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2-Dimensional Optical Scanner Applying Torsional Resonator with 3 Degrees of

Freedom
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A two-dimensional optical scanner suitable for integration in a plane structure has been developed.

To make it vibration robust, a torsional vibration system with two degrees of freedom is adopted for

the resonator, and the vibration system axis is matched to the center of gravity. Piezoelectric

bimorph cells are used as the actuator to excite the torsional vibration. Algorithms of Luh, Walker

and Paul, which are usually used for motion analysis of manipulators in robot engineering, were

applied for deriving the equations. This optical scanner is capable of optical scanning in two

orthogonal directions independently or simultaneously at a scanning angle of +30 degrees or more.

One-dimensional scanning is enabled by driving the bimorph cells with the resonance frequency of

either of the two torsional vibrations. Two-dimensional scanning is achieved if the bimorph cells are

operated by adding the resonance frequency signals of the two torsional vibrations.
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Fig. | Resonator shape and method to excite twisting

vibration

FENALAELT 0] 5 iy

=

ex. Vol SW o
) A4 v 5B

:\Nv

(@) 24 v F b8

Fig. 2 Method to generate torque

Fo—F 7= N Ea— Vol2 No.1 1997
BICHOCE, 2REICEETRELIERAX »F D3R
B LT LITRT &9 %2 BRENR L DiREIFR
FELTWEEEZ LIS,

2+2 MMEAE

U VIREROMEFEE, SRS WIRBIRN
MR Z O ROHIRBIFEHEFFOMIR D 2 M nid
By, 2KRILERF ¥ F OB ookl & o
72, ZOo0hUDVIMENE25 2 5LE»H 5. HBIK
EEHICT 28, —ODRBRTZ O Mmikh % 5
ZOWERE L. ZoRoiZiREBIRERDICNET S
HikEELl K40 MIToHh B,

BE—nKA NI, IHENEXT AR T S
ZrTHBE RICERTEHICOWEYID LI T
i, X#EYo b7 Tx L Y#BED D L2 Ty i
X7 PRI N, TNFNOBIZOWTONRN &
LTIERIT 5. B820KA4 v M3, HEREEDE N

AL YR
Nyl
V2
VY7 3(3 )

RLYHY,»N 32
[AldxEh: Q1

EEBNALENT

Fig. 3 Configuration of the 2-dimensionai optical scanner

Fig. 4 Top view of the 2-demensional optical scanner
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Fig. 5 Relationships among three cordinate systems
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Fig. 7 Calculation result of the vibration mode
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Fig. 10 I-dimensional scanning images
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Fig. 13 2-dimensional optical scanner with a combined twist-
ing and bending vibration
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