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Lossy/Lossless

« Split guantized coefficients info fixed blocks. Quantization

* More uniform stats (less unique coefficient) —
better entropy coding.

» Blocks encode independently — multi-
threading (faster processing).

e Optimal trade-off: 48-64 px blocks.

0.4 - 1 ‘ Quality factor effects:
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S S = lm: S G image.

J too many unique coefficients.

JPEG2000: infroduced in 2000 as the successor to
JPEG, uses wavelet-based compression to achieve
better image quality at lower file size and supports
both lossy and lossless encoding. It also adds
features like progressive transmission and region-of-

. - r'sgn(m) == @=DA) x| > 6A C g ; :
JPEG: Standardized in 1992 to make digital photos Q(z, A, ) = ¢ A ’ - _ 2 Block size e.ffecis.. L
smaller for storage, enabling practical sharing over T = _ D%f:;iﬁﬂiﬁ':‘ E -Compresspn ratfio Qecrecses as block size increases up to around
imited bandwidth and small storage. JPEG has been 0, S (DWT) o 80 px, then rises again. |
the most widely used image compression standard ~ BEAg= SIS oo ;’_’ .°Sfmoll k?]ocks runhfos;rjer but use more memory due to side
in the world, with several billion JPEG images S r—————— N\ / : information overhead.
oroduced every day as of 2015. B JPEG B Partition: £ e *Very large blocks have lower entfropy coding efficiency due to

('I‘é_

Partitioning

0.2 A

Wl

iInterest coding, though its adoption has been T 2., 3 1o | 2.... |3 . 50 100 150 200 250 300 350 ) Lsfwe; quality factors compress betfer butinfroduce visible

imited by higher computational demands. F | e e o | L] L Runtime (seconds), lower is better arfracts.

o y 9 Pt 4..5..6 > | 4. ]5. |6 Multi-Threaded Effect of block size on compression vs. runtime *Overall, results show a trade-off between compression efficiency

...................... = Entropy Coding and reconstruction quality.
JPEG2000 Pipeline 7...8....9 o | (B B Do 2. We vary the quality factor and measure its impact on pipeline
L J \ TJ T—JLH v runtime, compression ratio, and PSNR.
. o . . L
oy SRT - Key Metric: PSNR (Peak Signal-fo-Noise Ratio): Measures . .

the ’rrqdfnpnol JPE.GQO.OO p|pel|ne mcludg color conversion, L 64 b4 22 Binary File recyons’rruc’rion qu(oli’ry reloqrive to the originadl %moge Higher PSNR Future Directions
quantization, partitioning, bit-plane coding(BPC), MQ-coder, and g | ndicate better f Jalit 3 loss dict T:
oacketization/rate control. el , values indicate better image fidelity and less distortion.

e|nvestigate why certain images required less fime to compress
and achieved a higher compression rafio.

*Vary the mix of DEFLATE and adaptive arithmetic coding to
measure impacts on entropy-coding efficiency and compression

Why quality factor matters:

Quantization step: The quality factor determines the quantization
step size. Higher quality uses smaller step values, preserving more
detail but producing larger files and higher compression ratios.

Multi-threaded Entropy coding:
« Encode each block separately in parallel.
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the original file size. A smaller value indicates stronger
compression and a smaller output file.

Why block size matters:
« Entropy efficiency: Changing block size changes the number

Color Conversion: Convert RGB to YCbCr to separate brightness
(Y) from color (Cb, Cr). This lets us keep Y sharp while compressing
Cb/Cr, improving compression with little visible loss.
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quantization for better compression. amount of side information in the final compressed file. Effect of quality on compression rafio

RESEARCH POSTER PRESENTATION DESIGN ©2022

www.PosterPresentations.com



https://www.posterpresentations.com/how-to-change-the-research-poster-template-colors.html
https://www.posterpresentations.com/how-to-change-the-research-poster-template-colors.html
https://jpeg.org/
https://faculty.gvsu.edu/aboufade/web/wavelets/student_work/EF/how-works.htm
https://faculty.gvsu.edu/aboufade/web/wavelets/student_work/EF/how-works.htm
https://faculty.gvsu.edu/aboufade/web/wavelets/student_work/EF/how-works.htm
https://eros.usgs.gov/media-gallery/earth-as-art
https://eros.usgs.gov/media-gallery/earth-as-art
https://eros.usgs.gov/media-gallery/earth-as-art
https://eros.usgs.gov/media-gallery/earth-as-art
https://eros.usgs.gov/media-gallery/earth-as-art
https://eros.usgs.gov/media-gallery/earth-as-art
https://eros.usgs.gov/media-gallery/earth-as-art
https://en.wikipedia.org/w/index.php?title=JPEG_2000&oldid=1319759837
https://en.wikipedia.org/w/index.php?title=JPEG&oldid=1321251867

	Slide 1

