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Abstract— A new voice interactive control system to drive a
surgical assistant manipulator in clock position performed by a
surgeon in a sterilized area has developed. The system was
constructed using speech recognition engine Julius and forceps
manipulator, and the tracking performance was evaluated.

1. PURPOSE

By integrating locally operated surgical assistant robots
[1-2] in a sterilized area, a surgeon can perform safe and
accurate robotically assisted laparoscopic surgery. It is
important that the manipulation of surgical assistant robots is
intuitive and easy to perform when concentrating on a
laparoscopic view. Therefore, it is necessary for the surgeon
to operate a hands-free device controlling the robot. Although
voice control provides easy manipulation [1], on/off
command to drive for individual axis direction is one-way
communication. We propose a new voice interactive control
system to drive the assistant manipulator for coarse and fine
position.

II. METHODS

A voice interactive control system including both of
coarse drive mode in clock position and fine drive mode in a
slight movement after confirmation of the correct position
from a surgeon was developed. The coarse mode is driven by
30 deg. for 12 directions of clock position after recognition of
a word such as "five". The fine mode is driven by a slight
angle for the same rotational direction after recognition of a
word such as "a little bit". The on/off drive mode in individual
axis direction is also included in the system.

The proposed system consists of a microphone, a speaker,
a limited word dictionary applied to speech recognition engine
Julius [3], and forceps assistant manipulator LODEM. The
control procedure is as follows. (1) Input a speech of the
surgeon to Julius. (2) Send the recognized words to the control
program using the module mode of Julius. (3) Drive LODEM
based on the registered words. (4) Output a speech from the
system whether the driven position is correct.
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Figure 1. Clock position at the tip of the forceps using LODEM
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Target angles calculated based on speeches and driving
angles using LODEM in the coarse drive mode was measured.
The clock position "twelve" at 0 deg. is defined as the tip of
the forceps on a negative Y axis in horizontal XY plane shown
in Fig. 1. The clockwise angle is about Z-axis.

III. RESULTS AND DISCUSSION

Measurement results are shown in Fig. 2. Driving angles
were tracked to target angles calculated after recognition of
words indicating times. Time delays to recognize words were
occurred. The voice control system with a coarse drive mode
in clock position was confirmed. Future work includes
expanding the clock position on the endoscopic view, and
applying simulated surgery.
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