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1. Motivation 2. Parameters to Estimate

* Widely Use of Cellphone Cameras * Rows are captured sequentially in rolling shutter cameras
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3. Coplanarity Constraint (translation free)

Assume translation direction is constant
* What makes motion estimation difficult?

f‘ Motion changes

7 very fast

* Gyro-aided approach
v High sampling rate; Robust to lighting condition

v Sensor-calibration needed

CMOS sensor brings

rolling shutter distortion

Image from [Kneip ECCV 201 2] Pick any reference time

* What makes a good camera-gyro calibration method
. . Coplanarity constraint of global shutter camera
v" Online (better to be real-time) Coplanarity constraint of rolling shutter camera

v Simple (translation & scene structure free)

v Robust (works under arbitrary motion)

5. Experimental Results

4. EKF-based Calibration & Synchronization * Monte Carlo Simulation * Cellphone experiments (Google Nexus S phone)
v Random Motion & 3D features j - :

v' Artificial noisy measurements
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* Relate Gyro and Camera
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. frames frames Running sequence Panning sequence
Update every other frame. (features are only used once) Ectimation error over fime in one frial SMS error of 50 Monte Carlo simulation trials
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