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Motivation 
□Book-reader robotic system Ninomiya-kun

This system is equipped with two cameras for processing 
visual information and it can communicate with humans 
via sounds and gestures. It reads text by focusing its 
camera on printed material, such as a newspaper, 
magazine, or catalog, which is placed on a special book 
stand.

□New Capability
Ninomiya-kun must be trained to provide entertainment. 
Our objective is to develop a new capability that can 
capture a musical score and sing a song in real time.
We attempt to realize New Ninomiya-kun that can capture 

Extraction of black and white note heads
• The black elliptical parts of the notes are the note heads; 

they indicate the note value (i.e., rhythmic duration), and 
they are extracted according to the relative position in the 
staff. 

• The height of the head is 
equal to the interval between 
the lines in the staff, and the 
width of the head is 1.2 times 
its height. 

• A template image is 
generated for heads whose 
height is less than the interval 
between the lines. We attempt to realize New Ninomiya-kun that can capture 

a printed music score using the camera installed in its 
head, and sing a song by producing human-like sounds on 
the basis of the notes and words extracted from the 
captured music score.

between the lines. 
• This template is compared with the overlapped image 

areas, while the detected stave is erased from the image.

Extraction of the stems, the flags 
and the beams 

Experiments
• An experiment was conducted using the desktop 

computer system equipped with a TV camera and a loud 
speaker. 

• It extracted lyrics and music notes by focusing its camera 
on a printed music score placed on a special music stand.

Process flow diagram to recognize musical score

• Shorter note values attach a 
stem to the note head, and 
possibly beams or flags. 

• They are extracted by 
scanning the upper-right and 
lower-left area of the head.

Future works 
• Development of the software is required in order to realize 

the recognition of more complex music scores; 
investigation to this end is currently underway. 

• In addition, a comprehensive evaluation of the recognition 
procedure remains to be established.

Extraction of the stave
The image area that includes the candidates for heads and 
stems is extracted. In order to extract the heads and stems, 
the stave is extracted by calculating the horizontal histogram 
of the music score, and the candidates for the areas with the 
lyrics are detected.


