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For those who don’t know GPAC 

 Multimedia Packager: MP4Box 

• World-wide reference for MP4 file  

manipulations and MPEG-DASH generation 

• Many other formats and usages:  

encryption, real-time streaming,  

graphics encoding, …  

 Multimedia Player and Browser 

• Many protocols: including the latest  

HTTP adaptive streaming technologies 

• Any audio/video codec: including MPEG-

HEVC/SHVC 

• 2D/3D graphics rendering 

• Interactive support with JavaScript 

 Open Source    Research-oriented 
• 15 years old, C code, LGPL 

• Hosted on GitHub 

 

 

• Presence in major multimedia    
events and conferences 

• 100+ academic references 
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MP4Box.js 

 JavaScript library to process MP4 files 

• BSD-3 licensed 

• Modular 

• https://github.com/gpac/mp4box.js 

 

 Environments 

• Browsers (Firefox, Chrome, IE/Edge, Safari) 

• Node.js 

 

 Applications 

• MP4 Analyzer 

• MP4 Player 

• MP4 Data extractor 

• MP4 Remuxer: On-the-fly fragmentation 
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Online MP4 Analysis 

 View general file info 
• Duration, number and types of tracks, number of samples 

 Inspect box hierarchy and property values 

 Inspect sample information 

 Inspect item information 
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General File Information 
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Simple Box Tree View 
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Graphical Box Views 
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 Integration with D3.js 
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Basic Sample Information 
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Sample Interleaving Layout 
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Timestamp Inspection 
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MP4Box.js Service Worker 

 W3C Service Workers 

• JavaScript-based Browser Threads 

─ For network-related tasks 

• Site/Domain bound 

─ Thread is active if at least one tab for a registered domain is 
active 

• Can intercept and modify page/server communications 

─ All fetch events go through the SW 

─ E.g. caching for offline usage 

 

 MP4Box-SW 

• Run MP4Box as a service worker 

─ For on-the-fly MP4 file manipulations 

• No MP4Box code in the web page 
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Client 

MP4Box Service Worker Architecture 
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Web Application 
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MP4Box SW Sequence 
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GET a.mp4 

GET a.mp4 

Data with MIME:  

video/mp4 

Inspect MP4 

Find HTML item 

Data from Item 

with MIME:  

text/html 

Web Application 
MP4Box SW Server 

<html> 

<video 

src=“toto.mp4/> 

</html> 

GET toto.mp4 

Data with 

MIME:  

video/mp4 

Pass original  

MP4 
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MP4Box SW Basic Example 
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Without Service Worker: simple video 



http://gpac.io http://gpac.io 

MP4Box SW Basic Example 
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With Service Worker: video embedded HTML / CSS 
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MP4Box SW Advanced Example 
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Without Service Worker: simple video 
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MP4Box SW Advanced Example 
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With Service Worker: video and synchronized graphics and text 
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Chess Demo : View of Packaged Items  
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Relative links are preserved in the MP4 



http://gpac.io http://gpac.io 

MP4Box.js Data Extraction 

 Retrieve sample data for processing in JS 

• For media types not natively supported by the 

browsers 

─ In particular when stored in MP4 files (e.g. WebVTT in 

MP4, TTML in MP4) 

─ Or for processing in JS (metadata, exotic media data) 

 

 Retrieve only samples of interest 

• Ex: Display RAP snapshot of an video 
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Processing of MP4/HEVC in Browsers 

 Convert HEVC RAP samples as BPG images 

 Use BPG JS decoder for display 
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MP4Box.js – Media Source Extension 

 MSE requires MP4 fragmentation 

• Many non-fragmented MP4 out-there 

 

 MP4Box.js can do on-the-fly, progressive fragmentation 

• Use AJAX to download non-fragmented MP4 using HTTP byte 
ranges 

• Push downloaded data to MP4Box.js 

• Get fragmented data from MP4box.js 

• Push fragments to MSE 

 

 Fragmentation and sample extraction at the same time 

• Ex: Processing of non-progressive MP4 with WebVTT track 

 

 Support for large files (tested with 7GB) 

• Configurable memory management 

 

29/01/2016 21 



http://gpac.io http://gpac.io 

MP4Box.js Sample Player 
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Node JS tools 

 Early developments 

• Lots of things still to be done 

 

 Examples 

• File Information (like MP4Box –info) 

• Get MIME Type with “codecs” and “profiles” parameter 

─ Ex: for integration in NodeJS-based HTTP servers 

• Fragmentation 
node fragment.js <inputfilename> <trackid> <nbSamplesPerSeg> <outputfilename> 
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MP4Box.js Roadmap 

 General project 
improvement 

• Testing: more qunits 

• Benchmark for Bit/Byte 
manipulation libraries 

 

 Improve fragmentation 

• Better performance on 
Firefox/Edge 

 

 Improve HEVC support 

• Benchmark JS decoders 

• Support for tiled video 

 

 Improve Service Worker 

• Support for recent W3C 
Streams API in Chrome 
Canary 

 

 Requested features so far 

• More input formats: 
MKV, raw H264 

 

 Improve player 

• Package player as single 
JS for easier integration 

 

 Improve NodeJS support 
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Links 

 Player:  

• http://download.tsi.telecom-

paristech.fr/gpac/mp4box.js/ 

 File analyzer:  

• http://download.tsi.telecom-

paristech.fr/gpac/mp4box.js/filereader.html 

 HEVC image viewer:  

• http://download.tsi.telecom-

paristech.fr/gpac/mp4box.js/hevcimageviewer/ 

 Service Worker:  

• https://gpac.github.io/mp4box-sw/  
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Thank you 

Questions! 

GPAC 

#industry #mp4box #osmo4 #broadcast 
#mpeg #mp4 #dash #hevc 

 

cyril@gpac.io 

romain@gpac.io 
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