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1. Executive Summary & Key Findings
As web architectures scale, image payloads represent 60% to 80% of total network bytes. With Google's Core Web Vitals

strictly measuring Largest Contentful Paint (LCP), choosing the optimal image codec and compression tier is directly

correlated with organic search rank and user conversion rates.

To replace anecdotal assertions with empirical measurement, our engineering lab conducted an automated 100-image

benchmark evaluating 900 conversion passes across four distinct visual corpora (Photographic Landscapes, Studio Portraits,

UI/Code Screenshots, and E-Commerce Packshots).

Primary Benchmark Takeaways:
1. The Size Break-Even Point: JPEG Q75 is where file size matches source WebP (-3.4% delta, 0.9912 SSIM).
2. Size Inflation at Q90: Converting WebP back to JPEG at standard Q90 increases file payload by +68.9% (Median: +58.8%).
3. UI & Code Screenshot Artifacts: JPEG incurs a +71.9% size penalty and severe 8x8 DCT mosquito ringing noise.
4. E-Commerce Grid Savings: WebP Q85 reduces 30-product collection payloads from 17.3 MB to 10.6 MB (-38.5%).
5. The Pareto Sweet Spot: WebP Quality 80-85 yields optimal efficiency (SSIM > 0.994) with 35-45% bandwidth savings.

2. Testing Methodology & Mathematical Diagnostics
Benchmarks were executed in an isolated Go 1.24 multi-threaded test harness utilizing official C-bindings to Google libwebp

v1.4.0 and MozJPEG / standard libjpeg quantization pipelines. Metrics collected include byte deltas, Peak Signal-to-Noise

Ratio (PSNR in dB), and Structural Similarity Index (SSIM) computed across 8x8 Gaussian luminance blocks with standard

ITU-R BT.601 luma weighting (C1 = 6.5025, C2 = 58.5225).

Author: Harran Ali (harran@freewebptojpg.com) | FreeWebPtoJPG.com | Page 1

mailto:harran@freewebptojpg.com
https://freewebptojpg.com
https://github.com/freewebptojpg/image-optimization-benchmarks


FreeWebPtoJPG Research Lab | Technical Whitepaper & Benchmark Report (2026) https://freewebptojpg.com

3. Master Quality Sweep: WebP to JPEG (Q70 to Q95)
Evaluation across 100 4K reference images (600 forward conversion passes):

JPEG Tier Source WebP Output JPG Size Delta SSIM Score PSNR (dB) Perceptual Rating

Quality 95 251.2 KB 471.9 KB +132.8% 0.9997 56.4 dB Indistinguishable from master

Quality 90 251.2 KB 342.8 KB +68.9% 0.9995 53.9 dB Studio Standard (Recommended)

Quality 85 251.2 KB 308.2 KB +52.2% 0.9981 47.3 dB High Quality Web Delivery

Quality 80 251.2 KB 281.3 KB +37.9% 0.9946 42.7 dB Balanced General Standard

Quality 75 251.2 KB 190.7 KB -3.4% 0.9912 41.0 dB Size Break-Even Threshold

Quality 70 251.2 KB 172.6 KB -14.7% 0.9903 40.5 dB Slight edge softening

4. Category-Specific Compression Telemetry
A. Photographic Landscapes & Architecture (24 Images | +44.5% Size Delta in JPG Q90)
WebP's predictive intra-coding efficiently models recurring natural high-frequency textures (forest foliage, granite masonry).
Converting to JPEG Q90 produces +44.5% byte bloat while preserving 0.9994 SSIM.

B. Studio Portraits & Human Subjects (25 Images | +73.8% Size Delta in JPG Q90)
Subtle skin tone tonal gradients require extensive bit allocation in JPEG to prevent false contouring (color banding). JPEG Quality
88-90 is required to prevent step transitions across cheeks and lighting falloff.

C. UI & Technical Documentation Screenshots (23 Images | +71.9% Size Delta in JPG Q90)
The discrete cosine transform divides images into 8x8 blocks. Abrupt step functions (1px borders, IDE syntax text) produce infinite
harmonic overshoots, creating visible mosquito noise ringing halos around letters.

D. E-Commerce Product Packshots (25 Images | +85.4% Size Delta in JPG Q90)
On pure #FFFFFF studio backgrounds, WebP encodes continuous white macroblocks with near-zero bytes using spatial vectors. On
30-item catalog collection pages, WebP saves 6.7 MB per pageview.
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5. Pareto Frontier Analysis & Optimal Production Recipes
A frequent mistake in build pipelines is configuring image encoders to Quality 95 or 100. Our measurements confirm the Law

of Diminishing Returns: moving from Quality 85 to Quality 95 incurs an +85% file size penalty for less than +0.005 gain in

SSIM (imperceptible to human vision under standard DPI).

Verified Production Configuration Standards:

Next.js / Node.js (Sharp Image Pipeline):

  await sharp(input).webp({ quality: 82, alphaQuality: 85, effort: 4, smartSubsample: true }).toFile(out);

Cloudflare Images / Edge Worker Header:

  <img src="/cdn-cgi/image/format=webp,quality=82,width=1200/hero.jpg" alt="Hero Banner">

WordPress / CDN Dynamic Media Plugin:

  Set WebP lossy compression quality strictly to 82 for optimal LCP score (<2.0s mobile threshold).

6. Open-Source Reproducibility & Automated Dataset Fetcher
In adherence to scientific transparency principles, the test harness source code and analysis notebooks are publicly accessible

under the MIT license. To keep the Git repository lightweight without committing hundreds of megabytes of raw image binaries,

the test runner automatically downloads and caches the verified 100-image CC0 reference dataset upon first execution.

$ git clone https://github.com/freewebptojpg/image-optimization-benchmarks.git

$ cd image-optimization-benchmarks && go run ./cmd/run_all.go

Automatically fetches 100 CC0 reference images, executes 900 conversion passes, and exports telemetry to results.json.

7. Online Conversion & Optimization Utilities

â€¢ Free WebP to JPG Converter â€¢ Free JPG to WebP Converter â€¢ Free WebP Compressor

â€¢ Free WebP to PNG Converter â€¢ Free PNG to WebP Converter â€¢ Image Metadata Remover
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