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Introduction 
This document provides an introduction to the GStreamer framework for the Linux operating system as it pertains to the 
SH7724 platform. There are also many examples for reference. 
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SH7724 
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1. About GStreamer 
GStreamer (http://gstreamer.freedesktop.org/) is a framework for combining multiple components in order to encode or 
decode a media stream. It provides a quick and easy way to add audio & video support to your product for all kinds of 
media formats without you ever having to dig up and digest a bunch of media specifications. It’s also free. 

Totem (default media player for Ubuntu) for example utilizes the GStreamer framework. Compared to Windows Media 
Player, GStreamer applications can play many more media formats because it has more codecs at its disposal. 

One thing to note is that while GStreamer can play all type of media formats, it’s not really the GStreamer software 
doing the decoding. It’s mostly made up of other open source (and closed source) codecs. GStreamer is essentially a 
‘wrapper’ around all those different codecs and video/sound manipulators making it easy to integrate into a product and 
switch elements in and out as you needed. 

The general idea is that elements (grouped together in libraries called ‘plug-ins’) are pipelined together to create the 
designed encode or decode stream. Knowing which elements /plug-ins are available and which need to be ‘piped’ 
together and how is the trick about learning GStreamer.  
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To take advantage of the Video Processing Unit (VPU) in the SH7724, a GStreamer plugin was created by Renesas to 
be a drop in replacement for the standard software based H.264 codecs and other elements (like camera capture, 
resizing and others) 

Filters are used to change the default format of data as they flow from element to element. You can think of them as like 
a type cast in programming language. In Linux, the term “Sink” is also used to define the final stage of an output. A 
screen sink for example would be a video frame buffer. An audio sink could be ALSA (a common Linux audio player) 

Each plug-in can define as many options as they want. Some plug-ins (like the one Renesas made) even take a 
configuration file location as an argument because the number of options are greater than you really want to specify as 
individual parameters. 

GStreamer comes with a default set of command-line utilities that can help in application development. The application 
‘gst-inspect’ can be used to inspect all properties, signals, dynamic parameters and the object hierarchy of an element. 
This can be very useful to see which GObject properties or which signals (and using what arguments) an element 
supports. Run "gst-inspect fakesrc” to get an idea of what it does. The app “gst-launch” is a simple script-like command 
line application that can be used to test pipelines. For example, the command “gst-launch audiotestsrc ! audioconvert ! 
audio/x-raw-int,channels=2 ! alsasink” will run a pipeline which generates a sine-wave audio stream and plays it to your 
ALSA audio output. This is very useful in prototyping and creating demos quickly. Note that the command line of gst-
launch uses exclamation points ( ‘!’ ) to separate the plug-ins, kind of like the pipe symbol ( | ) on a shell command line. 

The components of GStreamer are grouped together in separate packages for download. The ‘GStreamer’ and ‘Base’ 
packages are essentially your starting point for the overall framework. 

For the codec support, there are 3 main plugin packages; Good, Bad and Ugly. The Good contains elements that are 
well supported, have good licenses and good documentation. The Bad contains less supported code that needs testing or 
fixing. The Ugly have elements that are well supported and good code, but there may be some license issues you’ll have 
to look into before using in your product. 

There are other download packages available on the GStreamer website. Some codes (like FFmpeg) or other specialty 
utilities have a module package completely for themselves. 

There is a master list on the gstreamer web site that show what media support is located in which package so you know 
what to download. By putting the software in these categories, it at least gives you a general idea of what type of 
software you’re getting. For the ‘Ugly’ for example, you may not have been aware of the licensing issues for some of 
the media formats, so this gives you a good heads up in that sense. 

The license associated with GStreamer is a GNU LGPL. With the GNU LGPL license, even though the code that you 
get is free and open source, you can still use it as part of a project that will not be free/open source. Compared to GPL 
where any software that uses GPL code will automatically be required to also be open source. The importance of this 
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LGPL license is that you get to use free open source code, but it doesn’t hinder you from making a closed source 
product. It should be noted that while the software for encoding and decoding various types of media are freely 
available, it does not mean the technology behind the codecs are royalty free. For example, MP3 files are very widely 
used, but the technology is still patented and licensed (until 2012 anyway). Before releasing a product, you should 
check with the patent holders for licensing costs. 

Below is a representation of the interaction between GStreamer elements, the Linux kernel and the SH7724 hardware. 
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2. Getting Gstreamer for SH7724 
While the complete source for the GStreamer is available on their website, setting up the make files for cross compiling 
it takes some know how. So, here are two methods of getting GStreamer for your SH7724 

2.1 Prebuilt Binaries in Debian Repository 
Renesas maintains a complete set of binaries for the SH4 for the Debian distribution. You can download a Debian root 
file system for the SH7724 from the Renesas OSS website (oss.renesas.com) and then configure and run ‘apt-get’ on the 
SH7724 board itself to get the GStreamer binaries. 

Alternatively, you could download the install package (.deb file) directly from the SH4 Debian repository online 
(essentially, the sample place that ‘apt-get’ gets them from). If you browse here (http://ftp.debian-ports.org/debian/pool-
sh4/main/g/ ), you can look up and download the GStreamer packages (.deb files) you want and copy them to the board 
and install them using ‘dpkg -i /tmp/gst-xxxx.deb’ after you’ve booted back into Linux. It’s also nice to have the .deb 
files so you can archive them in case you ever want to recreate your final file system.

2.2 Download and building from source inside a ‘Buildroot’ 
This method is if you don’t desire to use the full Debian root file system and would like to make a smaller, more 
embedded type file system for your product. 

First, ‘Buildroot’ (http://buildroot.uclibc.org/) is a build environment that specializes in cross compiling for embedded 
processors. Since many Linux projects out there have makefiles that were only intended to be build natively (not cross 
compiled) and are x86 centric, Buildroot attempts to ease that process by creating an environment that allows those 
makefiles to build for an embedded target. GStreamer is just one of the many packages that have been added to 
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Buildroot environment. Buildroot also takes care of downloading the package source and applying any patches needed 
to enable cross compiling. You simply choose what you want to build, and it goes out and downloads it and then builds 
it. In the end, it creates a complete file system that you can copy and use on your product. 

Additionally, Renesas has provided a branch of the standard Buildroot package that is specific to the SH7724 platform. 
This can be found here: https://github.com/pedwo/buildroot/tree/renesas-2010.08 . This branch includes a default config 
as well as patches to the vanilla u-boot and Linux Kernel that are specific to the SH7724. Patches for application 
packages such as DirectFB are also included in order to take advantage of the SH7724 hardware. Also, specific custom 
Renesas applications have been added to make downloading and building simple.  

Follow the simple instructions on the Wiki page (https://github.com/pedwo/buildroot/wiki) to get started. By default 
there is a lot of stuff selected in the MS7724_av_defconfig file so you might want to go through the current selected list 
(by using ‘make menuconfig’ after you’ve done ‘make MS7724_av_defconfig’) and remove some things that you aren’t 
interested in quite yet, otherwise it will take a while to download and build everything. Some examples of things that 
are in there by default that you might want to remove are u-boot, the Linux kernel, Qt and DirectFB. While these are all 
good things, it’s easy enough to go back and add them back in later, and for now it will save you a good amount of time. 

3. About the Renesas GStreamer Elements 
The following explains about the elements that contained in the Renesas GStreamer plugin 

3.1 gst-sh-mobile-enc 
This element is used to encode a given YCbCr source into a H.264 stream using the SH7724 VPU. 

3.2 gst-sh-mobile-camera-enc 
This element is used to both capture from a V4L2 input (ie, the cameras) and H.264 encode it using the SH7724 VPU. 
The reason why these two functions were combined into a single element is due to performance as we can use the 
standard v4l2src elements with gst-sh-mobile-enc, but the capture buffers are allocated by v4l2. This means our encoder 
element has to copy the captured frames to a new UIOMux allocated buffer before encoding them. Combining the two 
elements into a single new element eliminates this needless processing. 

This element requires a control file to be specified. The main thing you really need to be concerned about in the file is 
the image size you wish to capture. You have to make sure this matches up with the video/x-h264 element filter that 
usually follow this element in the pipeline. Sample control files can be found in /usr/share/libshcodecs in the SH7724’s 
file system. 

When the element option “preview=1” is specified, the element will also dump the current captured image to the Linux 
Frame Buffer (display images being captured) as it also encodes it. 

3.3 gst-sh-mobile-dec 
This element decodes a given H.264 Elementary Stream (ES) into YCbCr data. 

3.4 gst-sh-mobile-mixer 
This element can blend 2 or more images together. It uses the libshbeu API to use the SH7724’s BEU to do the blending. 
The xpos/ypos is the location and the alpha is the level of transparency. This element pretty much does what the 
standard videomixer element does, but we support a wider range of inputs and outputs. 

3.5 gst-sh-mobile-resize 
This element can be used as a direct replacement for the standard videoscale element and ffmpegcolorspace (some 
formats aren’t supported, but the most common ones are). 

3.6 gst-sh-mobile-sink 
The gst-sh-mobile-sink element outputs images directly to the Linux Frame Buffer (eg, LCD screen). This element 
knows that the frame buffer is double buffered hence uses this feature. Also, the framebuffer memory needs to be 
registered with UIOMux so that it can dump images straight into the framebuffer. 

 

https://github.com/pedwo/buildroot/tree/renesas-2010.08
https://github.com/pedwo/buildroot/wiki
http://gstreamer.freedesktop.org/data/doc/gstreamer/0.10.1/gst-plugins-good-plugins/html/gst-plugins-good-plugins-videomixer.html
http://gstreamer.freedesktop.org/data/doc/gstreamer/head/gst-plugins-base-plugins/html/gst-plugins-base-plugins-videoscale.html
http://gstreamer.freedesktop.org/data/doc/gstreamer/head/gst-plugins-base-plugins/html/gst-plugins-base-plugins-ffmpegcolorspace.html
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4. Example gst-launch Scripts 
Please remember that the commands are single command lines. But, in Linux, you can extend a single command line to 
multiple lines by adding a backslash ‘\’ to the end of each line, just like in ‘C’ language coding. We will be using ‘\’ in 
the long scripts to make them look nice and to allow you to copy/paste the text directly into a terminal or text editor for 
further editing. 

Note that an exclamation sign ‘!’ is used in the gst-launch command to separate the elements. Don’t get confused and 
put in a pipe ‘|’ symbol, otherwise you will get all kinds of odd errors. 

The text in bold are portions that you might need to edit yourself since they will be specific to the specific media you 
are trying to play/record. 

If you want to log the messages, replace gst-launch with gst-launch 2>debug.log --gst-debug-no-color --gst-debug=gst-
sh-*:5 

When encoding, use the -e with gst-launch. This forces End Of Stream down the pipeline when Ctrl+C is pressed to 
terminate the pipeline. This is often needed to add the headers to particular file formats (e.g. mp4) 

4.1 Record 
4.1.1 Camera to Encoding to a File (H.264 ES) 
gst-launch gst-sh-mobile-camera-enc cntl_file=/tmp/480p-stream.ctl preview=1 ! \ 
  video/x-h264, width=640, height=480, framerate=30/1 ! filesink 
location=/tmp/mycoolvideo.264 

or 

gst-launch -e \ 
 v4l2src device=/dev/video0 ! "video/x-raw-yuv, format=(fourcc)NV12, width=320, 
height=240, framerate=15/1" \ 
 ! queue ! gst-sh-mobile-enc cntl_file=ctl/h264-video0-qvga-stream.ctl \ 
 ! filesink location=tmp.264 

 

This capture from a camera and save an encoded stream to a file. 

The MS7724 board has 2 camera connectors and 1 NTSC input jack. Note that the 2nd camera and the NTCS share a 
CEU (Capture Engine Unit) so dip switches need to be set to select one or the other. In the control file, you specify the 
device you want to capture from ( input_yuv_file   = video0;  ). If you have 2 cameras attached, you can choose which 
camera to capture from (/dev/video0 or /dev/video1). If you boot your SH7724 Ecovec board without any camera 
plugged in, and the switches are set to use the NTSC jack, then the NTSC input jack will be video0 and you can capture 
from that instead of a camera.  

4.1.2 Camera to Resize to Encode to File (H.264 ES) 
gst-launch -e \ 
 v4l2src device=/dev/video0 ! "video/x-raw-yuv, format=(fourcc)NV12, width=640, 
height=480, framerate=30/1" \ 
 ! gst-sh-mobile-resize \ 
 ! "video/x-raw-yuv, width=320, height=240, framerate=15/1" \ 
 ! gst-sh-mobile-enc cntl_file=ctl/h264-video0-qvga-stream.ctl \ 
 ! filesink location=tmp.264 

 

4.1.3 Record PCM Audio to File (AVI) 
gst-launch -e \ 
 alsasrc ! audio/x-raw-int, width=24,rate=44100,channels=2 \ 
 ! queue ! audioconvert ! avimux ! filesink location=file.avi 

 

4.1.4 Record PCM Audio to Encode to File (MP4 AAC) 
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gst-launch -e \ 
 alsasrc ! audio/x-raw-int, rate=16000, channels=2 \ 
 ! queue ! audioconvert ! faac outputformat=1 profile=LC bitrate=192000 \ 
 ! queue ! mux. \ 
   mp4mux name=mux ! filesink location=./test.m4a 

 

4.1.5 Camera to File (YCbCr) (no encoding) 
gst-launch -e \ 
 v4l2src device=/dev/video0 ! "video/x-raw-yuv, format=(fourcc)NV12, width=320, 
height=240, framerate=15/1" \ 
 ! filesink location=tmp.yuv 

 

4.1.6 Camera (VGA) to Encode to File (H.264 ES) (with LCD preview) 
Note that the ceu capture size specified in the cntl_file is used for capture, then scaled to the size specified here. 

gst-launch \ 
   gst-sh-mobile-camera-enc cntl_file=ctl/h264-video0-vga-stream.ctl preview=1 \ 
 ! video/x-h264, width=640, height=480, framerate=10/1 \ 
 ! filesink location=encoded_video.h264 

 

4.1.7 [File(H.264 ES) to Decoder] and Camera to Mixer to Display 
gst-launch \ 
 filesrc location=/tmp/advert-h264-vga-25fps-2mbps.264 \ 
 ! "video/x-h264, width=640, height=480, framerate=30/1" \ 
 ! gst-sh-mobile-dec \ 
 ! mix. v4l2src device=/dev/video0 \ 
 ! "video/x-raw-yuv, format=(fourcc)NV12, width=320, height=240, framerate=15/1" \ 
 ! mix. \ 
   gst-sh-mobile-mixer name=mix sink_1::alpha=0.8 sink_1::xpos=100 sink_1::ypos=0 \ 
 ! gst-sh-mobile-sink 

This takes 2 video streams (1 from our video decoder, 1 from a cameras using v4l2src) and blends them using the gst-
sh-mobile-mixer element. This uses libshbeu to use the BEU to do the blending. The xpos/ypos is the location and the 
alpha is the level of transparency. 

 

4.1.8 [File(H.264 ES) to Decoder] and Camera0 and Camera1 to Mixer to Display 
gst-launch \ 
 filesrc location=/tmp/advert-h264-vga-25fps-2mbps.264 \ 
 ! "video/x-h264, width=640, height=480, framerate=30/1" \ 
 ! gst-sh-mobile-dec \ 
 ! mix. v4l2src device=/dev/video0 \ 
 ! "video/x-raw-yuv, format=(fourcc)NV12, width=320, height=240, framerate=15/1" \ 
 ! mix. v4l2src device=/dev/video2 \ 
 ! "video/x-raw-yuv, format=(fourcc)NV12, width=320, height=240, framerate=15/1" \ 
 ! mix. \ 
   gst-sh-mobile-mixer name=mix sink_1::alpha=0.8 sink_1::xpos=160 sink_1::ypos=120 
sink_2::alpha=0.8 \ 
 ! gst-sh-mobile-sink 

 

This takes 3 video streams (1 from our video decoder, 2 from separate cameras using v4l2src) and blends them using 
the gst-sh-mobile-mixer element. This uses libshbeu to use the BEU to do the blending. The xpos/ypos is the location 
and the alpha is the level of transparency. 
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4.2 Playback 
4.2.1 Play a H.264 Elementary Stream (ES) File 
gst-launch filesrc  location=/tmp/my_movie_720p.h264 ! \ 
  video/x-h264,width=1280,height=720,framerate=24/1 ! gst-sh-mobile-dec ! gst-sh-
mobile-sink 

 

or 

gst-launch \ 
 filesrc location=qvga.264 ! "video/x-h264, width=320, height=240, framerate=15/1" \ 
 ! gst-sh-mobile-dec \ 
 ! gst-sh-mobile-sink 

 

Change “location=/tmp/my_movie_720p.h264” to where you H.264 ES file is located. 

An Elementary Stream (ES) is essentially a raw H.264 data stream. Because there is no stream information in a raw 
H.264 ES stream, we need to use the “video/x-h264” filter to explain that it is H.264 data and what its dimensions and 
frame rate are before passing it to the gst-sh-mobile-dec element. 

4.2.2 Play MP4 file 
gst-launch filesrc  location=/root/media/serenity.mp4 ! qtdemux ! gst-sh-mobile-dec ! 
gst-sh-mobile-sink 

 

The qtdemux element extracts video from MP4 files so that it may become an input for decode elements. It also 
supports other ‘QuickTime’ file formats. 

4.2.3 Hardware vs. Software H.264 Decoding Comparison 
This will shows you the difference that the internal VPU makes when you use it to decode H.264 frames as opposed to 
using the CPU and using a software codec. This example uses a H.264 ES file. 

There is the CPU version: 

gst-launch filesrc  location=/tmp/my_movie_720p.h264 ! video/x-h264, width=1280, 
height=720, framerate=24/1 ! \ 
  ffdec_h264 ! ffmpegcolorspace ! videoscale ! video/x-raw-rgb, height=440, width=800 ! 
fbdevsink 

And here is the VPU version 

gst-launch filesrc  location=/tmp/my_movie_720p.h264 ! \ 
  video/x-h264,width=1280,height=720,framerate=24/1 ! gst-sh-mobile-dec ! gst-sh-
mobile-sink 

 

The output of ffdec_h264 is YCbCr, so we need to use ffmpegcolorspace in order to convert it to RGB before we can 
display it. 

4.2.4 Play an MP3 Audio File  
gst-launch \ 
 filesrc location=./my_song.mp3 \ 
 ! mad ! audioconvert ! audioresample ! autoaudiosink 

 

This is simply a software decoding of the MP3 file. 

The ‘mad’ plug-in is an implementation of the MPEG Audio Decoder (MAD) library of software. 

 

4.2.5 Playback raw audio in avi container 
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gst-launch \ 
 filesrc location=file.avi ! avidemux name=demux demux.audio_00 \ 
 ! queue ! decodebin ! audioconvert ! audioresample ! autoaudiosink 

 

4.2.6 Play MP4 AAC File 
gst-launch \ 
 filesrc location=./test.m4a \ 
 ! queue ! faad ! audioconvert ! audioresample ! autoaudiosink 

 

gst-launch \ 
 filesrc location=/sample_media/audio/RANewMovie1024_track2.aac \ 
 ! queue ! faad ! audioconvert ! audioresample ! autoaudiosink 

 

4.2.7 Movie (audio & video) playback 
gst-launch \ 
 filesrc location=/sample_media/movie/advert-h264-vga-25fps-2mbps_aac.avi \ 
 ! avidemux name=demux \ 
  demux.video_00 ! queue ! gst-sh-mobile-dec ! gst-sh-mobile-sink \ 
  demux.audio_00 ! queue ! decodebin ! audioconvert ! audioresample ! autoaudiosink 
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4.3 Transcoding 
 

4.3.1 File (YCbCr) to Encoder to File (H.264 ES) 
gst-launch \ 
 filesrc location=qvga.yuv ! "video/x-raw-yuv, format=(fourcc)NV12, width=320, 
height=240, framerate=15/1" \ 
 ! gst-sh-mobile-enc stream-type=h264 bitrate=250000 \ 
 ! filesink location=tmp.264 

 

4.3.2 File (H.264 ES) to Decoder to File (YCbCr) 
gst-launch \ 
 filesrc location=qvga.264 ! "video/x-h264, width=320, height=240, framerate=15/1" \ 
 ! gst-sh-mobile-dec \ 
 ! filesink location=tmp.yuv 

 

4.3.3 File(H.264 ES) to Decoder to Encoder File (H.264 ES) 
gst-launch \ 
 filesrc location=qvga.264 ! "video/x-h264, width=320, height=240, framerate=15/1" \ 
 ! gst-sh-mobile-dec \ 
 ! gst-sh-mobile-enc stream-type=h264 bitrate=2000000 ratecontrol-skip-enable=0 \ 
 ! filesink location=tmp.264 

 

 

4.3.4 File (H.264 ES) to Decoder to Encoder to File (H.264 ES) 
gst-launch \ 
 filesrc location=qvga.264 ! "video/x-h264, width=320, height=240, framerate=30/1" \ 
 ! gst-sh-mobile-dec \ 
 ! "video/x-raw-yuv, width=320, height=240, framerate=30/1" \ 
 ! gst-sh-mobile-enc stream-type=h264 bitrate=1000000 ratecontrol-skip-enable=0 \ 
 ! filesink location=tmp.264 

 

4.3.5 File (H.264 ES) to Decoder to Resize to Encoder to File (H.264 ES) 
gst-launch \ 
 filesrc location=/tmp/advert-h264-vga-25fps-2mbps.264 \ 
 ! "video/x-h264, width=640, height=480, framerate=30/1" \ 
 ! gst-sh-mobile-dec \ 
 ! gst-sh-mobile-resize \ 
 ! "video/x-raw-yuv, width=320, height=240, framerate=30/1" \ 
 ! queue ! gst-sh-mobile-enc stream-type=h264 bitrate=1000000 ratecontrol-skip-enable=0 \ 
 ! filesink location=tmp.264 
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4.4 Testing 
4.4.1 Testsrc (YCbCr) to Encoder to File (H.264 ES) 
gst-launch -e \ 
 videotestsrc \ 
 ! "video/x-raw-yuv, format=(fourcc)NV12, width=320, height=240, framerate=15/1" \ 
 ! gst-sh-mobile-enc stream-type=h264 bitrate=250000 ratecontrol-skip-enable=0 \ 
 ! filesink location=tmp.264 

 

gst-launch \ 
 videotestsrc \ 
 ! "video/x-raw-yuv, width=320, height=240" \ 
 ! gst-sh-mobile-enc stream-type=h264 bitrate=250000 \ 
 ! filesink location=tmp.264 

 

4.4.2 Testsrc (RGB) to Resize to Encoder to File (H.264 ES) 
gst-launch -e \ 
 videotestsrc \ 
 ! "video/x-raw-rgb, bpp=16, width=160, height=120" \ 
 ! gst-sh-mobile-resize \ 
 ! "video/x-raw-yuv, width=320, height=240, framerate=15/1" \ 
 ! gst-sh-mobile-enc stream-type=h264 bitrate=250000 ratecontrol-skip-enable=0 \ 
 ! filesink location=tmp.264 

 

4.4.3 Testsrc (RGB) to Resize to File (YCbCr) 
gst-launch \ 
 videotestsrc \ 
 ! "video/x-raw-rgb, bpp=16, width=160, height=120" \ 
 ! gst-sh-mobile-resize \ 
 ! "video/x-raw-yuv, width=320, height=240" \ 
 ! filesink location=tmp.yuv 

 

4.4.4 Test ALSA audio output (single tone) 
gst-launch audiotestsrc is-live=1 ! alsasink 

 

4.4.5 Test ALSA audio input (WAV file) 
gst-launch -e \ 
 alsasrc ! audio/x-raw-int, rate=44100, channels=2 \ 
 ! wavenc ! filesink location=test.wav 

 

4.4.6 Test ALSA audio output (WAV file) 
gst-launch filesrc location=./test.wav ! wavparse ! alsasink 

 

4.4.7 Testsrc to Mixer to File (YCbCr) 
# Testsrc =/ 
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gst-launch \ 
 videotestsrc pattern=1 ! "video/x-raw-yuv, format=(fourcc)NV12, 
framerate=(fraction)10/1, width=320, height=240" ! queue ! mix. \ 
 videotestsrc           ! "video/x-raw-yuv, format=(fourcc)NV12, 
framerate=(fraction)5/1,  width=100, height=100" ! queue ! mix. \ 
 gst-sh-mobile-mixer name=mix sink_1::alpha=0.5 \ 
  ! "video/x-raw-yuv, format=(fourcc)NV12" \ 
  ! filesink location=tmp.yuv 

 

4.4.8 Testsrc to Mixer to File (YCbCr) 
# Testsrc =/ 

gst-launch \ 
 videotestsrc pattern=1 ! "video/x-raw-rgb, bpp=32, framerate=(fraction)10/1, width=320, 
height=240" ! queue ! mix. \ 
 videotestsrc           ! "video/x-raw-yuv, format=(fourcc)NV12, 
framerate=(fraction)5/1,  width=100, height=100" ! queue ! mix. \ 
 gst-sh-mobile-mixer name=mix sink_1::alpha=0.5 sink_1::xpos=100 sink_1::ypos=50\ 
  ! "video/x-raw-yuv, format=(fourcc)NV12" \ 
  ! filesink location=tmp.yuv 
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General Precautions in the Handling of MPU/MCU Products 
The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes on the 
products covered by this manual, refer to the relevant sections of the manual. If the descriptions under General 
Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each other, the 
description in the body of the manual takes precedence. 

1. Handling of Unused Pins 
Handle unused pins in accord with the directions given under Handling of Unused Pins in the manual. 
⎯ The input pins of CMOS products are generally in the high-impedance state. In operation with an 

unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an 
associated shoot-through current flows internally, and malfunctions occur due to the false 
recognition of the pin state as an input signal become possible. Unused pins should be handled as 
described under Handling of Unused Pins in the manual. 

2. Processing at Power-on 
The state of the product is undefined at the moment when power is supplied. 
⎯ The states of internal circuits in the LSI are indeterminate and the states of register settings and 

pins are undefined at the moment when power is supplied. 
In a finished product where the reset signal is applied to the external reset pin, the states of pins 
are not guaranteed from the moment when power is supplied until the reset process is completed. 
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function 
are not guaranteed from the moment when power is supplied until the power reaches the level at 
which resetting has been specified. 

3. Prohibition of Access to Reserved Addresses 
Access to reserved addresses is prohibited. 
⎯ The reserved addresses are provided for the possible future expansion of functions. Do not access 

these addresses; the correct operation of LSI is not guaranteed if they are accessed. 
4. Clock Signals 

After applying a reset, only release the reset line after the operating clock signal has become stable. 
When switching the clock signal during program execution, wait until the target clock signal has 
stabilized. 
⎯ When the clock signal is generated with an external resonator (or from an external oscillator) 

during a reset, ensure that the reset line is only released after full stabilization of the clock signal. 
Moreover, when switching to a clock signal produced with an external resonator (or by an external 
oscillator) while program execution is in progress, wait until the target clock signal is stable. 

5. Differences between Products 
Before changing from one product to another, i.e. to one with a different type number, confirm that the 
change will not lead to problems. 
⎯ The characteristics of MPU/MCU in the same group but having different type numbers may differ 

because of the differences in internal memory capacity and layout pattern. When changing to 
products of different type numbers, implement a system-evaluation test for each of the products. 



 

 

Notice
1. All information included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas 

Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to 

be disclosed by Renesas Electronics such as that disclosed through our website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or 

technical information described in this document.  No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or 

others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples.  You are fully responsible for 

the incorporation of these circuits, software, and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the 

use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and 

regulations.  You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to 

the development of weapons of mass destruction.  Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is 

prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free.  Renesas Electronics 

assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades:  "Standard", "High Quality", and "Specific".  The recommended applications for each Renesas Electronics product 

depends on the product's quality grade, as indicated below.  You must check the quality grade of each Renesas Electronics product before using it in a particular application.  You may not use any Renesas 

Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 

which it is not intended without the prior written consent of Renesas Electronics.  Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the 

use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.  

The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

 "Standard":  Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;  

  personal electronic equipment; and industrial robots.

 "High Quality":  Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically  

 designed for life support.

 "Specific":   Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical  

 implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage 

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the 

use of Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and 

malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to guard them against the 

possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because the evaluation of microcomputer software alone is very difficult, 

please evaluate the safety of the final products or system manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product.  Please use Renesas Electronics 

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.  Renesas Electronics assumes 

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1)  "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2)  "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

http://www.renesas.com
Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc. 
2880 Scott Boulevard Santa Clara, CA 95050-2554, U.S.A.
Tel:  +1-408-588-6000, Fax: +1-408-588-6130
Renesas Electronics Canada Limited
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada
Tel: +1-905-898-5441, Fax: +1-905-898-3220
Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900
Renesas Electronics Europe GmbH
Arcadiastrasse 10, 40472 Düsseldorf, Germany   
Tel: +49-211-6503-0, Fax: +49-211-6503-1327 
Renesas Electronics (China) Co., Ltd.
7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, P.R.China 
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679
Renesas Electronics (Shanghai) Co., Ltd.
Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China 
Tel: +86-21-5877-1818, Fax: +86-21-6887-7858 / -7898 
Renesas Electronics Hong Kong Limited
Unit 1601-1613, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044
Renesas Electronics Taiwan Co., Ltd.
7F, No. 363 Fu Shing North Road Taipei, Taiwan, R.O.C.
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670
Renesas Electronics Singapore Pte. Ltd. 
1 harbourFront Avenue, #06-10, keppel Bay Tower, Singapore 098632
Tel: +65-6213-0200, Fax: +65-6278-8001
Renesas Electronics Malaysia Sdn.Bhd. 
Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, Jln Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510
Renesas Electronics Korea Co., Ltd.
11F., Samik Lavied' or Bldg., 720-2 Yeoksam-Dong, Kangnam-Ku, Seoul 135-080, Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5141

SALES OFFICES

© 2011 Renesas Electronics Corporation. All rights reserved. 

Colophon 1.0  


	1.  About GStreamer 
	2. Getting Gstreamer for SH7724 
	2.1 Prebuilt Binaries in Debian Repository 
	2.2 Download and building from source inside a ‘Buildroot’ 
	3. About the Renesas GStreamer Elements 
	3.1 gst-sh-mobile-enc 
	3.2 gst-sh-mobile-camera-enc 
	3.3 gst-sh-mobile-dec 
	3.4 gst-sh-mobile-mixer 
	3.5 gst-sh-mobile-resize 
	3.6 gst-sh-mobile-sink 

	4. Example gst-launch Scripts 
	4.1 Record 
	4.1.1 Camera to Encoding to a File (H.264 ES) 
	4.1.2 Camera to Resize to Encode to File (H.264 ES) 
	4.1.3 Record PCM Audio to File (AVI) 
	4.1.4 Record PCM Audio to Encode to File (MP4 AAC) 
	4.1.5 Camera to File (YCbCr) (no encoding) 
	4.1.6 Camera (VGA) to Encode to File (H.264 ES) (with LCD preview) 
	4.1.7 [File(H.264 ES) to Decoder] and Camera to Mixer to Display 
	4.1.8 [File(H.264 ES) to Decoder] and Camera0 and Camera1 to Mixer to Display 

	4.2 Playback 
	4.2.1 Play a H.264 Elementary Stream (ES) File 
	4.2.2 Play MP4 file 
	4.2.3 Hardware vs. Software H.264 Decoding Comparison 
	4.2.4 Play an MP3 Audio File  
	4.2.5 Playback raw audio in avi container 
	4.2.6 Play MP4 AAC File 
	4.2.7 Movie (audio & video) playback 

	4.3 Transcoding 
	4.3.1 File (YCbCr) to Encoder to File (H.264 ES) 
	4.3.2 File (H.264 ES) to Decoder to File (YCbCr) 
	4.3.3 File(H.264 ES) to Decoder to Encoder File (H.264 ES) 
	4.3.4 File (H.264 ES) to Decoder to Encoder to File (H.264 ES) 
	4.3.5 File (H.264 ES) to Decoder to Resize to Encoder to File (H.264 ES) 

	4.4 Testing 
	4.4.1 Testsrc (YCbCr) to Encoder to File (H.264 ES) 
	4.4.2 Testsrc (RGB) to Resize to Encoder to File (H.264 ES) 
	4.4.3 Testsrc (RGB) to Resize to File (YCbCr) 
	4.4.4 Test ALSA audio output (single tone) 
	4.4.5 Test ALSA audio input (WAV file) 
	4.4.6 Test ALSA audio output (WAV file) 
	4.4.7 Testsrc to Mixer to File (YCbCr) 
	4.4.8 Testsrc to Mixer to File (YCbCr) 





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


