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Abstract—We have been developing a robot to serve as an 
active listener with elderly people throughout the days.  A human 
active listener misses a part of words but can catch the 
appropriate keywords from the interlocutor's utterance to 
continue the conversation based on dialogue context.  A voice 
interface robot also cannot recognize the interlocutor's utterance 
word by word because of speech recognition errors.  We propose 
using a word co-occurrence analysis with utterance pairs in 
order to obtain the appropriate keywords.  Dialogue context 
appears as the high co-occurrence with words in utterance pairs.  
The robot reacts to the recognized words that have high co-
occurrence with words in the robot's last utterance. 

I. INTRODUCTION

We have been developing a robot as an active listener with 
elderly people though days using our robot ApriPocoTM[1].  A 
voice interface robot cannot recognize what their interlocutor 
says word by word because of speech recognition errors. 

We suggest a way of identifying the correct words based 
on semantic co-occurrence from recognition results based on 
the hypothesis that the word co-occurrences between correct 
words are higher than ones between incorrect words and 
correct words.  The robot calculates co-occurrence rates 
between words in the robot's last utterance and words in the 
recognition result of the user's utterance and uses the words 
with high co-occurrence for the robot's next utterance.  We 
call this method word co-occurrence analysis (WCA) with 
utterance pairs.  There are many researches extracting 
appropriate words with co-occurrence between words in 
recognition results [2]-[5].  They use only words in 
recognition results, which are uncertain information.   

II. WORD CO-OCCURRENCE ANALYSIS (WCA) WITH 
UTTERANCE PAIRS

Fig.  1 shows the system components.  The robot makes a 
fixed utterance first.  After the user talks and the recognition 
result is obtained, the robot makes the next utterance using 
WCA.  The robot divides the recognition result and the robot's 
utterance into words, calculates a co-occurrence rate Sp for 
each word in the recognition result with any word in the 
robot’s utterance and uses the word with the highest Sp in the 
next utterance.  The recognition result may include errors, but 
because these words didn’t have high co-occurrence with the 
robot’s words, they are removed from outputs.  We use Cosine 
Coefficient for calculating co-occurrence rate. 

Fig.  1.  System Overview of Word Co-occurrence Analysis with Utterance 
Pairs. 

III. CONCLUSION

We conducted an experiment and the result was that the 
precision rate was 39% in the original recognition system and 
it was improved to 61% with the WCA. We intend to develop 
this system with a view to realizing better human-robot 
interaction. 
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