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1 Introduction Multi Media Framework (MMF)

The Multimedia Framework (MMF) is used to handle all sorts of media applications on
Ameba. The MMF structure is as shown in the following chart.

MULTI-MEDIA FRAMEWORK

SOURCE SINK

MUXER

| l ] | ]
MIPEG H.264 AUDIO QUT RTSP FILE SYSTEM
AAC G711 WAV AUDIO IN upp
DRIVERS
uvc 125 DRIVER WIFI SD HOST FLASH DRIVER
PERIPHERAL

USB OTG AUDIO JACK WIFI SD SLOT FLASH

There are two important entities in the MMF. One is the source that produces the resource and
the other is sink that consumes the resource. The source can be the file input, UVC camera, or
storage; the sink can be RTSP or other stream.

In order to use the MMF, the following aspects must be fulfilled.

e Define a valid source

e Define a valid sink

e Create OS message queues in application level for both source and sink module to
access. Module-specific configuration may be made if required.

e Call the MMF APIs to start the multimedia streaming.

SOURCE I SINK
]
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2 Implement source and sink

MMF allows users to define our own source and sink modules depending upon the
application. Although implementation details may be different, these basic rules of the MMF
structure should be a little bit similar. This section shall explain how to create a source and a
sink in MMF using the example UVC source and RTSP sink. Further explanations on how to run
the other examples are discussed in Section 3.

2.1 Media Source and Sink Module

MMF requires users to predefine both source and sink modules that implement create,
destroy, set_param, and handle function callbacks.

Media Source Module Media Sink Module
typedef struct_media_source_module{ typedef struct_media_sink_module{
void* (*create)(void); void* (*create)(void);
void (*destroy)(void*); void (*destroy)(void™);
int (*set_param)(void™, int, int); int (*set_param)(void™, int, int);
int (*handle)(void*, void™); int (*handle)(void*, void™);
Jmsrc_module_t; Jmsink_module_t;

e (*create): pointer to the function that loads and initializes the source/sink stream of the
module. For example, for UVC source, it points to the function in which the UVC driver is
initialized and the corresponding context is returned.

e (*destroy): pointer to the function that de-initializes module instance and releases resource.
For example, for UVC source, it points to function in which UVC driver is de-initialized and
the corresponding context is released.

e (*set_param): pointer to function that sends the control command to the MMF layer or a
specific module. For example, for UVC source, it points to function that controls UVC
parameters (“frame height”, “frame width”, “framerate”, etc.) and MMF service task on/off.

e (*handle): pointer to the function that manipulates media data (how to produce data in
source or how to consume data in sink). Data is transferred from source to sink and vice
versa by means of OS message queue. Please note that MMF service task reacts differently
based on message exchange buffer status. The status codes are introduced as follows:

o #define STAT_INIT 0 //indicating buffer using at first time

o #define STAT _USED 1 //indicating buffer consumed by sink
//(must update this status in sink handle)

o #define STAT_READY 2 //indicating buffer ready for use by source
//(must update this status in source handle)

o #define STAT_RESERVED 3 //indicating buffer being processed or

//reserved and can’t be accessed right now

After msrc_module_t and msink_module_t structure are properly defined, user should declare
the customized source and sink modules in mmf_source_list.th and mmf_sink_list.h,
respectively. Thus, MMF can be aware of new-defined modules and these customized modules

4
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can be executed. Some built-in source and sink module definitions can be found under the path
‘component\common\media\framework’.

2.2 MMF APl Documentation

This section discusses the usage of MMF APIs.

msrc_context* mmf_source_open(msrc_module_t* source)

Create MMF source context instance.
msrc_module_t* source: specify which source module class to be created.
Return value: a pointer to source context instance.

void mmf_source_close(msrc_context* ctx)

Release the resource related to source context instance and lower level memory.
msrc_context* ctx: pointer to source context instance that is ready to be released.

int mmf_source_ctrl(msrc_context* ctx, int cmd, int arg)

Set control command to a specific source context instance.

msrc_context® ctx: pointer to a specific source context instance.

int cmd: the input command code, needs to be defined in mmf_common.h.

int arg: relevant value along with the input command code. Pass 0 if not applicable.

int mmf_source_get_frame(msrc_context* ctx, exch_buf_t *exbuf)

Prepare one frame or block of data and add its reference to message exchange buffer.
msrc_context* ctx: pointer to a specific source context instance.
exch_buf_t *exbuf: pointer to the message exchange buffer used to convey media frame.

msink_context* mmf_sink_open(msink_module_t *sink)

The functionality is similar to “mmf_source_open”.

void mmf_sink_close(msink_context* ctx)

The functionality is similar to “mmf_source_close”.

int mmf_sink_ctrl(msink_context* ctx, int cmd, int arg)

III

The functionality is similar to “mmf_source_ctr

int mmf_sink_put_frame(msink_context* ctx, exch_buf_t* exbuf)

Dereference one frame or block of data from message exchange buffer.
msink_context* ctx: pointer to a specific sink context instance.




t?
(;F&I’t,,ﬁ:\ REAI—TEK Document Number: UMO0097

exch_buf_t *exbuf: pointer to the message exchange buffer used to convey media frame.

2.3 MP3 APl Documentation

This section discusses the usage of MP3 APIs.

mp3_decoder_t mp3_create(void);

Creates the mp3 decoder instance and allocates required memory.

Input Parameter: No input parameters required

Return value: a pointer to the mp3_decoder _t structure. This must be created locally in the
application before calling the create function.

int mp3_decode(mp3_decoder_t *dec, void *buf, int bytes, signed short *out,
mp3_info_t *info);

After creation of the mp3 decoder instance use this API to initiate the actual decoding process.
Input Parameters:

->mp3_decoder_t* dec:-Pass the mp3 decoder instance that was obtained using the create
function mentioned before.

—>void* buf:- The buffer pointer to the input frame of the mp3 data that needs to be decoded.
—int bytes:- The number of bytes in the input mp3 data buffer.

—>signed short *out:- Pointer to the buffer where the decoded mp3 data will be present after
the decoding process is over.

->mp3_info_t *info:- This structure is used to identify the frequency of the decoded mp3 data
and number of channels and the number of decoded bytes in each frame of the output data,
details regarding this structure is found in the g711_decoder.h file.

Return Value:

Int, this integer returns the actual number of bytes that were successfully decoded from the
input buffer provided to the mp3 decode function, based on this value the part of the input
buffer that was not decoded must be provided again in the next iteration for decoding.

void mp3_done(mp3_decoder_t *dec);

Release the memory allocated for the mp3 instance and delete the mp3 instance.

Input Parameters:
mp3_decoder_t* dec :- The original instance created using mp3_create needs to be passed in

as the input to this parameter.
Output Parameter:
None
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2.4 Mp3 Config Table Detail and supported frequencies
In order to use the Mp3 decoder and hear the output audio in a smooth and uninterrupted
manner the 12S driver must be configured with the right output frequency, the number of
channels in the audio data and the 12S DMA page size must match the exact number of
decoded bytes per frame of the mp3 in order to hear clear and uninterrupted audio from the
12S output.

24.1 Key Properties of an Mp3 File

e Bit-Rate
This determines the number of bits contained in one second of the mp3 file. The
bit rate of the mp3 file determines the size of each input frame. The input frame
is decoded by the mp3 decoder to produce the output buffer that contains the
raw audio data.

e Frequency
This determines the sampling frequency of the input audio signal. This is an
important parameter that determines the size of the decoded output frame. In
case the audio is being played by means of 125, the 12S driver must be initialized
to the right frequency in order to be able to hear the audio clearly.

e Number of Channels
An mp3 audio file can have one or two channels; this parameter determines the
audio that needs to be played in the left and right channel respectively.

The mp3 audio data properties can be checked using any media player. Most
common media players like vic and Audacity can be used to check the frequency
and number of channels present in the mp3 file.

2.4.2 Mp3 Frequency table

This frequency table helps map the frequency and the number of channels in the mp3 files to
the size of the output buffer that needs to be used to accumulate the decoded output of the
mp3 decoder. The frequencies supported by the mp3 decoder are listed below.

Frequency(hz) | Channels Decoded Bytes
8000 1 1152
8000 2 2304
16000 1 1152
16000 2 2304
22050 1 1152
22050 2 2304
24000 1 1152
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24000 2 2304
32000 1 2304
32000 2 4608
44100 1 2304
44100 2 4608
48000 1 2304
48000 2 4608

In order to hear clear audio from the examples, the I12S driver should be initialized to the right
frequency and the 12S DMA page size must be set to the value of decoded bytes by using the
table shown above. These details are provided in the start of the mp3 example as well as shown
below.

P Freguency Mapping Tebls---—--—-—-——————-——=, 77

b+ + +
| Frequency(hz) | Number of Channels | Dsccded Bytes I
| (CH MONG:1 CH STEREG:2} | (I25 DMA PAGE SIZE) |

| 8000 | 11 1152 |
| 8000 |
| 16000 |
| 16000 |
| 22050 |
| 22050 |
| 24000 |
1
|
|
|
|
|
|

2304 |

32000 |
32000 |
44100 |
#4100 |
£8000 |

z1
I
z1
I
z1
I
24000 | z
1
z
1
2z
1
£8000 | z

i/
#define I25_DMA_PACE_SIZE 4608

#define NUM_CHANNELS CH_STEREQ

$define SAMPLING FREQ SR_32KHZ

How to Run these Examples

The following sections provide the examples of using the MMF and can be used as
references to create customized applications.

2.5 Media Single Stream — Source UVC Camera, Sink
RTSP Stream

Please refer to following steps to understand how to run the MMF example with source
as UVC camera and sink as RTSP stream.

Pre-requisites

e Ameba board
e UVC camera (E.g., Logitech C170)
e USB cable is used to connect with PC.
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e Wi Fi connection for sending RTSP streaming out
e USB OTG cable is used to connect UVC camera to Ameba board.

Hardware Setup

Connect the mini-USB OTG cable to the port, labelled as “con3”, on the underside of the
Ameba board as shown in the following figure.

i [CioplR571
I stc: [T5TJRS2
D,

Next, connect the USB camera to the mini-USB OTG cable which is connected with the
Ameba board as shown in the following figure.

Ny

Finally, connect the standard micro-USB cable to the port, labelled as “con1”, on the
upper side of the Ameba board, as shown in the figure bellow, and connect the other
end to the PC.
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: O(—% RTL AMEBA _DEVO1_1v

gn mv-p . oL

Software Setup

e Once the hardware setup is completed as mentioned above, please refer to the
software setup steps in order to run the example. First, please open the IAR workspace,
Project.eww in EWARM-RELEASE folder, and then the default workspace, Debug, is
loaded as shown in the following figure.

File Edit View Project CMSIS-DAP Tools Window Help

D& U@ - |0 o ~ YRR ® 4 RS | LD

Workspace x

_Debug |
Files & e
B (J application - Debug v
Cemsis

@O console

Falib

’—Gl CInetwork

DOos

& peripheral

{8 (1 SDRAM v
CJuser

pofmlutiiies [ | |
3 Output

application

e In order to use the UVC features, please select the UVC workspace. In the list box,
please select the UVC option as shown below.

10
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File Edit View Project CMSISDAP Took Window Help
DwHd &% 2R o A YA P ep @R HERS|L L
Workspace

x

Debu

INIC_SPDIO

INIC_GSPI_H

i

[ console

Tk

I network

[Jos

[ peripheral

CISDRAM v
CJuser

o e S N
[ Output

I application

e After the UVC workspace is selected, the appropriate example, part of the workspace,
needs to be enabled. Please open the platform_opts.h file in IAR IDE as shown below.
Then, please set the “CONFIG_EXAMPLE_MEDIA_SS” to be “1”as shown in following
figure and, thus, the media single stream example is enabled. The example code can be

found in the project path, utilities>example—>example_media_ss.c.
File Edit View Project CMSIS-DAP Jools Window Help

DEE@ S| balo YR EAPEP®EH D WE S| LD

#define FATFS_DISK SD 1
es : r #endif
@ [ peripheral . r #endif
—8 [ SDRAM v - " #endif
Causer
_?-E! B mainc * 5 #define CONFIG_EXAMPLE MEDIA_SS
8 (1 Qutput =
- E LTl = #define CONFIG_EXAMPLE_MEDIA GEO_RTP 0
B g?s'i—wes' #define CONFIG_EXAMPLE_MEDIA_GEO_MPA4 0
— B DljngI_ODniig_NmmaJ.h /./ Use media source/sink example
| £ DLib_Defaultsh [ #if (CONFIG_EXAMPLE_MEDIA_SS==1) || (CONFIG_EXAMPLE MEDIA MS==1) ||
|— B DLib_Praducth #undef CONFIG_INCLUDE_SIMPLE_CONFIG
— B DLib_Product_string h L #define CONFIG_INCLUDE_SIMPLE_CONFIG 0
|— B DLib_Threads h L #define CONFIG_ENABLE_WPS 0
— E) example_entry.h [] #if CONFIG_EXAMPLE MEDIA GEOQ_MP4
— EFreeRTOSh #define FATFS_DISK_SD 1
— Driserroscomg [ fonait
T r #endif
— Bl intrinsics.h
— Rlisth
— E) maink /* For Mjpeg capture example*/
| — B mpu_wrappers.h L] #define CONFIG_EXAMPLE_MJPEG_CAPTURE 0
3 #i M
[} #if CONFIG_EXAMPLE MJPEG_CAPTURE
Afplatiorm optsh | | | $define FATFS_DISK_SD 1
P I #endif
— E) portmacroh
: % 2;::;:1:“ JEEEE AR ARk kA Ak k% For EAP method example *¥***ksdiksirktxirs/
— ) stdinth 5 #define CONFIG_EXAMPLE_EAP 0
2ppicatior 4 m

e Once all the configurations have been satisfied, please right click on project name,
applications - UVC, in the left sidebar of IAR IDE as shown below and select “Rebuild All”
option to build this project.

11
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File Edit View Project CMSIS-DAP Tools Window Help

Dwdd &S R o YR TeePpEaH [ BURE|L D
ST * | platform_opts |
[uvc b #define FATFS_DISK SD 1
Files fn B [ #endif
EYa]applicatio - #endif
E 03 cmsis Options... r #endif
L@ CJconsole nrie )
FEClb #define CONFIG_EXAMPLE_MEDIA_SS 1
1] network Compile $define CONFIG EXAMPLE MEDIA MS 0
FE s Rebuild A} #define CONFIG_EXAMPLE MEDIA GEQ_RTP 0
ggg@lﬁ Clean #define CONFIG_EXAMPLE_MEDIA GEO_MP4 0
L@ T user Stop Build //." Use media source/sink example
107 uiilities [] $if (CONFIG_EXAMPLE MEDI® SS==1) || (CONFIG_EXARMPLE_MEDIA MS==1) |
L@ [ Output Add ’ #undef CONFIG INCLUDE SIMPLE CONFIG
#define CONFIG_INCLUDE_SIMPLE_CONFIG 0
Remove #define CONFIG ENABLE WPS i}
Lz ] #if CONFIG_EXAMPLE_MEDIA GEO MP4
Wersion Control System 3 #def::Lne FATFS_DISK_SD E
I #endif
Open Containing Folder... - #endif
File Properties...
/* For Mjpeg capture example*/
st as Active #define CONFIG_EXAMPLE_MJPEG_CAPTURE 0
- #if CONFIG_EXAMPLE MJPEG_CAPTURE
#define FATFS DISK_SD 1
I #endif
/***#*#iiiiii****** For EAP method EX'SMPIE ******#iiiii#******/
#define CONFIG_EXAMPLE_EAP 0
I application < =

Flashing and Testing

e Before flashing the Ameba board, please set up a serial monitor via Tera Term or PuTTY
and set up serial port to be COMX/38400, X: Port number. Once the build process is
done and the Ameba board is connected, the flashing can be started by clicking the
following in IAR IDE.

Project>Download—>Download Active Application
Eile Edit View (Bioject] CMSISDAP Tools Window Help

D& @  AddFiles. A YRl cerdB RUNXNS LD
Workspace Add Group... |
MC4 Import File List fine FATFS_DISK_SD 1
| Files Add Project Connection... dif
=)a Japplicatid Edit Configurations... dif
@ cmsis dif
) console Remove
[_“l lib Create New Project.. fine CONFIG_EXAMPLE_MEDIA_SS 1
{8 Canetwork AR 2 fine CONFIG_EXAMPLE MEDIA MS
Clos dd Exsting Project... 2 - - —
@ih fine CONFIG_EXAMPLE_MEDIA_GEO_RTP
= g;’m Options... At-F7 bfine CONFIG_EXAMPLE MEDIA_ GEO_MP4 0
@ user Vession C 'S ’ Use media source/sink example
S utiliies G S (CONFIG_EXAMPLE_MEDIA SS==1) || (CONFIG_EXAMPLE_MEDIA MS==1) |
@ [ Output Make 7 pdef CONFIG_INCLUDE_SIMPLE_CONFIG
Corone culer7 pEine CONFIG_INCLUDE_SIMPLE_CONFIG 0
: fine CONFIG_ENABLE_WPS 0
Rebuild All — —
CONFIG_EXAMPLE_MEDIA_GEO_MP4
S fine FATFS_DISK SD 1
Batch build... F8 dif
Stop Build Ctrl+Break dif
Download and Debug Ctrl+D For Mjpeg capture example*/
Debug without Downloading fine CONFIG_EXAMPLE_MJPEG_CAPTURE 0
Make & Restart Debugger Ctrl+R ?ONFIG_EXAMPLE_MJPEGTCAPTURE
Restart Debugger Ctrl+ ShiftR f“’.“:_‘e EATES DISK:SD: <L
Download » Download active application
SFR Setup Download file... P method example ********¥*x*k* kX ** %%/
Erase memory 0
[—_* Open Device Description File »
Soekatn Save List of Registers... ‘ i

12
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The download and flashing process consumes more time. Please wait a moment. While
the process is done, Please compare the messages in the Debug Log Window of the IAR
project with that in the figure bellow. If the messages are similar or the same, the
software is successfully flashed onto the Ameba board.

#define CONFIG_EXAMPLE MJPEG_CAPTURE
#if CONFIG_EXAMPLE_MJPEG_CAPTURE

/* For Mjpeg capture example*/
#define FATFS_DISK_SD 1
«

#endif
SRR AR R AR For EAP method example #hwsmswwssetsss s Y
#define CONFIG_EXAMPLE EAP 0
application
Log

Tue Sep 27, 2016 16:25:51 — Prepare harchware for Flashloader —
Tue Sep 27. 2016 16:25:53, 0x4000001 400000021
Tue Sep 27. 2016 16:25:55: Loaded debugee: EARELEASE - Copyiprojectyealtek_amebal_val_example\EWARM-RELEASEL | 4 tcomponentisodiealiekié1 S5eimisciiar_utliy\commontiiashioadenFlashRTLE195aMP out
Tue Sep 27, 2016 16:26:56; Target reset
Tue Sep 27, 2016 16:27:44; Unloaded macro file: EARELEASE - Copyhprojectiesliek_amebal_val_example\EWARK-RELEASEL .\ Acomponentisocirealiek|g 35 aymiscliar_utlivieammonifiashloaderFlashPTLE1 95akP.mac
Tue Sep 27, 2016 16:27:44: Downloaded EARELEASE - Copyprojectirealtek_amebal_wal_example\EWARM-RELEASEVUYC\Exe\application.axf to flash memaory.

3| TuesSep27 2016162745 Loading the HetJTAG/et driver

Next, please press the reset button on the Ameba board to restart the system. The log
messages are shown as that in the following figure via Tera Term or PuTTY.

Next, it is going to set Ameba board to connect with an AP for RTSP streaming purpose.
Please use the following AT commands to join a WiFi network via Tera Term or Putty.
The following figure is an example for your reference.

ATWO0=<Name of WiFi SSID>: Set the WiFi AP to be connected

ATW1=<Password>: Set the WiFi AP password

ATWC: Initiate the connection

13
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e While the log message, “RTSP stream enabled”, is shown in the log console, please open
the VLC media player, click “Media—>Open Network Stream” option in menu bar, and
type in: “rtsp://xxx.xxx.xxx.xxx:yyy/test.sdp” before clicking play button.

XXX.XXX.XXX.XXX: the Ameba IP address.
yyy: RTSP server port number (default is 554).
Also, please select ‘Show more options’ checkbox if advanced setting is required.

14
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A rtsp;//192.168.0.102:554/test.sdp - VLC media player o= & Open Media (o= e ]
[Media] Playback Audio Video Subtitle Tools View Help -
= = | | [ ¥R | ©)Dis | %®Wetvorh | B8 Capture Deviee |
Open file... curl+0
[¥] Open Multiple Files... Ctrl+Shift+O Hetvark Protacal
[ OpenFolder... Cl+F
&) OpenDisc... Ctl+D -
2% Open Network Stream... Ctrl+N Tttp: M exarmple comvsteam avi
[ Open Capture Device... Ctrl+C dpilf@ 1234

Vit scsples o orishies i 50
sepillzarver exanvple. s AR 2dp
hitp e ponstube comrateh =ggb

Open Location from clipboard Ctrl+V

Open Recent Media >

Save Playlist to File... Ctrl+Y
Convert / Save... Ctl+R
(#) Stream.. Ctrl+S

Quit at the end of playlist

Quit Ctrl+Q

$how more options
Coching 1000 ms = St Time 00H 00m: 00000 [
|| [ Flays onnther media synchrongusly (excoa. i fik, ..

MRL ctspift192.168.0.102:554 st sdp
EditOptions  metwork-caching=1000

00:00

[00] o) B (=)@

2.6 Media Single Stream — Source 12S, Sink RTSP Stream

Please refer to following steps to understand how to run the MMF example with source
as ALC5651 in I12S codec and sink as RTSP stream.

Pre-requisites

e Ameba board

e ALC5651 Ext. board

e Audio connection cable (3.5mm)

e USB cable is used to connect with PC.

e Wi Fi connection for sending RTSP streaming out
e VLC media player on the testing PC

Procedures

e Please set “CONFIG_EXAMPLE_MEDIA_SS” to be “1” in “platform_opts.h”. The example
code can be found in the project path, utilities>example>example_media_ss.c.

e Please set “SRC_I2S” to be “1” in “example_media_ss.c” and other source definitions
are set to be “0” as shown in the following figure.

S/ select source

#define SRC_UVC 0
#define SRC MJPG_FILE 0
#define SRC HZed FILE 0
gdefine SRC RAC FILE 0
$define SRC_PCMU FILE O
#define SRC 1235 1

In addition, the source code of SRC_I2S is in

mmf_source_i2s_file.[c/h](component\common\media\framework\mmf_source_modu
les)

15
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e Please compile the project and download the application into Ameba board as
described in the previous section.

e Next, please connect the ALC5651 Ext. board with Ameba board. Then, please also
connect the audio connection cable to line-in, labelled as “PH3”, on ALC5651 Ext. board.

e Asdescribed in the previous section, please connect both the testing PC and Ameba to
the same WiFi AP. As a result, the following figure can be shown. While the log message,
"rtsp stream enabled", is shown in the log console, it means that the RTSP server is

ready.
Interface O IP address : 172.25.23.90

Got IP after 3321ms.
[MEM] After do cmd, available heap 40080

# connect successful sta mode

rtsp stream enabled
e Next, please open the VLC media player, click “Media—>Open Network Stream” option

in menu bar, and type in: “rtsp://xxx.xxx.xxx.xxx” before clicking play button.

XXX.XXX.XXX.XXX: the Ameba IP address.
Also, please select ‘Show more options’ checkbox if advanced setting is required.

A Open Media = e

Capture Device

MNetwork Protocol
Please enter a network URL:

isp: /172.25.25.7] -

Show more options

Flay |» Cancel
— ’

= ——— = —_——

2.7 Media Single Stream — Source UVC Camera, Sink SD
Card

Please refer to following steps to understand how to run the MMF example with source

as UVC camera and sink as SD card.

Pre-requisites

e Ameba board

16
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e UVCcamera
e USB cable is used to connect with PC.
e SD card and SD/MMC card connector

Procedures

e Please refer to the document (UMO0073 Realtek Ameba-1 Storage User Manual.pdf) to
follow the steps in Section 2 to connect SD/MMC card connector with Ameba board.
Then, please also plug SD card into SD/MMC card connector.

e Please set “CONFIG_EXAMPLE_TIMELAPSE” to be “1” in “platform_opts.h”. The example
code can be found in the project path, utilities>example—>example_media_tl.c.

e Please compile the project and download the application into Ameba board as
described in the previous section.

e While the log message, "Streamon successful”, is shown in the log console as the figure

bellow, it is going to write jpeg files into SD card.
EP COM4 - PuTTY | B |

e Please wait a while then pull out the SD card from the SD card connector on the Ameba

board. Then, please also connect SD card with another PC or laptop to check whether
the jpeg files exist or not, as shown in the figure bellow. Then, please download
“ffmpeg.exe” from FFmpeg website and execute the batch file, “lapse.bat”, in the path
(component\common\example\media_time_lapse) to generate a time-lapse mp4 file.

& imga7jpeg
18 Downloads = img3sjpeg

RecentPlaces & img32jpeg
= img40jpeg
& img4ljpeg
= img42jpeg
&= img43jpeg
= img4ajpeg
&= img45jpeg

= img46peg

e & img47jpeg
2 P =] img48 jpe

&, v () =

s DATA (D)
m MBED (£}

- EEEEE F)

& img43jpeg
= imgS0jpeg
& img5ljpeg
= img52jpeg
G S imostires
& img55jpeg

& imgS6jpeg

GlBsr e rc PP RARRGRARRRRRBRBI
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2.8 Media Single Stream — Source RTP Stream, Sink 125

Please refer to following steps to understand how to run the MMF example with source
as RTP audio stream and sink as 12S.

Pre-requisites

e Ameba board

e ALC5651 Ext. board

e Earphone

e USB cable is used to connect with PC.

e Wi Fi connection for receiving RTP streaming
e VLC media player on the testing PC

Procedures

e Please set “CONFIG_EXAMPLE_MEDIA_AUDIO_FROM_RTP” to be “1” in
“platform_opts.h”. The example code can be found in the project path,
utilities>example> example_media_audio_from_rtp.c.

e In order to achieve the better audio quality but not required, please try to modify the
following definitions for improving the WLAN performance for RTP packets. The
following is an example.

In lwipopts.h,
PBUF_POOL_SIZE 20 => 40
PBUF_POOL_BUFSIZE 500 => 250
DEFAULT_UDP_RECVMBOX_SIZE 6 => 24

In opt.h,
MEMP_NUM_NETBUF 2 => 24

e Please compile the project and download the application into Ameba board as
described in the previous section.

e Next, please connect the ALC5651 Ext. board with Ameba board. Then, please also
connect the earphone to audio-out, labelled as “PH2”, on ALC5651 Ext. board.

e Asdescribed in the previous section, please connect both the testing PC and Ameba to
the same WiFi AP. As a result, the following figure can be shown. While the log message,
"wlan mode:2", is shown in the log console, it means that the RTP server is ready.
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[ coma - putty . e

e Next, please open the VLC media player, click “Media—>Stream...” option in menu bar,
and add the WAV file (G711 only) as the bellow figure. Then, click “Stream”.

& Open Media = :
»] File 9 Dise | T Network Capturs Device
File Selection
You can select local files with the following list and. butions,
D:\lucien.zhliv\Desktophg711-ulaw-25s.wav | Aadd
| Remove ‘
Use & sublitle file

Browse

Fhow more options
| Steam |v| [ Concel |

o E s ==

¢ In the window as the following figure, please click “Next” and, in the next window, set
the “New destination” to be “RTP Audio/Video Profile” and click “Add”.

4 Stream Output [ leesa| & streamoutput [ [t
Souree Destination Setap
Set wp madia soures o steam Seleot destinations o sk to

L]

This wizard will allow you 10 stream or convert youx media for we locally, o your privats netvork, or on the Intsmet
‘Woushould start by checking that source matches what you want your it to be and then press the "Nexd" button to confinue

Add destinations following the strsaming methods you need. Be sure to sheok with transsoding that the format is compatibls with the
method wsed.

Sowee:  file:/WD:ucien 2hliw/Desktnp/g71 - ulaw-255 way. New destination. [RTP Andiof¥iden Profile S s |
Type: file Display locally
Back Net | [ Camel | [ Buk |[ Wew || Camca |

e Please refer to the following figure and type the Ameba board’s IP address and the RTP
port (the default value is 16384). Then, click “Next”.
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A Stream Output [
Destination Setup
Select destinations to stream to
(& | sman |
‘This modvle outputs the transcoded stresm 10 5 network via RTE.
Address 192.168.0.101
Basport | 165842]
Stream name
[ Bk | [ Cuml |
e In this step, please select the profile as shown in the following figure and click “Next”.
& stream Output [ 7 [
Transcoding Options
Select and choose transeoding options
V| Activate Transcoding
Profile {iwiia €D -5 (%) &)
[ Bk Gl

e Finally, the VLC generated stream output string is the same as that in the bellow figure,
and click “Stream” to start the RTP transmission. Please also check the earphone
plugged in the ALC5651 Ext. board whether the voice is out or not.

4 Stream Output [ [t
Option Setup
et up ey additional options for streaming
Missellaneons Optons
Stream all elementary streams
Genersied stream oulyul sring
sout-branseode{vcodec=none ) ipdst-192168.0.10L port=16384} sout-ksep

2.9 Media Multiple Streams — Source GEO Camera, Sink
RTP Stream

Please refer to following steps to understand how to run the MMF example with source

as GEO camera and sink as RTSP stream.

Pre-requisites

e Ameba board
e GEO camera
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e USB cable is used to connect with PC.
e Wi Fi connection for sending RTSP streaming out
e USB OTG cable is used to connect GEO camera to Ameba board.

Procedures

e Asthe Hardware Setup is presented in Section 3.1, please connect GEO camera, instead
of UVC camera, to the Ameba board.

e Please set “CONFIG_EXAMPLE_MEDIA_MS” to be “1” in “platform_opts.h”. The example
code can be found in the project path, utilities>example—> example_media_ms.c.

e In order to achieve the better streaming quality but not required, please try to modify
the following definition for improving the WLAN performance for RTSP packets. The
following is an example.

In rtw_opt_skbuf.c,
MAX_SKB_BUF_NUM 8 =>12

e Please compile the project and download the application into Ameba board as
described in the previous section.

e Asdescribed in the previous section, please connect both the testing PC and Ameba to

the same WiFi AP. As a result, the following figure can be shown. While the log message,

"Streamon successful", is shown in the log console, it means that the RTSP server is

ready.

&P COM

a mode

rtsp stream enabled]] -

e Next, please open the VLC media player, click “Media—>Open Network Stream” option
in menu bar, and type in: “rtsp://xxx.xxx.xxx.xxx:yyy/test.sdp” before clicking play
button.

XXX.XXX.XXX.XXX: the Ameba IP address.
yyy: RTSP server port number (default is 554).

e Please check whether both video and audio work normally or not by the VLC media

player, in the testing PC, as shown in the figure as bellow.
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A rtsp://192.168.0.103:554/test sdp - VLC media player [ B e
Media Playback Audio Video Subtile Tools View Help

0000 - 00:00

(0] fmloe) (m) )] 0 el ]

2.10Media Multiple Streams — Source GEO Camera, Sink
SD Card

Please refer to following steps to understand how to run the MMF example with source
as GEO camera and sink as SD card.

Pre-requisites

e Ameba board

e GEO camera

e USB cable is used to connect with PC.
e SD card and SD/MMC card connector

Procedures

e Please refer to the document (UMO0073 Realtek Ameba-1 Storage User Manual.pdf) to
follow the steps in Section 2 to connect SD/MMC card connector with Ameba board.
Then, please also plug SD card into SD/MMC card connector.

e Please set “CONFIG_EXAMPLE_MEDIA GEO_MP4” to be “1” in “platform_opts.h”. The
example code can be found in the project path, utilities>example—>
example_media_geo_mp4.c.

e Please compile the project and download the application into Ameba board as
described in the previous section.

e While the log message, "Streamon successful", is shown in the log console as the figure
bellow, it is going to write mp4 file into SD card.
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e Please wait a while then pull out the SD card from the SD card connector on the Ameba
board. Then, please also connect SD card with another PC or laptop to check whether
the mp4 files exist or not, as shown in the figure bellow, and whether both audio and
video work normally by the VLC media player or not.

(=l E

<[4 || #5zazes )

=- 0 @

] AMEBA 0.mpa.
] AMEBA 1.mps.

2.11MP3 Media Streaming Over RTP (Source-RTP; Sink
Mp3 12S).

This example highlights the streaming of mp3 files over wifi to the ameba and decoding of the

mp3 locally in the ameba board and audio output from the audio jack. The example has two

methods to provide audio output.

e Audio output using the ALC5651 board.
e Audio output using SGTL5000 board.
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Pre-requisites

Ameba board
USB cable is used to connect with PC.

e ALC5651 Extension board or SGTL5000 Extension board.
e 3.5mm Audio jack to hear audio output.
Procedures

e In platform_opts.h edit the macro “CONFIG_EXAMPLE_MP3_STREAM_RTP” and set it to
1.

e By default the example uses the ALC5651 extension board is used for audio output but
in case you wish to use the SGTL5000 audio extension board please set the macro
“CONFIG_EXAMPLE_MP3_STREAM_SGTL5000” to one as well in the platform_opts.h file.

e The ALC5651 extension board fits like a shield on the AMEBA but in order to setup the
SGTL5000 board please refer to :- http://www.amebaiot.com/en/standard-sdk-i2s-
audio-demo/

e Once the macros are set please re-build the application project and flash the AMEBA
board appropriately.

[ ]

Once flashed reset the AMEBA board and connect the board to wi-fi using the AT
Commands and ensure the board gets an ip address as shown below.

Once this is done, Open vic media player on any other device connected to the same
wifi network. Select the stream option(media->stream) as shown below.

. — —
£ VLC media player = | B
Playback Audio Video Subtitle Tools View Help
[¥]  OpenFile... Cl+0 B searcn
[¥]  Open Multiple Files... Ctrl+Shift+Q | Duration Album
[ Open Folder... Ctrl+F

o) Open Disc... Ctrl+D
E®  Open Network Stream... Ctrl+N
Open Capture Device.. Ctrl+C
Open Location from clipboard CtrleV ————
Open Recent Media 3 N R
I
Save Playlist to File... Ctrl+ ¥ 1 wlyr 1
Convert / Save. Ctrl+R ] . 1
(o)) Stream... Ctrl+S | " |
Quit at the end of playlist Playlist is currently empty.
B out . or select a media source from the left.
i e
(] (s m]oo] [ [15)(a2]2¢] o Sl |
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Once you select stream, use add and select the mp3 file that you wish to stream over
rtp as shown below.

@Fila | 2] Disc | S Network | [ Capture Device

File Selection

You can select local files with the following list and buttons.

C:\Users\prashantravi\Downloads\sugar.mp3 Add...

Remove

[F] use a subtitie file

[ shaw more options

Once you select the mp3 file click the stream option and proceed to the next window.

Click next again and till you reach the “Destination Support” tab and select the
destination as “RTP Audio/Video Profile” as shown below and click “Add”

Stream Output.

Destination Setup
Select destinations to stream to

LR

Add destinations following the streaming methods you need. Be sure to check with transcoding that the format is compatible with the
method used.

New destination [P Audio pideo Profile -] [ A

[ pisplay locally

l Back ][ Next ][ Cancel ]

Once in add, please enter the ip address of the ameba board that was assigned when
you connected to the wifi hotspot. Enter the base port address as: - 16384 as shown
below.

_é, Stream Output

Destination Setup
Select destinations to stream to

3
M
LH

This module outputs the transcoded stream to a network via RTP.

Address

192.168.0.54

Base port 16384 =

Stream name
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e Click next and select the streaming option “Video — H.264+MP3(MP4)” after this click
the settings button just beside the dropdown menu as shown below.

& Stream Output

Transcoding Options
Select and choose transcoding options

b0 || Y - O

[] Activate Transcoding
Profile Video -H.264 +MP3 (MP4) -] [E
(Eit e |

e Once in the settings option MP3 from the checkboxes as shown below.

t. VLC media p =HNCIN |
= —— s —' [——
W & Profile edition | o 3
& Stream
Pl
al Profile Name  Video - H.254 +MP3 (MP4)
[4| Transcod
Select
=| Encapsulation | Video codec | Audio codec | Subtitles |
M
i [F] Act
Profi ©) MPEGTS © Webm © Ogg/Ogm © MP4MOY | E
) MPEG-PS @ MIPEG @ wav © Ay
) MPEG 1 © My @ Raw @ Av
) ASF MY (@ FLAC @ MP3
f Features
K video 3 subtitles K streamable
W Audio ¥ Menus K chapters

e Once the mp3 option is selected, go to the “Audio Codec” tab and select the checkbox
“Keep original audio track” as shown below.

A, Stream

Profile Name  video - H.264 +MP3 (MP4]
Transcod =0 R

Select

‘ Encapsulation | Video codec ‘ Audio codec | Subtities

B add [¥] Audi
Keep original audio track

Bz Encoding parameters | Filters

Codec MPEG Audio -

Bitrate 128 kbfs [+
Channels 2[5

Sample Rate | 44100 Hz -

Save Cancel
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e Once the audio codec is set, click save, then click next and click “stream”

e Once the streaming begins in vic media player, connect the audio jack to the AMEBA in
order to hear the audio output in the earphones. Both AMEBA and the device where vic
media player is streaming should be connected to the same Wi-Fi network.

e To ensure smooth playback with better RTP performance, try utilizing the following
options as shown below.

—in Iwipopts.h,
PBUF_POOL_SIZE 20 => 40 (just an example)
PBUF_POOL_BUFSIZE 500 => 250
DEFAULT_UDP_RECVMBOX_SIZE 6 => 24 (just an example)
-in opt.h,

MEMP_NUM_NETBUF 2 => 24 (just an example)
TCPIP_MBOX_SIZE 6 => 6 (just an example)

2.12MP3 Play Audio from SDCARD

This highlights the use of the mp3 example for playing the mp3 media from SDCARD.

Pre-requisites

e Ameba board

e USB cable is used to connect with PC.

e ALC5651 Extension board or SGTL5000 Extension board.
e 3.5mm Audio jack to hear audio output.

e SDCARD sniffer in order to read SDCARD.

Procedures

e In platform_opts.h edit the macro “CONFIG_EXAMPLE_AUDIO_MP3” and set it to 1.

e Set the Config parameters in the beginning of the example file as shown below.

e The “I25_DMA_PAGE_SIZE”, “NUM_CHANNELS” and “SAMPLING_FREQ” also need to be
set appropriately.

Mapping Tabl,

Vo + + +
| Freguensy(hz) | Number of Channsls | Decoded Bytss |
| (CH MONG:1 CH STERECQ:2) | (I25 DMA PAGE SIZE) |

| 2000 | 1 1152 |
1 g000 | 2 230¢ |
| 16000 | |

1 16000 | 2z

| 22080 | |

1 22050 | 2z

1 22000 | 1 1

| 22000 | EN 230¢ |
1 22000 | 1

| 32000 | EN

1 100 | 1

| <100 | z

1 5000 | 1

1 <5000 | 2

#define 125 _DMA PAGE SIZE 4608
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e Asshown above the 12S_DMA_PAGE_SIZE should be set to the value of decoded bytes
for the particular frequency and number of channels using the frequency mapping table
that is mentioned in section 2.4.2 and also provided in the c file as comments.

e Rebuild the project and download and flash the binary onto the Ameba board.

e Once the software is downloaded, connect the SDCARD sniffer and the audio output
board to the appropriate pins on the Ameba board.

e Load the mp3 file onto the SDCARD and rename the file as “AudioSDTest.mp3” this is
very essential for the mp3 file to be detected properly by the software.

e Once the SDCARD is ready, insert it into the SD sniffer and press the reset button, the
audio should start playing from the audio jack.

28



