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ABSTRACT

Due to the many advantages including low price, low power consumption, and miniaturization, the CMOS camera
has been utilized in many applications, including mobile phones, the automotive industry, medical sciences and sensor-
ing, robotic controls, and research in the security field. In particular, the 360 degree omni-directional camera when
utilized in multi-camera applications has displayed issues of software nature, interface communication management,
delays, and a complicated image display control. Other issues include energy management problems, and miniaturization
of a multi-camera in the hardware field. Traditional CMOS camera systems are comprised of an embedded system
that consists of a high-performance MCU enabling a camera to send and receive images and a multi-layer system
similar to an individual control system that consists of the camera’s high performance Micro Controller Unit. We
proposed the SL-AVS (Small Size/Low power Around-View System) to be able to control a camera while collecting
image data using a high speed synchronization technique on the foundation of a single layer low performance MCU.
It is an initial model of the omni-directional camera that takes images from a 360 view drawing from several CMOS
camera utilizing a 110 degree view. We then connected a single MCU with four low-power CMOS cameras and
implemented controls that include synchronization, controlling, and transmit/receive functions of individual camera
compared with the traditional system. The synchronization of the respective cameras were controlled and then mem-
orized by handling each interrupt through the MCU. We were able to improve the efficiency of data transmission
that minimizes re-synchronization amongst a target, the CMOS camera, and the MCU.Further, depending on the choice
of users, respective or groups of images divided into 4 domains were then provided with a target. We finally analyzed
and compared the performance of the developed camera system including the synchronization and time of data transfer
and image data loss, etc.

Key words : CMOS Image Sensor, Around View System, Multi Camera, Fast Synchronization Firmware, 360 Degree
Appraisal
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A1 7V, AFEA, 387 5 Tl delol 483 Ylek
ol 7]& CCD(charge coupled device) 7tH|g}Rct A
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of T Fhullete] E718k SAVIHE Bo) AL Fas)
9 G839l HE Rk I VA= +3dH
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o} SHAIRE SRElo} Sa AUSHA] %71 wzoll ALA
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2] AF22 640x480712] 9] JPEG SH=go] Y5 HE
£ A9 gtk 2 w2 B9 F(Low Bandwidth) S ¢
Sk Al IEQ=9] Hetoluh ddloly -39 o
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Display
A Signal communication &
L image signals
.| RIas
FPGA e ] 5
Serial Bus * - = SDRAM
A
Serial Bus T
MCU
(ATmegal28)
Serial Bus CMOS Camera

3 3. AIjkd shEr REy A=

sh, 7hlek o A4 W AZ(Bus band)2] AlFOR =41
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X =(uncompassion mode)ollA= 47) ZhHl2ke] HlolE
FALE 44 oe] telFo] aFER|YE HAle HAl
2 1.5v) AR vha Bk ofye} &Rl ojuR|E
Aejefior 7] wiizell AAAIZHTime delay)o] < &
F7F Azto] atEny TefA] 2 AlLEOlA HYERE
= A8 4 glon, YRR SR

3. SL-AVS A|AH

ARk SL-AVS Ui £ 2 thF slete] 571 §
A9 Aolg g med FES g
SL-AVSS} Targeto] Hlo]e] 4441 B% tholo 13102
Ak 7 ot

3.1 SL-AVS X % 7|5

& Holl= 19 39| EE 7t 2 S50k oHA|
£ HYgsh= 4dfe] CMOS 742k, SPI ZEE 721 FPGA
oF Al Y B & Alofdk= A% MCU(ATmega
128)7} 28It FPGA, MCU2] SPI= 600Kbps, 1.2
Mbps@} 3.4Mbps FAHEEE Zdc) 183l MCU= A
2] HAE ou|A] Alo]= |l HlofE =7]9] wt2} 57600
or 115200bps =2 &A1 5, 4241 H|o]E o]u]2|= 320x
2402} 640x480 ZA(Pixel)o|tk. A%l JPEG ¢F= o]
u]z]9] dglo|g] Z7]= Hit 5600~8000byte = 320x240
of gt HE E Al 2o EAI7F glck shARE S
oA AFe AAY the 7ol gt diofg HEZo]
FEoie W2t o35S o]8sto] T 7hH| 2o} Target
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2t ID Fof, 8221 S D A57] 7IHol a4t
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g9 25 Yehdoh o9 hjets 9o e
glo] Aol 9 #eE s17] flsid= MCUY 7|5 4 A
27} Zashe, a8AQ JHYE Ao digh A3 A
T 9 FHo] ojoig
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a9 4. FPGAS} MCU =g ¢ =
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| Data ]
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a9 5. dE shoiel BlEEe] dd By
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24 A15(Command) ¥ ©|o]g] $=Al(Data Transmis-
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o} Q] LR 18 49} ZHo] FPGAQF MCU g
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715 Aejsls G 7152 Aldoh 12|13l IDE 4
S11 Al k] YRS et D} Al oAt
& (Image frame sequence number)o] w2} 21402
A7)0 A3t FPGAE= =AlE= o] 27]of u}
et Z Y HARE ALt

FBS(FPGA Bandwidth Speed)= FPGAS} MCU2}®]
Gl e Agshe GBS slul, MCUE 319) 7hlzte}

22 A3t FCN (FPGA Command Number)
+ B AFEOA A1 HRE 7HEo g sk= W
of olmA] Bl g om|#] £41e 913 HEe MCU9
A &ej= 71%5-S itk CID(Camera ID)= MCUY|
2% 7Hebd IDE s, o] AEE Targeto] &
Zt}. FPGAE= MCU Zd¢] ARE 7|Hlo 2 g7l HE
of oJm|XE At AT gtk ol 27| o= A
L2 44 & HAER] o=r}. CIN(Camera Image se-
quence Number) & 3% on|z]o] thgt HHE A|=L5}
I pAlE ZHYE s Al=gk MC(MCU Com-
mand)= FPGAo A 7He} A|o] B /9] A5l 72t
7] AEE delFe 9% gk

A4:4) 571812 91s) 5718} 78l BER SBR(Syn-
chronization Baud-Rate)?} 57|38} Elo]n| LE=ST(Syn-
chronization Timer)2 A} 7|3 vjd == &
T(baud-rate) = 7HH2}e} MCUZE 94 lolg 25 &
=(Data transmitted speed)S YUERHTE 18|31 57|35}
AR 7845 §A% 913 StEgle] ARtelet. = ) =4
U2 7Hi|2tet MCUoNA 27] 5715} AR-5= HIAIA]
= F713K 7HeRES v vhEte] A BEE HE
o 5713} FAE flel 3suitt Sms oUfo] AlRke T
G etk 3se theriEete] 5718k fAIE 9IR &
) AZHMAX delay time) o= A=X|o]T}.

oo ok
>

& offl
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1 e

3.2 SL-AVS Uig Mg 7x
AlRFe 7t Al2ge T3 59 o] A A= 7t
w2} £718} % (synchronization scheme) ¥ $HA
(ACK area) “12]70 7}jz}e] ID7} Sheic), By el
oA sl Fuleke Aldisli, Al 4RE FPGAC
4A|(Sync. Information)¥} 27| %Y (resynchronization
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scheme) 0.2 Ut C, D)= Targeto] A Q&3sH= 714
2} 9 CMOS 7Heke] A3 5713k} i 7HHet o]
A AR AL 9l Z4=Al(retransmitting) © 2 LA E Tk

MCUE th= 7hj2te] 57] g Wt AJHE %]
U, gZlolA 7HekE WA %9 FPGAL} s 71|
2ho] g5 Atk |9 OR Targetoll= JAIS
O 2 ARA} Yok e S04l shaL ks Ao
Sk oo FAHETE o2 7F ool digt AlE A
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A) Target® Z5E Sync.7} 83 FPGA= MCU
of 57|13} 274Sync. request)S 3tk MCUE AZAH
7H|ol| 5718} @7(Syne.’s)E St} o] uf FiEtEa
MCU= RAIRE B8 F4lstHAl Hogo|ES gRels)
571 IS AxIch Zk2He] Fhetel] gt 5713t Al
7g gmst, Fijte] 71sk Ak (AL)i= A
A 7Hlekel MCUQ 57] AlREE 4] (&2 AWe
Utk MCUS} 7Hi|e}t 5715 913t 571 WAIA] 9(k), &
7] AZHD) 9 A3 (V)= GARE 4l 5715 Adok

F A1 AR A ofulA) 41 AREI AE 7] ARE
123 hetel MCUZH] A& 571 AKko.2 itk

Zhlekel MCUZES] A& $71470& 4] (ol &
ch, A o]m|Z] 4241 ARk A elulx] $41AZE)
Fom A ollx] 4l ARk m (k)& 54 @) ()
3} o] Aofg 4 gk Bli) = L st ofmlAY
al, 2 7o) e o A(Svo)elek. 3 ZeAY
B A ol Afel2g e Lo]B R 4] )9k 2
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of, 7ZkHle} ¥7(Switch) 8oz F7]8kE &1+ As
718t 24 glo] AZE k. MCUOA tg7H2hE Ao
o A 7hlete] WA o oot s o] A] A1 flel
A&717F o] FoiAfof gt kAR MCU QIHHER 2}
7Hiete] 7] ARE AL fAIRH, HAE 7]
A&7 ARbe Hast g = ok i JHHER fA]
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oleft 7S AU WA AR 5] o $25)
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& UEhH, & A7 @S 144byte] A A7)0
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A ARgShE ZH|Y 7] 3byteo|th
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B 3ick
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283 75 IPEGO| A= AAIRE oA AHETH= 1~4s
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