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Question
What is the Super Resolution(SR)?

What is your idea of the SR?



Super Resolution (SR)

If it works, we do not need digital
{HDTV broadcastin
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What is the difference between convectional
image enhance methods and SR?

There are several SR proposals. What are the
difference?

2 dimensional FFT results
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Difference between Enhancer and SR
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Conventional Enhancer
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The limitation of video

SR for video MUST work in real time

Super resolution image reconstruction (SRR)
was the eligible and practical algorithm
HDTV sets with SRR is available in the market

Does it really improve resolution?



Video Frames

Gather the highest resolution pixels from each
frame



Video Frames
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Video Frames













Limitations of Super resolution image reconstruction (SRR)

SRR reduces only aliasing

Is this what we want for SR?



Scheffe’s paired comparison

B is excellent compared with A 2
B is good compared with A 1
B and A are Fair 0
B is bad compared with A -1

B is poor compared with A -2



A is evaluated from -2 to2.
Reference

A is excellent compared with B 2
A is good compared with B 1
A and B are Fair 0
A is bad compared with B -1

A is poor compared with B -2



Yardstick analysis
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< ** Significant difference (99%)
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Proposed method
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HPF: High Pass Filter

CUB: Cube
LMT: Limiter Image
ADD: Adder Output

Fig.5 The proposed method
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Fig. 6 Waveform of (a), (b),(c),(d)
in Fig.5



@) f(z)= ﬁ: a. cos(im,) + i b, sin(iw,)
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The Nyquist Frequency
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Two dimensional FFT result

Fig. 14 The Image Processed

Fig.10 The Enlargedand
imi with The Proposed Method
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4K outp"ut- . Frequency extension output

4K HD->4K=Super resolution with non-linear
_signal processing



Real time HDTV-4K converter with SR
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Conclusion

Limitations of SRR for video was discussed
The new signal processing method was
proposed

It can create higher frequency elements
than the Nyquist frequency

It is a simple algorithm and does not need
frame memories and iterations

It works in real time



Thank You !
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