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Motivation 
1. Although the EEG-based English speller (EEGES) has been 
studied widely in recent years, very little research has focused 
on the EEG-based Chinese speller (EEGCS).  
 

2. The EEGCS is more difficult to develop than the EEGES, 
because the English alphabet contains only 26 letters, by 
contrast, Chinese contains more than 11 000 logographic 
characters. 
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Goal 
The goal of this paper is to survey the available literature 
on EEGCS systems: 

1. to provide a guideline for novices who want to study 
EEGCS;  

2. to provide a good reference for those who are interested 
in EEG-based English Spellers (EEGESs).  
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Content 
1. A taxonomy of current EEGCS systems is discussed to 
obtain the gist of the paper.  

2. A common framework, unifying the current EEGCS and 
EEGES systems, is proposed, in which the concept of 
EEG-based choice acts as a core component.  

3. A variety of current EEGCS systems are investigated 
and discussed to highlight the advancements, current 
problems, and future directions for EEGCS. 
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Taxonomy of EEG-based Chinese Spellers  

1. Shape-based methods : 
(1) stroke-based methods; 
(2) segment-based methods. 
  

2. Pronunciation-based methods 
(1) Pinyin-based methods; 
(2) Zhuyin-based methods. 
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Procedure of EEG-based Choice 

On the left side of the dotted line are five consecutive steps; on the right side are the 
corresponding results.  
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Framework of the EEG-based spelling system 

Using the two vertical dotted lines, the framework shows three parts: user 
interface area (left); EEG-based choice area (center); and auxiliary area (right). 
In the center part, there are the two phases of the EEG-based choice, one is for 
features, the other for characters.  
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Applications in each category 
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Discussions 
1. The methods for constructing EEGCS systems include shape-
based methods and pronunciation-based methods, which are 
mutually complementary. Shape-based methods do not require 
users to know the pronunciations of Chinese characters, 
whereas pronunciation-based methods do not require users to 
know the form of Chinese characters.  
2. Among the shape-based methods, segment-based methods 
are more efficient than the stroke-based methods, because 
segment-based methods can input several strokes as one 
segment with each EEG-based choice.  
3. Among the pronunciation-based methods, both Pinyin-based 
and Zhuyin-based methods are useful and mutually 
complementary, because Pinyin was adopted in mainland China 
while Zhuyin was adopted in Taiwan.  
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Discussions (Con.) 

1. P300, N200, SSVEP, and MI have been used to develop 
EEGCS systems already. Among such systems, the most 
frequently used method is P300.  
 
2. Researchers have realized the necessity and the possibility 
of employing hybrid components. 
 
3. Different classification algorithms, such as FLDA, BLDA, 
SVM, and template-matching methods have already been 
employed, and the issue of electrode selection or channel 
selection has also been investigated. Front In
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Discussions (Con.) 

4. Components except the P300 have not been investigated 
as thoroughly as in the EEGES research.  
2. Target users and the evaluation metric of systems are 
worthy of mention for consideration in further research. 
3. Many assistant technologies, which do not depend on EEG-
based choices, may be independently developed and improve 
greatly the system performance.  
4. Many novel technologies, such as channel selection for 
preprocessing, ensemble classifiers for enhancing 
classification accuracy, and language models for improving,  
etc., have been employed efficiently in the EEGES systems.  Front In
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Conclusions 

1. We reviewed most of the current literatures on EEGCS systems. A 
common framework to unify the current EEGCS and EEGES systems 
is proposed, followed by a presentation and discussion of the state-
of-the-art work in EEGCS systems.  
2. When developing EEGCS systems, the intrinsic difference 
between EEGCS and EEGES systems means that more issues 
should be considered than simply developing EEGES systems.  
3. Many methods, such as other paradigms and EEG signal 
processing methods, which have been employed by the current 
EEGES systems, could be very useful for developing EEGCS 
systems.  
4. Research on EEGCS systems is a promising field with potential for 
rapid development in the coming years.  
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