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Abstract In this paper, for developing and implementing the HLS(Http Live Streaming) transmitter based
embedded linux which is operated easily and cheap and lower power, portable in all networks and client
environments compared to exist video live streaming transmitters. We design the developed HLS transmitter
hardware using the Armll core and then porting the Embedded Linux OS(Operating System) and implementing
the HLS protocol using the open source FFmpeg and Segmenter. For proving the performance of developed
HLS transmitter, we make the testing environment for testing the performance of HLS transmitter including the
notebook, iPhone, android Phone, Notebook and then analysis the received video in the client displayer. In this
paper, we suggest the developed HLS transmitter performance data values higher than the Apple company's
HLS recommended specification values and the picture of developed HLS transmitter operation in the testing
environment. The application field of this paper result is that the man who works in the emergency situation
take HLS and transmit the live emergency situation to the head quarter using this portable HLS.
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(Table 1) The reference instruction command of || | | | | e
m3u8 format
Reference . por | oror | L0 | et | Trnspon | Fioeimmon | 3ags | opiona
Instruction Format Meaning ‘ @ | e o o vt | e ® Tolds ‘
SEXTM3U EXTM3U Notify the m3us file and
express the first line Cval | o oot | mosemvea | Piocewise | Sotee | ore o o
EXTINE #EXTINF: <display|Notify the display time Sl e s W™ ‘
time:second>, <name>|and name of contents
EXT X TRAGE g{g;})ﬁl—zﬁ(m[ﬁ ngoufﬁmthef mﬁXWE [Fig. 3] The form of TS Packet
TDURATION N . €-SeCO] If)ll‘aeyhst e Ol eacl e
Notify that is no more TS 3§71 3 o] =71+ 188 byteo]w, o] K.t} 2 d|o]

#EXT-X-ENDLI

ST #EXT-X-ENDLIST

the play contents in the
play list

#EXT-X-DISCO [#EXT-X-DISCONTIN|.

NTINUITY

UITY

Notify that the play
information is changed

after this reference Ins.

#EXT-X-MEDIA

#EXT-X-MEDIA-SE
QUENCE:<the list

Notify that the list
number of file must play

HE EF vro] AEdtt dvlde 57141, A
H, 074 AR, 2395 AR 58 PR

(Table 2) The data of payload TS

Payload Data Meaning

ption method >[key]

~SEQUENCE number of first file> |in advance
g . | Notify that the decoding
EXT-X-KEY | ] X KEY:Enery|, 0 lve of encryption

file

#EXT-X-STREA
M-INF

#EXT-X-STREAM-I
NF

#EXT-X-STREAM-IN
F suggest information
as follow
-BANDWIDTH : bps
values based on decimal
-PROGRAM-ID : the id
of contents file in the
play list

-CODEC : the
information of codec
applied content

- RESOLUTION:  the

. The packet include the divided first
Packetized . )
. elementary involve the PES header
Elementary Stream |. . . ..
. information and then involve the divided
(PES)
data
The connection relationship  between

Program Association |PID(Packet Identifier)s that involve the
Table(PAT) information of program number and
program map table

The connection information of packet
included that PES(Packet Elementary
Stream) of program

Program Map Table
(PMT)

The table information of program can be
played by the admitted user. It must be
declared at the scrambling

Condition Access
Table
(CAT)

play content resolution

1.3 MPEG-2 TS(Transport Stream){Xx
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(Table 3) The recommend media specification

for HLS
Video Audio
~iPhone SG/II:)Od 2G H.264 “HE-AAC, ACC-LC,
Baseline 3.1G Stereo
Codec  |-iPad, Apple TV, iPhone -MP3, Stereo

Baseline profile 3.0/3.1

-200kbps below : 10 fps —sampling rate @ 22.05)
F/r%‘?ter:ize 200 ~ 300kbps : 12 ~15 fps| khz
—etc 1 2997 -bit rate : 40 Kkbps
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(Table 4 ) The recommend value of Apple's HLS

service
Network Resolution Video rate LG
number
Celluar 480x300 110kbps 30
WiFi 640x480 600kbps 90
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JL

——————————————————————————————

! segment-000003.ts

HEXTM3U
#EXT-X-TARETDURATION:2 segment-000003.ts |
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(Table 5) The hardware item specification of
HLS transmitter

Item Specification

| Stepl | FRies Conpiling2 33t &E&H ]

configure —enable-gpl —enable-nonfree —enable-pthreads —enable-libfaac —enable-tibfaa |
d—enzblelibmp3lame —enable-libx264 |

Composite Video NTSC/PAL
3 RCA Jack (Video, Audio Left, Right)
Composite Video NTSC/PAL
4 Pole phone jack (optional)

Video Input

Video Output

CPU ARMI11 660Mhz
Flash 64Mbyte
SDRAM 128Mbyte
Storage Micro SD Card Socket (optional)

Ethernet 10/100 Base T
IR Transmitter Receiver
Port USB Host 1.1

USB OTG 2.0 (optional)
Async RS485 (optional)
DC 12V

Power

2.2 HLS H&7|9| AETQof 714
<Table 5> wjz} AAS st=gofo] AL = g5
A9 2625 HABI L FFMpegeh ©&4h2 AIHE
(Open Source Segmenter)< AFH&3F] HLS T2 EZS
TAsIAT ZekolAE t2=E o] iPhone, Android

phone, =E& Solx HEo] o] B S8 Z29 §f

(Table 6) The software item specification of
HLS transmitter

Item Specification
0S Embedded Linux 2.6.2
codec |H.264

Video | resolution |VGA, QVGA 30fps
384Kbps, 512Kbps, 1Mbsp,
1.5Mbps

Audio 2channel AAC
Streaming format |HTTP Live Streaming
Iphone, Android, PC.
No need special app.
Easy operation using web
browser
-Setting streamer
(Video Type,
Network)
Ethernet, USB using WiFi
Upnp ( Router Dynamic DNS Support (DDNS
Client)

bitrate

Streaming

Client Display
Device

Quality,

Network

2.3 FFMpeg 7idt 2 HAE
HLSE F-83h7] 9t /e 2 H2Ex [Figbld) 2
o] 133SI THal.

Encode video for the iPhone ]

| Step2

ffmpeg - <in file> -f mpegts -acodec kibmp3lame -ar 43000 -ab 64k -5 320x240 -veodec]
ibi264 -b 96k flags +loop -cmp +chroma -partitions ~partid~4-partp8~8+partb§=8 -sub
q5 -trellis 1 -refs 1 —coder 0 -me_range 16 -keyint_min 25 -sc_threshold 40 -i_gfactor 0.7
1 -bt 200k -masrate 96k -bufsize 96k -rc_eq blurCplv'(1-gComp)’ -geomp 0.6 gmin 10 -
gmax 31 -qiff 4 level 30 -aspect320:240 g 30 -async 2 <outputfile>

Step3 Compi ling the segnenter ]

all:

gee -Wall -g segmenter.c -0 segmenter -lavformat -laveodec -lavutil 1bz2 -lm 1z -if
aac -lmp3lame 1264 faad
clean:

m segmenter

1
| Step4 Prepare the HTTP server ]
m3u8 application/xmpegURL
tsvideo/MP2T
L
| Step5 | Testing the stream ]
<html>
<head>

<title>Video Test</title>
<meta name="viewport" content="width=320; initial-scale=1.0; maximum-scale=1.0; u
ser-scalable=0;"/>
</head>
<body style="background-color=FFFFFF: ">
<center>
<video width="150" height="130 src="stream-128km3us" />

<center>
<body>
</html>

[Fig. 6] The testing and developing procedure
diagram for implementing HLS
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(Table 7) The received video analysis of
developing mobile HLS transmitter

Key frame

Video rat
1aeo rate number

Network Resolution

3G 480x300 150kbps 40

Wiki 640x480 800kbps 120
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HLS A%71] “d%5°] Applerte]
A3= ¥t [Fig. 111
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We can recoenize the display video
is not DMB Broadcasting hut Cable ‘ The initial confieuration picture and

TV Broadcasting received video picture at the iFhone

The picture transmitted by the HLS 15 played simultaneously at the smart phone
and notebook

[Fig. 10] The received picture of HLS transmitter
operation testing result
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