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ȷɔɊɋɖɌɆɓɎɋ

ÂȨɈɋɊɋɓɎɋ
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ȨɈɋɊɋɓɎɋ

ȮɓɘɋɖɑɋɏɗɎɓɉ(Interlacing) - ɒɋɘɔɊ ɔɘɔɇɖɆɌɋɓɎɥ, 
ɕɋɖɋɊɆɝɎ ɎɑɎ ɛɖɆɓɋɓɎɥ ɈɎɊɋɔ, ɕɖɎ ɐɔɘɔɖɔɒ:

Â ȭɆɛɈɆɘ ɈɎɊɋɔ ɕɔ ɗɘɖɔɝɐɆɒ Ɉ ɖɆɍɓɡɋ ɒɔɒɋɓɘɡ ɈɖɋɒɋɓɎ: ɗɓɆɝɆɑɆ 
ɝɋɘɓɡɋ, ɕɔɘɔɒ ɓɋɝɋɘɓɡɋ (ɎɑɎ ɓɆɔɇɔɖɔɘ).

Â ȵɔɑɋ (field) ïɓɆɇɔɖ ɗɘɖɔɝɋɐ ɔɊɎɓɆɐɔɈɔɏ ɝɋɘɓɔɗɘɎ, 
ɗɔɔɘɈɋɘɗɘɈəɤɟɎɛ ɔɊɓɔɒə ɒɔɒɋɓɘə ɈɖɋɒɋɓɎ.

Â ȨɎɊɋɔ-ɕɔɘɔɐ ɗ əɊɈɔɋɓɓɔɏ ɝɆɗɘɔɘɔɏ.

Â ȵɖɎ ɕɔɗɘɖɔɋɓɎɎ ɐɆɊɖɆ, ɝɋɘɓɡɋ Ɏ ɓɋɝɋɘɓɡɋ ɕɔɑɥ ɗɒɋɞɎɈɆɤɘɗɥ. 
ȴɇɖɆɍəɋɘɗɥ ɔɊɎɓ ɐɆɊɖ (frame).
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ȨɈɋɊɋɓɎɋ

ȰɆɊɖ # 3ȵɔɑɋ # 5

ȵɔɑɋ # 6
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ȨɈɋɊɋɓɎɋ
ȵɖɎɒɋɖ
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ȨɈɋɊɋɓɎɋ

ȪɋɎɓɘɋɖɑɋɏɗɎɓɉ(Deinterlacing)ðɕɖɔɜɋɗɗ ɗɔɍɊɆɓɎɥ 
ɐɆɊɖɔɈ Ɏɍ ɕɔɑəɐɆɊɖɔɈ ɝɋɖɋɗɗɘɖɔɝɓɔɉɔ ɚɔɖɒɆɘɆ Ɋɑɥ 
ɊɆɑɢɓɋɏɞɋɉɔ ɈɡɈɔɊɆ ɓɆ ɣɐɖɆɓ ɗ ɕɖɔɉɖɋɗɗɎɈɓɔɏ 
ɖɆɍɈɦɖɘɐɔɏ.

ȵɖɎɒɋɓɥɋɘɗɥ:

Â Ȩ ɐɔɒɕɢɤɘɋɖɓɡɛ ɗɎɗɘɋɒɆɛ ɔɇɖɆɇɔɘɐɎ ɈɎɊɋɔ.

Â Ȩ LCD Ɏ ɕɑɆɍɒɋɓɓɡɛ ɊɎɗɕɑɋɥɛ.
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ȨɈɋɊɋɓɎɋ
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ȨɈɋɊɋɓɎɋ
ȵɔɗɘɆɓɔɈɐɆ ɍɆɊɆɝɎ

- ɖɋɍəɑɢɘɆɘ

- ɎɓɘɋɖɕɔɑɎɖɔɈɆɓɓɡɏ ɕɎɐɗɋɑɢ

- ɎɗɛɔɊɓɡɏ ɕɎɐɗɋɑɢ

- ɓɔɒɋɖ ɕɔɑɥ

- ɕɔɑɔɌɋɓɎɋ ɕɎɐɗɋɑɥ

ȭɆɊɆɝɆ ïɎɓɘɋɖɕɔɑɎɖɔɈɆɘɢ ɓɋɊɔɗɘɆɤɟɎɋ ɕɎɐɗɋɑɎ Ɏ, Ɉ 
ɘɔ Ɍɋ Ɉɖɋɒɥ ɔɇɋɗɕɋɝɎɘɢ ɛɔɖɔɞɋɋ ɐɆɝɋɗɘɈɔ 
ɎɍɔɇɖɆɌɋɓɎɥ
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ȷɔɊɋɖɌɆɓɎɋ

ÂȨɈɋɊɋɓɎɋ
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Â Motion Adaptive

Â Motion Compensation based
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ

ʄʝʪʦʜʳ

ʅʝ ʠʩʧʦʣʴʟʫʶʱʠʝ MC ʀʩʧʦʣʴʟʫʶʱʠʝMC

ʃʠʥʝʡʥʳʝ ʅʝʣʠʥʝʡʥʳʝ

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ

(Spatial)

ɺʨʝʤʝʥʥʳʝ

(Temporal)

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ

(Spatio-temporal)

ɸʜʘʧʪʠʨʫʶʱʠʝʩʷ  ʢ ʜʚʠʞʝʥʠʶ

(Motion Adaptive)

ɸʜʘʧʪʠʨʫʶʱʠʝʩʷ ʢ ʛʨʘʥʠʮʘʤ

(Edge-based)

VT-ʤʝʜʠʘʥʥʳʝ

ʉʤʝʰʘʥʥʳʝ
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ȷɔɊɋɖɌɆɓɎɋ
Â ȨɈɋɊɋɓɎɋ
Â ȰɑɆɗɗɎɚɎɐɆɜɎɥ ɒɋɘɔɊɔɈ
Â ȵɖɔɗɘɖɆɓɗɘɈɋɓɓɡɋ ɒɋɘɔɊɡ

Â Bob
Â EEDI2
Â ȷɖɆɈɓɋɓɎɋ

Â Motion Adaptive
Â Motion Compensation based
Â ȷɖɆɈɓɋɓɎɋ
Â ȸɋɐəɟɎɋ ɖɋɍəɑɢɘɆɘɡ Ɏ ɊɆɑɢɓɋɏɞɎɋ ɕɑɆɓɡ
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Spatial
Bob

ȹɗɖɋɊɓɋɓɎɋ ɗɘɖɔɐ (LA)
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Spatial
EEDI2

Input frame

ʇʦʩʪʨʦʝʥʠʝ 

ʤʘʩʢʠ ʛʨʘʥʠʮ

ʀʥʪʝʨʧʦʣʷʮʠʷ ʧʦ ʤʘʩʢʝ: ʝʩʣʠ ʧʠʢʩʝʣʴ 

ʧʦʤʝʯʝʥ ʢʘʢ ʛʨʘʥʠʯʥʳʡ, ʠʥʪʝʨʧʦʣʠʨʫʝʤ

ʧʦ ʛʨʘʥʠʮʝ. ʀʥʘʯʝ, Bob

ʇʦʩʪʨʦʝʥʠʝ ʤʘʩʢʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʛʨʘʥʠʮ

Output frame

ȷɛɋɒɆ ɖɆɇɔɘɡ
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Spatial
EEDI2
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Spatial
EEDI2

fcebdauDi -+-+-=)(   ʛʜʝ
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Spatial
EEDI2
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Spatial
EEDI2

Edge map Edge direction map
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Spatial
EEDI2

Â ȨɡɈɔɊɡ

Â ȳɋɕɑɔɛɔ ɎɓɘɋɖɕɔɑɎɖəɋɘ ɉɖɆɓɎɜɡ.

Â ȲɔɌɋɘ ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ ɐɆɐ ɖɋɗɆɏɍɋɖ, ɛɔɘɥ ɇɡɑ 
ɖɆɍɖɆɇɔɘɆɓ ɗɕɋɜɎɆɑɢɓɔ Ɋɑɥ ɊɋɎɓɘɋɖɑɋɏɗɎɓɉɆ.

Â ȲɋɊɑɋɓɓɡɏ

Â ȴɇɡɝɓɔ Ɏɗɕɔɑɢɍəɋɘɗɥ ɐɆɐ ɗɔɗɘɆɈɑɥɤɟɆɥ ɇɔɑɋɋ 
ɗɑɔɌɓɡɛ ɒɋɘɔɊɔɈ (Yadifmod, TDeint, MCBob, Ɏ ɘ.Ɋ.)
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Spatial
ȷɖɆɈɓɋɓɎɋ

ȧɡɑɔ
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Spatial
ȷɖɆɈɓɋɓɎɋ

Bob
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Spatial
ȷɖɆɈɓɋɓɎɋ

EEDI2
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Spatial
ȷɖɆɈɓɋɓɎɋ

NNEDI
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ȷɔɊɋɖɌɆɓɎɋ
Â ȨɈɋɊɋɓɎɋ

Â ȰɑɆɗɗɎɚɎɐɆɜɎɥ ɒɋɘɔɊɔɈ

Â ȵɖɔɗɘɖɆɓɗɘɈɋɓɓɡɋ ɒɋɘɔɊɡ

Â Motion Adaptive
Â ȷɛɋɒɆ

Â Yadif

Â Motion Compensation based

Â ȷɖɆɈɓɋɓɎɋ

Â ȸɋɐəɟɎɋ ɖɋɍəɑɢɘɆɘɡ Ɏ ɊɆɑɢɓɋɏɞɎɋ ɕɑɆɓɡ
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Motion Adaptive
ȷɛɋɒɆ

Region

Motion Detector

Spatial

Method

Temporal

Method

MotionNo Motion
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MA ɒɋɘɔɊɡ
Yadif
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MA ɒɋɘɔɊɡ
Yadif
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MA ɒɋɘɔɊɡ
Yadif
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MA ɒɋɘɔɊɡ
Yadif
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MA ɒɋɘɔɊɡ
Yadif

ȧɡɑɔ ȷɘɆɑɔ
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MA ɒɋɘɔɊɡ
Yadif

Â ȨɡɈɔɊɡ

Â ȴɝɋɓɢ ɇɡɗɘɖɡɏ. ȲɔɌɋɘ ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ Real-time.

Â ȵɑɔɛɔ ɗɘɖɔɎɘɗɥ ɒɆɗɐɆ ɊɋɘɋɐɘɆ ɊɈɎɌɋɓɎɋ.

Â ȳɋ ɎɓɘɋɖɕɔɑɎɖəɋɘ ɉɖɆɓɎɜɡ, ɇɑɎɍɐɎɋ ɐ 
ɉɔɖɎɍɔɓɘɆɑɢɓɡɒ.
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MA ɒɋɘɔɊɡ
ȪɖəɉɎɋ

ȪɖəɉɎɋ ɕɔɕəɑɥɖɓɡɋ ɚɎɑɢɘɖɡ

Á Yadifmod

Á ȶɆɇɔɘɆɋɘ ɘɆɐɌɋ ɐɆɐ Yadif, ɓɔ Ɋɑɥ ɕɖɔɗɘɖɆɓɗɘɈɋɓɓɔɏ 
ɎɓɘɋɖɕɔɑɥɜɎɎ Ɏɗɕɔɑɢɍəɋɘɗɥ EEDI2ɎɑɎ NNEDI.

Á ȷəɟɋɗɘɈɋɓɓɔ ɑəɝɞɎɏ ɖɋɍəɑɢɘɆɘ, ɓɔ ɘɆɐɌɋ Ɏ ɇɔɑɢɞɆɥ 
ɕɔɘɋɖɥ Ɉ ɗɐɔɖɔɗɘɎ.

Á TDeint

Á Ȫɑɥ ɕɖɔɗɘɖɆɓɗɘɈɋɓɓɔɏ ɎɓɘɋɖɕɔɑɥɜɎɎ ɒɔɌɋɘ 
ɎɗɕɔɑɢɍɔɈɆɘɢɗɥ ɐɆɐ EEDI2, NNEDI, ɘɆɐ ɔɊɎɓ Ɏɍ 
ɈɓəɘɖɋɓɓɎɛ.

Á Ȩ ɍɆɈɎɗɎɒɔɗɘɎ ɔɘ ɛɆɖɆɐɘɋɖɆ ɊɈɎɌɋɓɎɥ ɔɕɖɋɊɋɑɥɋɘɗɥ 
ɗɕɔɗɔɇ Ɉɖɋɒɋɓɓɔɏ ɎɓɘɋɖɕɔɑɥɜɎɎ.
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ȷɔɊɋɖɌɆɓɎɋ
Â ȨɈɋɊɋɓɎɋ
Â ȰɑɆɗɗɎɚɎɐɆɜɎɥ ɒɋɘɔɊɔɈ
Â ȵɖɔɗɘɖɆɓɗɘɈɋɓɓɡɋ ɒɋɘɔɊɡ
Â Motion Adaptive
Â Motion Compensation based

Â ȷɛɋɒɆ
Â MCBob
Â MSU Deinterlacer

Â ȷɖɆɈɓɋɓɎɋ
Â ȸɋɐəɟɎɋ ɖɋɍəɑɢɘɆɘɡ Ɏ ɊɆɑɢɓɋɏɞɎɋ ɕɑɆɓɡ
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ȷɑɔɌɓɡɋ ɒɋɘɔɊɡ 
MC-based Deinterlacing
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ȷɑɔɌɓɡɋ ɒɋɘɔɊɡ 
MC-based Deinterlacing
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MC ɒɋɘɔɊɡ
MCBob

EEDI2

ȮɓɘɋɖɕɔɑɥɜɎɥ ɕɖɔɗɘɖɆɓɗɘɈɋɓɓɡɒ ɒɋɘɔɊɔɒ (ɓɆɕɖɎɒɋɖ, 
EEDI2 ɎɑɎ NNEDI )
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MC ɒɋɘɔɊɡ
MCBob

MC

ȰɔɒɕɋɓɗɆɜɎɥ ɊɈɎɌɋɓɎɥ ɕɔ ɕɔɑɥɒ ɔɊɎɓɆɐɔɈɔɏ ɝɋɘɓɔɗɘɎ Ɉ 
ɔɇɔɎɛ ɓɆɕɖɆɈɑɋɓɎɥɛ
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MC ɒɋɘɔɊɡ
MCBob

Ȩ Ɏɘɔɉɋ ɕɔɑəɝɆɋɒ mc-ɎɓɘɋɖɕɔɑɥɜɎɤ
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MC ɒɋɘɔɊɡ
MCBob

ȨɖɋɒɋɓɓɆɥ ɎɓɘɋɖɕɔɑɥɜɎɥ (Weave)

Weave
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MC ɒɋɘɔɊɡ
MCBob

ȵɔɗɘɖɔɋɓɎɋ ɒɆɗɐɎ ɔɞɎɇɔɐ Ɋɑɥ MC- Ɏ ɕɖɔɗɘɖɆɓɗɘɈɋɓɓɔɏ 
ɎɓɘɋɖɕɔɑɥɜɎɎ- CorrMask

CorrMaskɗɘɖɔɎɘɗɥ ɓɆ ɔɗɓɔɈɋ

Å ȲɆɗɐɎ ɔɞɎɇɐɎ ɐɔɒɕɋɓɗɆɜɎɎ (MC frame ɎSpatial-
interpolated frame)

Å ȷɆɒɔɉɔ ɗɐɔɒɕɋɓɗɎɖɔɈɆɓɓɔɉɔ ɐɆɊɖɆ

Å ȲɆɗɐɎ ɈɋɖɘɎɐɆɑɢɓɡɛ ɉɖɆɓɎɜ

Å ȦɓɆɑɎɍɆ ɈɋɐɘɔɖɔɈ ɊɈɌɋɓɎɥ



CS MSU Graphics & Media 
Lab (Video Group)

Only for 
Maxus J

40

MC ɒɋɘɔɊɡ
MCBob

ȲɆɗɐɆ ɔɞɎɇɔɐ Ɋɑɥ MC- Ɏ ɕɖɔɗɘɖɆɓɗɘɈɋɓɓɔɏ ɎɓɘɋɖɕɔɑɥɜɎɎ

ȴɞɎɇɐɆ ɐɔɒɕɋɓɗɆɜɎɎȲɆɗɐɆ ɈɋɖɘɎɐɆɑɢɓɡɛ

ɉɖɆɓɎɜ

CorrMask


