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ABSTRACT

Car rear-view camera system supplies services for safe driving and easy parking by showing the rear-view of the
vehicle through a monitor when reversing the car. In this paper we researched implementation methods and technology
of a Car Rear-view Camera System based on the Binary CDMA technology - new technology of wireless personal
area network developed by Korea - that makes free installation without wired cables restriction and reduces installation
costs. Through this research we manufactured a prototype system, and researched the implementation of camera input
and monitor output modules, Binary CDMA wireless communication and application programs for wireless video
transmitter and relay server.
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1octl(cam p fp, VIDIOC S FBUF, &preview);

~

Camera Codec/Preview 5 ‘ 1. Camera codec setting

Setting . Camera preview setting

1 MY He connect(sd, &srv_ addr, sizeof(srv addr);
Socket 0|8 M B4 2. H264 Encode %73} SshSipH264Encodelnit(wdth,hght, frame rate, ..);
0l Encoded Data H 3. Camera &4 Mt H(Loop) | send(sd, ..
4. H264Encode 8 SsbSipH264EncodeDelnit();
1. Camera codecclose close(cam c fp):
. 2. Camera preview close close(cam p tp);
Device Drive Close 3. LCD frame buffer close mfc_encoder free(handle);
4. Post processor close close(pp_td):

a3 20. SAYNTLI| SETR I
Fig. 20 Application Program of Wireless Video Transmitter
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4.3.1. A7} 49 H.264 Tj 2 A4}
AR A7 EE g4te] H264 t3Y AAb= 19 21
ek

Binary CDMA 7Hol @ A4 7|ste] xHEx+ Selolat AlAglo] 7ad

DECODER

=198 3

MFC Decoder HATA 94 W 4% T 4%

MFC Decoder Input Buffer S5 (H264 (OIe] U 82

+MEC Decoder Input Butfer S22 H.264 C§OI&4 HA} (Config Frame)

STREAM BUFFER
04264 Raw DATA)

MFC Decoder YA~ 2718} (£7] 18D

oEcoDER

271 Config Frame2 AT H264 21 4 WS

IMFC Decoder Input Buffer 28 H.264 CHOIE| MAF

STREAM BUFFTR
04264 RAW DATA)

~-+MFC Dacoder Input Bufferof X{5 & CHO/®| M8 4 (1 Frame D)

- MFC Decoder Gutput Butfer 28 (4264 %8 SOle| B3 S35

FRAME BUFFER
riv 220 OATA

a3 21, XsSxi7HH 2 SAe| H.264 C|2E Akt
Fig. 21 H.264 Decoding Procedure of Auto Video Camera

4.3.2. Binary CDMA 3|71 9] 4=41 A2}

3|71 0] AIEAN= 119 229 Tk RFE §3) MAC
T ¢lo] 4=2Al%]o] Network Device2] RX Queueo] #]
A= NET RX_INT7} @3} net rx()7} Driver
RX Queue 2 MAC ZH Y2 0|5 AZIth net if rx()=
o] & skb o A7t & FASoE 7l &
A ZF A wAA] PAIRE AH SEZRIHY
HAJA] Al 2 AT S].

APPHZ

RX Msg HH

@ soacket_recvirom{msg)
»EBlocked until receving

@ socket_recvfrom()

msg 4= H

SW Trap

Systemn Call @& Task SchedulerZt

Socket RX Event &2|
RX Msg HIEZ 0|55
skb Task Resume

<UEH3 05> IJ TCR/IP

@ sys_recromimsg}
t
ud p_recymsg{msg)

@ Socket RX
System Task
Event List 2%

ip_build_recv{skb)

X7t HE ZEESE HAX S
T kb <P O & &
I

® net_if_rz(skb)
AR HIZO 2 Packet S8
® net_r(dev.eFrm)
AT LANS| MAC Frame =21
cemae T

f ISR :‘ ®nel_lu_]ular_irlerrmlﬁ

sl

NWW Driver
RX Queus

@ DMA Transfer

‘\_,/-}:) {irg.dev.regs)

PHYHIZ

(if RX FIFO X&) Device Binary COMA Frarme
ar
@ NETRXINT2H RX FIFQ Fz=z=z==z=z=z===
@ RX Frame from Network

1% 22. Binary CDMA {3l $A1 X}
Fig. 22 Reception Procedure of Binary CDMA Packet
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433. BAGAZA 7] Loz a7

FA94EA 7= UDP &20% o]§sto] FAYS
ERE 4F 59 AL Hagsto] A4y 7
et AS AR MUE R SRt S4meas
o] ™A= 1 233} k.

H264 Decode Q1A E ~ 44
MFC 7|3t

Post processor X7}

LCD frame buffer 27|23} 9l Allg}

SsbSipH264DecodeDelnit(handle);
mfd=open("/dev/s3c-mfc".0_RDWR):
pfd=open(PP_DEV_NAME, O_RDWR):
Ifd=open(FB_DEV_NAME, O_RDWR):

BN

Device Driver Open

Socket 0] Client @2
9l Encoded Data =41
Device Driver
Configuration 4% ||

VideoBuffer2 LCD Z21

(Post Processor 0|8)

2aojelE dg
44 H0IEf VideoBuffer X% (Loop)

H264 Decode %73}

Post processor configuration
LCD frame buffer address 2!
08D configuration 4% 8 75

ioctl(mfd, I0CTL_MFC H264_DEC INIT, ..);
pe_param.src full width=dec initwidth;
fb_addr=mmap(fb_fd. .);

ioctl(fb_fd. SET_OSD_START):

e

. Memory Copy
Decoding(STREAM_BUF—FRAME_BUF)
. Post Processor T-&(MFC buffer—1CD)

memcpy(mfc_out buf addr, VideoBuf):
ioctl(mfd, I0CTL_MFC_H264_DEC_EXE, ..J;

ioctl(pfd, BUF ADDR_PHY. &pp _param):

1. H264 Decode 28
2. LCD frame buffer close

3. Post processor close
J7 23. RUYNEAY| SgERIY

Fig. 23 Application Program of Wireless Video Server

SsbSipH264DecodeDelnit(handle):
close(lfp);

Device Driver Close ||

A2 Szt ek A2
o8 Ao 32 mE Jaro
3 3k Hel 2 glat vt Bk
Rol A et AU 7
W lGRE AT 4 b AER F et Alag
of TRy 9 71%o] Bl A stgc.

Z[ {2l (Jae-Won Choi)

19884 2&
19904 8&

et HRE

ru b
o
DJAIZIREICHE!D 2

4

=

4l gol B E of§
JokaL, A FD7d U5 Q] H.264
FAGAAE7I9F SA7]+= TCP/IPY] HAj = 4
2ago] 7hsskal, YEHA SAIF
¢} 57|71 Ztofl Binary CDMA 41 541

2 1S E3 Binary CDMA 252} Szt
A A7 SA7Y AAIES AR
719 Zh et g, 7| el G/
o] 4] ol sl A-FsHaL,
19l ZUE =2, 7Hlek F4e H2d,
20| a4 FLEof sl AT
A VGA(640%480) AL S 7|50 2 18~22 FPS

ato] 7julat

B

T
L
o
=

&5 52 Urehfa itk §5 441 299 RX 2l
HHE WA AHE TE A0 e A AN
9% A8 A%31o] DI(7204486) =S V| F0 2
25-30 FPS A% 1#lo] o] 0] 4| .5 3 lo|ch.
REFERENCES

[1] E.T. News, Fast growth of car camera market, Sharp drop in

prices.Available:http://www.etnews.com/news/home_mobile

/automobile/2843887 1485.html, Oct.13, 2013.

N.Y. Times, Rearview Cameras by 2018 for Cars and Light

Truck.Available:http://www.nytimes.com/2014/04/01/

automobiles/us-to-require-rearview-cameras-in-new-cars-by

-2018.html, Mar. 31, 2014.

KETI, “Physical Layer and Data Link Layer Specification of

Koinonia Standard”, Wireless PAN Project Office, KITE,

Oct. 2004.

[4] Samsung Electronics, “S3C6400/6410 Multi-Format Codec
API Document”, S3C6400/6410 RISC Microprocessor, 2008.

[5] J. W. Choi, “Development of a Wireless Video Transmitter
for Automobile Camera System based on the Binary-CDMA
Technology”, Journal of KIICE, Jul. 31, 2014.

(2]

199541 88 ZI2CHSHI RIXIZ AT} (F3HLpAl

199011 102 ~ 19971 88 ANFIR} HBE oA Melot 7l
19971 9% ~ 20151 38 HAICKSIT ZFEIZSHD His:
ok YBEA, MR OEUISE, Dujely




<<
  /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


