 
uang uang uang uang 

/ eng eng eng en/eng 
ueng ueng uong o’ng*5 
ing ing ing in 

/ / ong ong uong/on
g/ong

o’ng/ing
/io’ng

iong iong ieng io’ng 

Notes:
*1 Both e and e’ are front vowel, but e is close-mid, but e’ is 
open-mid.
*2 i is blade vowel, zi and zi’ are apical vowel, but zi is front, 
and zi’ is back. 
*3 æ is a vowel between open and open-mid, front and central. 
*4  is an open-mid vowel with the tongue’s position between 
front and central. 
*5 both o and o’ are back vowel, but the lip is close-mid for 
pronouncing o, and open-mid for o’. 

Table 3: Tone Mapping Table 

Tone Char. SC DB ShX SCh
1 / 55*1 53 21 44/31 
2 / 35 35 24/21 31 
3 / 214 213 53/21 53/31 
4 / 51 41 45/21 13/31 

Notes:
*1 All the tones are represented by five degree system. 

The syllables’ mappings are generated by mapping dialect 
initial, final and tone to Mandarin initial, final and tone 
respectively. For the slash “/”, the mapping rules are list in 
the following, 

The initial or final variation depends on which syllable it 
composes. Thus in the syllable level, there is one to one 
map.
In the dialects, the initial or final variations are merged 
since they are very similar. 
For the cases that one Mandarin syllable corresponding to 
multiple dialect syllables, the dialect syllable which is the 
most similar to the Mandarin one is kept.  Since Mandarin 
is so popular in China that dialect speaker can understand 
it well. [1] Such mapping cases seldom occurred in 
dialects. 

4. Dialect Vocabulary 
The vocabulary of Beifang dialect is the base of Mandarin 
vocabulary. Most of the popular words used in the area where 
Beifang dialect is spoken are solidified in Mandarin. On the 
other hand, the vocabularies of the sub-dialects of the 
Dongbei dialect are not completely united. There are 



difference in general vocabulary and basic vocabulary. For 
example, the Mandarin words  (sun) is called in
Dongbei and Shanxi dialect. Even so, the parlance  is 
commonly used in all Chinese dialects, or at least every 
dialect speaker can understand.  is definitely a Mandarin 
word. Since Mandarin is getting more and more popular, the 
usage of those dialect words having the same meaning to

 is declining.
For special words existing only in dialects, a dialect 
vocabulary is used to map Mandarin word to dialect word. 
The words in this vocabulary are collected from a lot of 
studies. Example words are given in table 4.

Table 4: Sub-dialects Words Comparison 
English SC DB ShX SCh
daytime 
night
kid /
old man /
head
neck
Sweet potato /
corn
potato

5. Evaluation Results 
Three dialect TTS systems, Dongbei, Shangxi and Sichuan, 
are constructed using the proposed method. Three scripts for 
the special domain, greeting, are designed to do recordings 
for the corresponding three dialects. Each script consists of 
about 500 sentences selected from more than 20k sentences 
collected in greeting domain. It covered frequently used 
syllables and has balanced phonetic coverage [7]. Some 
dialect specific sayings are also added in these scripts. The 
recorded voices are from three professional native dialect 
speakers. 
The evaluation results are shown in table 5. All the evaluators 
are both Mandarin and native dialect speakers. The scoring 
criteria are defined as, 

5 excellent 
4 good 
3 acceptable 
2 partially acceptable 
1 unacceptable 

For comparison, both the synthesized samples and the 
recordings are scored. In the evaluation, recording sentences 
and synthesized sentences are shuffled for evaluators to give 
scores. Further more, the samples synthesized by our 
Mandarin TTS system whose corpus consists of 5000 
sentences selected from various domains, are also evaluated. 
These Mandarin samples are the same for the three groups of 
native evaluators. All these synthesized samples and 
recordings of dialects and Mandarin are greeting domain 
sentences. The audio format is 8k, 16bits, mono. 
The evaluation results show that the quality of such special 
domain dialect TTS system is acceptable. For Mandarin 
samples, the score from the different groups of evaluators 
have little difference, but they reached a good score near 4. 

Because the dialect TTS systems are adapted from this 
Mandarin TTS system, if we use a large corpus for the dialect 
TTS systems as the Mandarin TTS system did, the quality of 
synthesized speech can also reach a similar score. 

Table 5: Evaluation of Dialect TTS systems 
DB ShX SCh

Score of Dialect Recordings 4.21 4.43 3.94 
Score of Dialect Samples 2.27 3.14 2.46 
Score of Mandarin Recordings 4.96 5.00 4.96 
Score of Mandarin Samples 3.54 3.78 3.64 
Dialect MOS 2.70 3.54 3.11 
Mandarin MOS 3.57 3.78 3.67 
Number of Evaluators 5 5 5 

6. Conclusions
For the Dongbei, Shaanxi and Sichuan dialects, there are 
consistent phonology mappings with Mandarin. The syntax of 
such dialects is similar to that of Mandarin. The overlap of 
the lexicon of such dialects and that of Mandarin is large. 
Thus in our method, a Mandarin TTS system was adapted to 
dialects TTS systems through representing dialect phonology 
by Mandarin phonology using phonology mappings, and 
adding dialect vocabulary in FE to handle lexical difference. 
So, much effort is saved by this method. More dialects are 
now under investigation to apply this method. 
But not all Chinese dialects are suitable. Such unsuitable 
dialects include Cantonese (Yue dialect), Shanghaiese (Wu 
dialect), Kejia, and Min dialect. The reason is that it is 
difficult or impossible to generate consistent phonology 
mappings.

7. Acknowledgements
I would like to thank Yi Liu for his help on discussion, 
suggestions and data processing, and Zilei Wan from 
Tsinghua University and Hua Yun Li from Beijing University 
of Aeronautics and Astronautics for their help on annotation 
checking.

8. References
[1] Jai Ye Yuan, “The Outline of Chinese Dialects”, Chinese 

Publishing House, version 2, 2001. 
[2] Haiping Li, Fangxin Chen, Li Qin Shen, Xi Jun Ma, 

"Trainable Cantonese/English Dual language Speech 
Synthesis System", ICASSP2003, HONG KONG. 

[3] Aijun Li, Xia Wang, "A Contrastive Investigation of 
Standard Mandarin and Accented Mandarin", 
EUROSPEECH2003, Geneva, Switzerland, 2345-2348. 

[4] Shi Yu Qu, “the Chinese Dialect”, Publishing House of 
West South Normal University, Sept. 2003. 

[5] Xijun Ma , Wei Zhang , Weibin Zhu , Qin Shi and Ling 
Jin, "Probability Based Prosody model For Unit 
Selection", ICASSP2004, Montreal, Canada. 

[6] C. J. Chen, Haiping Li, Liqin Shen, Guokang Fu, 
"Recognize Tone Languages using Pitch Information on 
the Main Vowel of Each Syllable", Proc. ICASSP2001, 
Salt Lake City. 

[7] Hai Ping Li, Fang Xin Chen, Li Qin Shen, “Generating 
Script using Statistical Information of the Context 
Variation Unit Vector”, Proc. ICSLP2002. 


