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Recently, brain machine interface (BMI) technology
has gathered a lot of attention in regard to controlling
a machine without any physical devices. Although
this interface is often seen in science fiction, it is
becoming realistic due to dramatic progress in brain
and computer science. By directly connecting a
human’s brain with a machine, a machine can be
controlled by human thought alone.

Honda has challenged the development of this
BMI in collaboration with ATR and Shimadzu.
By developing a new brain measurement using
electroencephalography (EEG) and near-infrared
spectroscopy (NIRS) and applying sparse logistic
regression into BMI to detect a human’s intention
correctly, we successfully developed a highly accurate
interface of BMI.

To validate our BMI system, we used 4-motor
imagery task often used in BMI research. The
performance of our BMI is more than 90% accuracy.
This result is competitive against other BMI research
groups.
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Fig. 5 Brain activity measurement system for BMI
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Fig. 11 Raw data of EEG (a) and NIRS (b)
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Fig. 12 Performance of our BMI system under 4
motor imagery tasks

Table 1  First actions of ASIMO in BMI experiment
Range of PyTotal Action and speech of ASIMO
PrTotal = 0.90 Speaks “Hai, kekka wo

uketorimashita. Machigai
nai to omoimasu”.

(Yes, | received the result.
| strongly believe that the
result is correct.)

Speaks “Hai, kekka wo
uketorimashita. Tabun,
atteiru to omoimasu”.

(Yes, | received the results.
Maybe, the result is
correct.)

0.90 > PyTotal = 0.70

0.70 > PyTotal Speaks “Hai, kekka wo
uketorimashita. Chotto
jishinga arimasenga”.

(Yes, | received the results. |
am not sure that the result

is correct.)

Table 2 Second actions of ASIMO in BMI experiments

Image by subject Action and speech of ASIMO

Right hand Raises a right hand. Speaks
“Migi-desu”
(right hand)

Left hand Raises a left hand. Speaks
“Hidari-desu”
(left hand)

Tongue Imitates eating. Speaks
“Shita-desu”
(tongue)

Foot Steps. Speaks “Ashi-desu”
(foot)
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