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1. Preliminary
From data representation to function representation

ÍďƠďŴĶƮĶƠŖǘĶ ď ıŖƦīƠĶƮĶ ƦŖŌŵďŭ ďƦ ď īžŵƮŖŵƳžƳƦ
ŋƳŵīƮŖžŵȺ

ãƦĶ ŵĶƳƠďŭ ŵĶƮǉžƠŪƦ Ʈž ďƝƝƠžǎŖŴďƮĶ ƮœĶ ŴďƝƝŖŵŌ
ŋƠžŴ īžžƠıŖŵďƮĶƦ Ʈž ƦŖŌŵďŭ ŖŵƮĶŵƦŖƮŖĶƦȺ

ÖœŖŋƮ ƮœĶ ƝďƠďıŖŌŴ žŋ ıďƮď ƠĶƝƠĶƦĶŵƮďƮŖžŵ ŋƠžŴ
ŋĶďƮƳƠĶɍĪďƦĶı Ʈž ŋƳŵīƮŖžŵɍĪďƦĶı ƠĶƝƠĶƦĶŵƮďƮŖžŵȺ

\ŖŌȺ Ƕȼ GǎďŴƝŭĶƦ žŋ g¥ÐƦ ŋžƠ ǈďƠŖžƳƦ ŴžıďŭŖƮŖĶƦȺ
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1. Preliminary
From AE-based neural codec to overfitted codec

\ŖŌȺ Ƿȼ ®ƝĶƠďƮŖžŵďŭ ıŖďŌƠďŴ žŋ ıŖǧĶƠĶŵƮ īžŴƝƠĶƦƦŖžŵ ŴžıĶŭƦȺ

GɍĪďƦĶı īžıĶīƦ ŭĶǈĶƠďŌĶ ďıǈďŵīĶı ďƠīœŖƮĶīƮƳƠĶƦ ďŵı ŭďƠŌĶɍƦīďŭĶ ıďƮďƦĶƮƦ Ʈž ďīœŖĶǈĶ
ƦƮƠžŵŌ ƠďƮĶɍıŖƦƮžƠƮŖžŵ ɔÐAɕ ƝĶƠŋžƠŴďŵīĶȺ

l ŵ ĶŵīžıĶƠɍıĶīžıĶƠ ƝďŖƠ ŴďƝƦ ƮœĶ ƦžƳƠīĶ Ʈž ď ƟƳďŵƮŖǘĶı ŭďƮĶŵƮȻ ǉœŖīœ ŖƦ ĶŵƮƠžƝǏɍīžıĶı Ʈž ŋžƠŴ ƮœĶ
ĪŖƮƦƮƠĶďŴ ďŵı ıĶīžıĶı Ʈž ƠĶīžŵƦƮƠƳīƮ ƮœĶ ƦŖŌŵďŭȺ

l AĶǈĶŭžƝŖŵŌ ŭžǉɍīžŴƝŭĶǎŖƮǏȻ ƠžĪƳƦƮ īžıĶīƦ ǉŖƮœ ƦƮƠžŵŌ ÐA ƝĶƠŋžƠŴďŵīĶ ƠĶŴďŖŵƦ ďŵ žƝĶŵ īœďŭŭĶŵŌĶȺ
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1. Preliminary
From AE-based neural codec to overfitted codec

\ŖŌȺ Ƿȼ ®ƝĶƠďƮŖžŵďŭ ıŖďŌƠďŴ žŋ ıŖǧĶƠĶŵƮ īžŴƝƠĶƦƦŖžŵ ŴžıĶŭƦȺ

®ǈĶƠǪƮƮĶı īžıĶīƦ ŖŵƦƮĶďı ƝďƠďŴĶƮĶƠŖǘĶ Ķďīœ ıďƮď ƦďŴƝŭĶ ƳƦŖŵŌ ŭŖŌœƮǉĶŖŌœƮ ŵĶƳƠďŭ
ŋƳŵīƮŖžŵƦȻ ďŖŴŖŵŌ ŋžƠ ď ŌžžıȻ īœĶďƝȻ ďŵı ŋďƦƮ īžŴƝƠĶƦƦŖžŵ ƦīœĶŴĶȺ

l Gďīœ ƦžƳƠīĶ ƦďŴƝŭĶ ŖƦ ƠĶƝƠĶƦĶŵƮĶı ĪǏ ď ŵĶƳƠďŭ ŋƳŵīƮŖžŵ ďŵı ďŵ ďŭƮĶƠŵďƮŖǈĶ ŭďƮĶŵƮ ǈĶīƮžƠȺ
l AĶīžıŖŵŌ īžŴƝŭĶǎŖƮǏ ŖƦ ĶǎƮƠĶŴĶŭǏ ŭžǉȻ ďƦ ŵž ıďƮďɍŌĶŵĶƠďŭŖǘďƮŖžŵ ŖƦ ƠĶƟƳŖƠĶıȺ
l ®ƳƮƝĶƠŋžƠŴŖŵŌ ƦžŴĶ ĶǎŖƦƮŖŵŌ īžıĶīƦȻ ƦƳīœ ďƦ :Í]Ȼ dGø;Ȼ ďŵı :¤ÖȺ

gŴƝĶƠŖďŭ ;žŭŭĶŌĶ {žŵıžŵ ¤žÐg;ȼ ¤žıƳŭďƠ ÐĶŌŖžŵɍĪďƦĶı gŴƝŭŖīŖƮ ;žıĶī ŋžƠ gŴďŌĶ ;žŴƝƠĶƦƦŖžŵ ǶǵȺǸǵȺǷǵǷǺ



1. Preliminary
From overfitted codec to MoRIC

\ŖŌȺ Ƿȼ ®ƝĶƠďƮŖžŵďŭ ıŖďŌƠďŴ žŋ ıŖǧĶƠĶŵƮ īžŴƝƠĶƦƦŖžŵ ŴžıĶŭƦȺ

¤žƮŖǈďƮŖžŵƦȼ
l ;ďŵ ďŵ ŖŴďŌĶ ĪĶ ĶǨīŖĶŵƮŭǏ īžŴƝƠĶƦƦĶı ƮœƠžƳŌœ ƠĶŌŖžŵɍǉŖƦĶ ƦƝĶīŖďŭŖǘďƮŖžŵ ƠďƮœĶƠ Ʈœďŵ ŌŭžĪďŭ
žǈĶƠǪƮƮŖŵŌɁ →ŭžīďŭ ďıďƝƮďĪŖŭŖƮǏȺ

l ;ďŵ ǫĶǎŖĪŭĶ ŴžıƳŭďƠ g¥ÐƦ ĪĶƮƮĶƠ īďƝƮƳƠĶ ıŖǈĶƠƦĶ ƠĶŌŖžŵďŭ ƦƮďƮŖƦƮŖīƦ ďŵı īžŴƝŭĶǎŖƮǏɁ →
ǪŵĶɍŌƠďŖŵĶıŴžıĶŭŖŵŌȺ

ÞžǉďƠıƦ ď ǫĶǎŖĪŭĶȻ ƠĶŌŖžŵɍǉŖƦĶı īžıĶī ǉŖƮœ ǪŵĶɍŌƠďŖŵĶı ÐA īžŵƮƠžŭ→¤žÐg;Ⱥ

gŴƝĶƠŖďŭ ;žŭŭĶŌĶ {žŵıžŵ ¤žÐg;ȼ ¤žıƳŭďƠ ÐĶŌŖžŵɍĪďƦĶı gŴƝŭŖīŖƮ ;žıĶī ŋžƠ gŴďŌĶ ;žŴƝƠĶƦƦŖžŵ ǶǵȺǸǵȺǷǵǷǺ



2. C* Chain Coding
A New Adaptive lossy compression strategy for contour

\ŖŌȺ Ǹȼ gŭŭƳƦƮƠďƮŖžŵ žŋ ;Ʌ īžıŖŵŌ
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2. C* Chain Coding
An adaptive chain coding method (called C∗ coding) for efficient contour
compression in region-based overfitted codecs.

;∗ īžıŖŵŌ
;Ʌ īžıŖŵŌ ďƝƝƠžǎŖŴďƮĶƦ žĪŦĶīƮ īžŵƮžƳƠƦ ƳƦŖŵŌ ƝžŭǏŌžŵďŭ īœďŖŵƦȺ ÖƮďƠƮŖŵŌ ŋƠžŴ ďŵ ŖŵŖƮŖďŭ ƝžŖŵƮȻ
Ķďīœ īžŵƮžƳƠ ƦĶŌŴĶŵƮ ŖƦ ĶŵīžıĶı ĪǏ ď ǪǎĶı ƦƮĶƝ ŭĶŵŌƮœ ďŵı ď ƟƳďŵƮŖǘĶı žǧƦĶƮ ďŵŌŭĶ ƠĶŭďƮŖǈĶ Ʈž
ƮœĶ ƝƠĶǈŖžƳƦ ıŖƠĶīƮŖžŵȺ

gƮ ĶŵƦƳƠĶƦ ɔďɕ ƦĶŴďŵƮŖī īžǈĶƠďŌĶžŋ ƮďƠŌĶƮžĪŦĶīƮƦ ďŌďŖŵƦƮ ďƠƮŖŋďīƮƦȻ ɔĪɕ ƠžĪƳƦƮŵĶƦƦ ƮžœŖŌœɍīƳƠǈďƮƳƠĶ
ǈŖď ďıďƝƮŖǈĶ ıŖŭďƮŖžŵȻ ďŵı ɔīɕ ď ĪďŭďŵīĶıÐA ƮƠďıĶɍžǧȺ Ʀ ŖŭŭƳƦƮƠďƮĶı Ŗŵ \ŖŌȺ ǸȻ ;∗ īžıŖŵŌ īžŴƝƠŖƦĶƦ
ŋžƳƠ ŪĶǏ ŴžıƳŭĶƦȼ ďŵŌŭĶ ŴďƮīœŖŵŌȻ ŌŭžĪďŭ ƠĶƦĶƮƮŖŵŌȻ žǧƦĶƮ ďıďƝƮďƮŖžŵȻ ďŵı īžŵƮžƳƠ ıŖŭďƮŖžŵȺ
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3. MoRIC: AModular Region-based Implicit Codec for Image Compression

\ŖŌȺǹȼ gŭŭƳƦƮƠďƮŖžŵ žŋ ¤žÐg;Ⱥ

{žŵŌɍƮĶƠŴ ǈŖƦŖžŵȼ ¤ďŪĶ žǈĶƠǪƮƮĶı īžŴƝƠĶƦƦŖžŵ ɢŴžƠĶ Ʈœďŵɣ ƦŖŵŌŭĶɍŖŴďŌĶ īžŴƝƠĶƦƦŖžŵȺ

l \ƠžŴ ŭžīďŭ Ʈž ŌŭžĪďŭȼ ɢAŖǈŖıĶ ďŵı īžŵƟƳĶƠɣ→ ;žıŖŵŌ ďŵ ŖŴďŌĶ ŭŖŪĶ ɢƝŭďǏŖŵŌ {G]®ɣȺ
l g¥Ð œďƦ œďŭŭƳīŖŵďƮŖžŵƦɇŖŴďŌŖŵďƮŖžŵƦȺ

gŴƝĶƠŖďŭ ;žŭŭĶŌĶ {žŵıžŵ ¤žÐg;ȼ ¤žıƳŭďƠ ÐĶŌŖžŵɍĪďƦĶı gŴƝŭŖīŖƮ ;žıĶī ŋžƠ gŴďŌĶ ;žŴƝƠĶƦƦŖžŵ ǶǵȺǸǵȺǷǵǷǺ



3. MoRIC Scheme

\ŖŌȺ Ǻȼ gŴďŌĶ ıĶīžıŖŵŌ ƝƠžīĶƦƦ Ŗŵ ¤žÐg;Ⱥ

ÐďƮĶ ďŵı ıŖƦƮžƠƮŖžŵ ĶǎƝƠĶƦƦŖžŵƦȼ

Ð = EÖ∼ƝƦ

[ ¥∑
Ŗ=0

[
− log2 Ɲψ̂

(
ǘ̂Ŗ
)
− log2 Ɲ(ù̂Ŗ) − log2 Ɲ(� Ŗ)

]
+ Ðψ̂

]
;A = E�a∼ƝƦ

[
ı(�a;

¥∪
Ŗ=1

ŌùŖ(ǘ̂Ŗ; ǎŖ)

]

ÐA īžƦƮ žƝƮŖŴŖǘďƮŖžŵȼ L = A + �Ð(�̂x)Ⱥ

gŴƝĶƠŖďŭ ;žŭŭĶŌĶ {žŵıžŵ ¤žÐg;ȼ ¤žıƳŭďƠ ÐĶŌŖžŵɍĪďƦĶı gŴƝŭŖīŖƮ ;žıĶī ŋžƠ gŴďŌĶ ;žŴƝƠĶƦƦŖžŵ ǶǵȺǸǵȺǷǵǷǺ



3. MoRIC scheme

\ŖŌȺ ǻȼ gŭŭƳƦƮƠďƮŖžŵ žŋ ƮœĶ ÍƠžŌƠĶƦƦŖǈĶ ;žŵīďƮĶŵďƮĶı ¤žıƳŭďƮŖžŵ ŴĶīœďŵŖƦŴ Ŗŵ ¤žÐg;Ⱥ
l Gďīœ {žīďŭ ÖǏŵƮœĶƦŖƦ ¥ĶƮǉžƠŪ ɔ{Ö¥ɕ ŖƦ ŴžıƳŭďƮĶı ĪǏ ŴƳŭƮŖɍƦīďŭĶ ŭďƮĶŵƮ ŋĶďƮƳƠĶƦ ŌĶŵĶƠďƮĶı ƮœƠžƳŌœ ƮœĶ
]ŭžĪďŭ ¤žıƳŭďƮŖžŵ ¥ĶƮǉžƠŪ ɔ]¤¥ɕȺ

l ÍƠžŌƠĶƦƦŖǈĶ ;žŵīďƮĶŵďƮĶı ¤žıƳŭďƮŖžŵ ŴĶīœďŵŖƦŴ ĶŵďĪŭĶ ƦœďƠĶıɍǉĶŖŌœƮ ŴžıƳŭďƮŖžŵM(·) Ʈž ŖŵŦĶīƮ ŌŭžĪďŭ
īžŵƮĶǎƮ ǉœŖŭĶ ƝƠĶƦĶƠǈŖŵŌ ŭžīďŭ ıĶƮďŖŭ ǪıĶŭŖƮǏȺ

gŴƝĶƠŖďŭ ;žŭŭĶŌĶ {žŵıžŵ ¤žÐg;ȼ ¤žıƳŭďƠ ÐĶŌŖžŵɍĪďƦĶı gŴƝŭŖīŖƮ ;žıĶī ŋžƠ gŴďŌĶ ;žŴƝƠĶƦƦŖžŵ ǶǵȺǸǵȺǷǵǷǺ



4.1 Single object compression

\ŖŌȺǼȼ ÐA ƝĶƠŋžƠŴďŵīĶ žŋ ¤žÐg; ŋžƠ ƦŖŵŌŭĶɍžĪŦĶīƮ īžŴƝƠĶƦƦŖžŵȺ

GǎƝĶƠŖŴĶŵƮďŭ ®ĪƦĶƠǈďƮŖžŵƦ
l ¤žÐg; ďīœŖĶǈĶƦ ƦƮďƮĶɍžŋɍƮœĶɍďƠƮ ÐA ƝĶƠŋžƠŴďŵīĶ ŋžƠ ƦŖŵŌŭĶɍžĪŦĶīƮ īžŴƝƠĶƦƦŖžŵ žŵ ĪžƮœ A øgÖ ďŵı yžıďŪȺ
l gƮ ďīœŖĶǈĶƦ ƦƳƝĶƠŖžƠ ıĶīžıŖŵŌ ĶǨīŖĶŵīǏ ǉŖƮœ ŋĶǉĶƠ Ʈœďŵ ǽǵǵ¤ ;ƦɇƝŖǎĶŭȻ žƳƮƝĶƠŋžƠŴŖŵŌ ďŭŭ GɍĪďƦĶı īžıĶīƦ
ǉœŖŭĶ ŴďŖŵƮďŖŵŖŵŌ œŖŌœɍǪıĶŭŖƮǏ ƠĶīžŵƦƮƠƳīƮŖžŵƦ ƮœƠžƳŌœ ŖƮƦ ƦœďƠĶıɍŭďǏĶƠ ıĶƦŖŌŵȺ

gŴƝĶƠŖďŭ ;žŭŭĶŌĶ {žŵıžŵ ¤žÐg;ȼ ¤žıƳŭďƠ ÐĶŌŖžŵɍĪďƦĶı gŴƝŭŖīŖƮ ;žıĶī ŋžƠ gŴďŌĶ ;žŴƝƠĶƦƦŖžŵ ǶǵȺǸǵȺǷǵǷǺ



4.2 Standard image compression

\ŖŌȺǽȼ ÐA ƝĶƠŋžƠŴďŵīĶ žŋ ¤žÐg; ŋžƠ ƦƮďŵıďƠı ŖŴďŌĶ īžŴƝƠĶƦƦŖžŵȺ

GǎƝĶƠŖŴĶŵƮďŭ ®ĪƦĶƠǈďƮŖžŵƦ
l ¤žÐg; ďīœŖĶǈĶƦ ƦƮďƮĶɍžŋɍƮœĶɍďƠƮ ÐA ƝĶƠŋžƠŴďŵīĶ ďŴžŵŌ žǈĶƠǪƮƮĶı īžıĶīƦ ŋžƠ ŋƳŭŭɍŖŴďŌĶ īžŴƝƠĶƦƦŖžŵȻ
ƦƳƠƝďƦƦŖŵŌ ;Ǹ ďŵı ;®®{ɍ;dg; ɔǈǹɕȺ

l gƮ ŋƳƠƮœĶƠ žƳƮƝĶƠŋžƠŴƦ øÞ¤ɍǶǾȺǶ žŵ yžıďŪ ďŵı ;{g;ǷǵǷǵ ıďƮďƦĶƮƦ ǉŖƮœ :AɍƠďƮĶ ŌďŖŵƦ žŋ ɎǷȺǼǾʵ ďŵı ɎǶǵȺǺǽʵȻ
ƠĶƦƝĶīƮŖǈĶŭǏȻ ǉœŖŭĶ ďīœŖĶǈŖŵŌ žǈĶƠ Ƕǵǵʟ ŭžǉĶƠ ıĶīžıŖŵŌ īžŴƝŭĶǎŖƮǏ Ʈœďŵ ¤{g;ʝʝȺ

gŴƝĶƠŖďŭ ;žŭŭĶŌĶ {žŵıžŵ ¤žÐg;ȼ ¤žıƳŭďƠ ÐĶŌŖžŵɍĪďƦĶı gŴƝŭŖīŖƮ ;žıĶī ŋžƠ gŴďŌĶ ;žŴƝƠĶƦƦŖžŵ ǶǵȺǸǵȺǷǵǷǺ



4.2 Standard image compression

\ŖŌȺǾȼ :AɍƠďƮĶ ǈƦȺ ıĶīžıŖŵŌ īžŴƝŭĶǎŖƮǏȺ

GǎƝĶƠŖŴĶŵƮďŭ ®ĪƦĶƠǈďƮŖžŵƦ
l ¤žÐg; ıĶŭŖǈĶƠƦ ƦƳƝĶƠŖžƠ ÐAɎīžŴƝŭĶǎŖƮǏ ƮƠďıĶɍžǧȻ ďīœŖĶǈŖŵŌ īžŴƝĶƮŖƮŖǈĶ :AɍƠďƮĶ ǉŖƮœ ŋĶǉĶƠ Ʈœďŵ Ƿǵǵǵ
¤ ;ƦɇƝŖǎĶŭȻ ƮœĶ ŭžǉĶƦƮ ďŴžŵŌ ďŭŭ žǈĶƠǪƮƮĶı īžıĶīƦȺ

l gƮ ŖƦ ƮœĶ ǪƠƦƮ ŖŴƝŭŖīŖƮ ŵĶƳƠďŭ īžıĶī Ʈž ƦƳƠƝďƦƦ øÞ¤ɍǶǾȺǶ žŵ yžıďŪ Ŗŵ ÐA ƝĶƠŋžƠŴďŵīĶ ǉœŖŭĶ ŴďŖŵƮďŖŵŖŵŌ
ĶǎƮƠĶŴĶŭǏ ŭžǉ ıĶīžıŖŵŌ īžŴƝŭĶǎŖƮǏȺ

gŴƝĶƠŖďŭ ;žŭŭĶŌĶ {žŵıžŵ ¤žÐg;ȼ ¤žıƳŭďƠ ÐĶŌŖžŵɍĪďƦĶı gŴƝŭŖīŖƮ ;žıĶī ŋžƠ gŴďŌĶ ;žŴƝƠĶƦƦŖžŵ ǶǵȺǸǵȺǷǵǷǺ




