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Rain removal using Kalman Filter in video

% Park, Wan-Joo, and Kwae-Hi Lee. "Rain removal using Kalman filter in video."Smart Manufacturing Application, 2008. ICSMA 2008. International Conference on. |IEEE, 2008.
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= Vision system & Outdoor environment
= Properties of rain
= Kalman filter

= Intensity estimation using Kalman Filter

= Experimental result

= Further work
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Vision system & Outdoor environment

- Vision system
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Matching : SURF

Face detection
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Vision system & Outdoor environment
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Vision system & Outdoor environment

- Qutdoor

Stabilization

Stereo Localization
Matching : SURF

Face detection
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Vision system & Outdoor environment

- Qutdoor

<Heavy noise>

<Real world environment>

5L, Roremgre Syeima Releratasy



2019-04-10

Properties of rain

- Temporal property of rain
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Properties of rain

- Temporal property of rain

. n+@ Frame

<Video>
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Properties of rain

- Temporal property of rain
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Kalman Filter

% Kalman, Rudolph Emil. "A new approach to linear filtering and prediction problems." Journal of Fluids Engineering 82.1 (1960): 35-45.
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Kalman Filter
- Kalman Filter loop
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Compute Kalman gain :
Ky = P Hi (Hy P Hg =R )™

Project ahead: Update estimate with
Xp41 = QrXi Measurement z;:
Piy1 = PPrdpr + Qx X = X + Ky (2, — HiXy)

Compute error convariance
for updated estimate:
P = (1 — K H )Py,
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Kalman Filter

- Kalman Filter diagram

Update Kalman gain mmme COMpute error convariance

Update estimate value
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Intensity estimation using Kalman Filter

- Discrete time Kalman Filter equations
= Intensity model
Xis1 = Py Xy + W

®, =1

Measurement model

Z, =H X +Vv,
H =1
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Intensity estimation using Kalman Filter

- Discrete time Kalman Filter equations

Project ahead:
Xiey1 = ¢k$k
Pry1 = GrPrdi + Qk

Compute Kalman gain :
Ky = P Hi (Hy P Hg =R )™

Compute error convariance
for updated estimate:
P = (1 — K H )Py,

Update estimate with
Measurement z;:
X = X + Ky (2 — HiXy)
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Experimental Result

- Result 2

(Ti) Bﬁéinal scene '(b)A E’ropmed method
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Experimental Result

- Result 1
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Further work

= Apply the scenes taken by a moving camera.

 With Motion estimation & Video stabilization.

= For various environments, We expect that Extended
Kalman Filter is more robust and will develop suitable

algorithm.




2019-04-10

ISt YSTe et e poratory




