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Abstract - Speed, accuracy and smoothness are the important properties of pan-tift camera. In
the case of a high ratio zoom lens system, low vibration characteristic is a crucial point in driving
pan-tilt mechanism. In this paper, a novel micro-stepping controlier with a function of reducing
vibration was designed using field programmable gate arrays (FPGA) technology for high zoom
ratio pan-tift camera. The proposed variable reference current (VRC) control scheme reduces
vibration decently and optimizing coil current in order to prevent the step motor from occurring
missing steps. By employing VRC control scheme, the vibration in low speed could be
significantly minimized. The proposed controller can also make very high speed of 378kpps
micro-step driving, and increase maximum acceleration in motion profiles.

Key Words: Step Motor (28 2E), Micro-stepping (F10| 2 2H), Controller (M017]), Dome-Camera (& 7IM2h,
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Fig. 1 Coil current profile of micro-stepping
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Fig. 10 Block diagram of the experimental system
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Fig. 12 Vibration test(64 micro-step), (a) position profile,
(b) vibration at const. reference current 430mA,
(c) vibration at const. reference current 180mA,
(d) vibration by VRC control scheme
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Fig. 13 Vibration test(128 micro-step), (a) position profile,
(b) vibration at const. reference current 430mA,
(c) vibration at const. reference current 180mA,
(d) vibration by VRC control scheme

Table 1 RMS values of vibration
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Fig. 14 Coil current consumption test{(constant 430mA
reference current), (a) position profile, (b) phase
A coil current, (c) reference current input
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Fig. 15 Coil current consumption test(constant 180mA
reference current), (a) position profile, (b) phase
A coil current, (c) reference current input

Table 2 £ Fig. 14, Fig. 15, Fig. 16 9] d°]EE
RMS #2o= FA3} 3ty LHEM Ao}, th&
744 BB VRC A71E AHERS o A
2By 2 57%, 16% BAT AAE 8§
At

% 4 e
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Fig. 16 Coil current consumption test(VRC control
scheme), (a) position profile, (b) phase A coil
current, (c) reference current input
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