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Implementation of an Embedded Image Stabilization Control System
for a Small Digital Camera

S| §*7g

of
(=1 =
(Jung-Ho Moon and S

Fo

s
T
00 Yul Jung)

Abstract : This paper presents the design and implementation of an embedded image stabilization control system for a mobile phone
with a built-in camera. Image stabilization is a family of techniques for reducing image blur resulting from minute camera shake due
to hand-beld shooting, thereby allowing the use of shutter speeds slower than values normally required to obtain sharp images. A
mechanical image stabilizer mechanism developed for a camera mobile phone is introduced and a digital control system as a part of
the image stabilization system is designed and implemented on an 8-bit microcontroller with integer arithmetic in C. This paper
focuses primarily on issues that need to be taken into consideration for fixed-point implementation of the digital controller. Several

experimental results are presented to demonstrate the performance of the implemented image stabilization control system.

Keywords : image stabilization, digital camera, fixed-point implementation, embedded controller
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Fig. 1. An image stabilizer mechanism (right} comprising a fixed
frame (lower left), a movable frame (middle left), and an
image sensor (upper left).
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Fig. 2. Ablock diagram of the image stabilization control system.
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Fig. 3. The frequency response of the VCM actuator.
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Fig. 4. The open-loop frequency response of the control system.
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Fig. 5. The structure of the implemented digital controller.
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Fig. 6. The ISO 12233 chart image taken in the case of no camera
shake.
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(a) With IS deactivated
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(b) With IS activated
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Fig. 7. Cropped images taken while the camera was exposed to
forced vibration of 6Hz.
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(b) With IS activated
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Fig. 8. Cropped images taken while the camera was exposed to
forced vibration of 8Hz.
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(b) With IS activated
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Fig. 9. Cropped images taken while the camera was exposed to
forced vibration of 12Hz.
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