2020 2zfel FAlsteU B3| =

27 m273 ®M23 (2020, 11)

2l = F CT Y 7F A9 SEUWAE AT
T ddibdE A&" 74

) O Z 5 3
AR AAR*, mE A, S, s

R EE

g%, RATx, fAse, AUy, A7
EgFATAY

wkuwoo@naver.com, sejeong98105@naver.com, sexyroh94@naver.com, jhryu@wku.ac kr, zip80@wku.ac kr,
jeongkhl@wku.ac.kr, khy1646@wku.ac kr, kimdw@wku.ac.kr, kgkim@wku.ac.kr

Implementation of Integrated Embedded Control System for
drive control and collision avoidance of Mobile
Intraoperative CT

Jin-Woo Shin*, Sea-Jung Kim*, Tae-Seong Roh*, Jong-Hyun Ryu*, Hong Young Jun*,
Kil-Hwan Jeong*, Kwon-Ha Yoon*, Dae-Won Kim*, Kou-Gyeom Kim*
*Medical Convergence Research Center, Wonkwang University

o

I

L @A gl dgshd
W olgel Af=e Wik of

ok 2
aael oF P ASE AFS HE 5+ A

1. MB

71 CT + ## A 145 Fejolm CT #49S
at7] Qs E SAE ol EAIACK gt aRu
< g 7 A Ak Sxfe] Fel FEE As
L E QIste] o]so] olglgH, o5 F A 4
Y drH X3 FAER A FE T A CT
ol gt EAHe] Arh[12] = T A9
CT 93 o]Fo] £4% iCT & o] &3t & o
T P Qe dES 9E UL 71E AT
e g3t B3 olsS Al T 2 W Ao E
Hdshe =gfolH s 3| HubE o] 22 Wizt
do] Fatr]o] d W o]Fo] 7Hsg iCT & /NEs

SHAR CT o] 54 WA 5 Y= FE A
BN WAT F Y

=]
R
A7} glof gtk AEe HAasskal
Ap gtk 2 ATeME HRE HEEY €S %
S iCT Alz=sle] AEe mupdd o]F A gH] €]

o]
JEWRS WolFE A RUHY s 2, of

COJEAE 2 ICT £ WA F840] AF
Aol EAGT. WA, iCT o o 54 WAL > 9l

TEh B Ao s 2k icT o TF Al #He

ok
25

o fF M o

AR PEE HEEH, o§A AW Aloks gH
= €8 F e 259 AME FFee oy

FFol 283k AMel % FA FABL WA ol
AgANA FE AT /)5S dgehe BT Qi)
= AEZE shxulYselE o8 Austu

Ao e iCT Alade T3 dWig=

3 7HA F8 Ve S g9dstthi4] A=

Zke] S gRASRE FAEY iCT & Alo]s

© Ol ZEZ el RS422 FAS
3

N

.

O~
=)
-z
3
tt
o
:?L_l,
2
of
>

o
o
N
NS
N
NS
4,
DY
st


mailto:sexyroh94@naver.com

2020 2zfel FAlsteU B3| =

27 m273 ®M23 (2020, 11)

2.1. AlAEL LA

iCT A28 thR9 dute AEZg o 93 A
ojett HEEY Cl12 W AEEHE MEF 1A

Aoldlal, AEZT 4=
EZdd o wrkd &

S yeEH, USB, RS422 2
o o] FxA e} FAlsha

(2™ 1) iCT A)2H B2 tjolojadl

3 deid= AEEHE gz 2] o] (Raspberry
Pi 3B+, Raspberry Pi Foundation, United Kingdom) & ©]-&
ate] sv A T3, GPIO o 9% XE AZY
A3 2, USB to RS422 BAI3 25 XL gsle] &4
St ol 3 2E WA AAT Aojr = g
sto] Hgaioith. S driv= AEEY A AR
< ¥ 24 Ak

932 AXEYY Vs FES THeE xdeh
TFAZolth PERE ZAEEH w2 AHlE RS422
EXNS B4 gt olF A F A9 A9 A

S A

3} 2
g Azstel AW W g 2% pC A A
wUE e Zea o), 2
WA= F9 AolEr 4% Az gl
A BUE sde] EAshe] AL
Aoz F7HA AT

(2% 3) B¢ Y= AESY /5L FHo @ B
= thojoj 13l

22.1. RS422
TH dultl= AEZHE v HEED, fEE

HMEZY A, 259 AAek RS422 541 B4 5
&ste] FAlgTh ol

= A A o]7] Wit 9H
2HE 9] TS ukx] oFol w-o]=of 7}3lal, GND Al
ol Salste] A el Jhestvs FHE 7HA
I glol AEEtdth56] 3 dHv= AEZHE

RS422 multi drop mode & 1
Egds} ey qge @
Seloln 4B B

222. RS422 Z2EF

YRE FAEZH 9 257 AAMY A T2EZFS
P4 Y A ZA T (STXI, STX2), F4(Address), ©lo]
E] Zo](Length), #] ¥ =(Command), Order, n 7] ] d©|©]
E] 7}4(Data 1, Data 2, ---, Data N), Checksum, & 5413
(ETX1, ETX2)2 TAHTh STX £ 54 A% HE=Z
0XAF ¢} 0xFA &, ETX & $4l €& Yehd&= vERZ
OXAF 9} 0xA0 2 473t} Address & B RE AEZY
oF 253 AlA ZH7te]l FA4AF e Length + n
1€l Data 979l Command, Order, 18] 31 Checksum =
3k gtolt}h Command & AH] L3Sk w 0x01, A E)
341e o 0x03, FAlo] HAsY 9= 0xIF & T
Sk}, Checksum - Address, Length, Command, Order, data
E ©g gtolal lbyte = st A9 Carry 7F A=
= W25 g

Start

Sentence 1 Address

+ + +| Length |+| Command |+| Order |+

Start
Sentence 2 Data 1 ‘

Ei

nd End
Sentence 1

Data 2 Sentence 2

+ +| DataN + +

sum

Check ‘

STX Address Command
Sl I OxAF | Device Value 0x01 status request
STX2 OxFA cl 0x40 0x02 command
ETX Remote 0430 —

- 0x03 status reply
ETX1 OxAF Urasonic 1~ 4| 0x20 ~ 0x23 p— orarication
e | oxA0 | failure

(19 4) RM422 B4l T8 EF

- 549 -



2020 220l F=A|stEarELl 5]

=% H|27A M[25 (2020, 11)

vpolaR  HAEE
, BEE HEZ HE
E 7 EEHA Abeko- X}
wl] X] 8}y Laser indicator
T &9 Y12 A7y
< H7hd 29 ols
o] &} ;I/]UE AEEY
= dESel
£ 100ms 7+4
L F7F HA
Al old HE =9 AHES x7|3ea We AEZE
Z o5 vAAE ASPH fRE FAEEH ] HE
2ol whe} wWi7hd 24 Jog Aol Edst= AEE
2 C4 9 GPIO ¥ <& T Fe2d48 oe =7
717 EAE o] ARgEE E3e FtedA AEE &
Aol IMsstEE ERE HAEZHE ]3]
0.3m/s 9| a1 Alof3tch. w9l AEZ ol A
o dolee A7Fgate] dageh(7)

o
'3
o)
=
2
i
E
jOL'
X,
=
(m
Ach
olr, i
F-.Q a =

o 7%

ME w9 44 B

(19 5) YRE AEZDY W HE 7|5

23. 24EY FiH 2}

iCT 7} o] & o iCT ¢ H37} AA AFEAF 1A
ol A W AlokE 7hE] 7] wiitell, & AFdA =
UHE Fhelgte A A G3S AR Qo] )
H EUH=Z HS AATeR AEshe 2EYYS
Fal sl Ast. g=ugge] &% i B2 Jt
HZtE YA E AFAME 31 g2 x4
Agle #on shzte] Y F7 shvElrt 283
W o] 2 Ao A= RPiCamera G S A A3}

<3 1> eh=wglate] Fhv} B Wlal

Raspberry ADJUSTABLE ANGLE
Camera FOCUS OF VIEW
Number DISTANCE (DEGREE)
RPi Camera V2 X 62.2
RPi Camera G (0] 160
RPi Camera M 6] 200
24. 5 9| MA
RUHY Jtdgtz #2lo] Brlssla 25 $3 o)
A FllEs 253 AAE o] &8 dAH 2UY 3
Holl A FAISIATH iICT 2] ol§Al T Fol&ES

<& 2> T WA M He val

Reader Lidar Vision Infrared Ultrasonic

Short
distance

Short
distance

Medium
distance

distance Long

distance

Long
distance

Longitudinal Great Great usually Great Great

accuracy

Weather stolidity sensitive sensitive sensitive sensitive

Roughness stolidity stolidity sensitive sensitive stolidity

Moderate
price

Price high price high price low price low price

z P
dlo

9 A= 2 6 A7 ICT AN shehyt 4 3
1ot A SR e delEde] AeE
o] o|[WlE dHo|H & A7stal, OpenCV o] H
ol-gate] M RXUEH ﬂuﬂoﬂ Mg ooln|
Heolgte] T AFS ZATT AREAL

M AT Fal Ao XY 5 UES

ol :|:‘
-/ (

& =2

Lo I o

A

=

mE Lo ﬂllﬂl

o 2

= GPIO ﬁ‘rxwﬂr org A, uﬂl%lﬂl
2 UART BRXXE H5&
ATMEGAI128 & A A 3te] 17

=, zm ?E
g 6}04 ATMEL A}
7 3} o] AA g

259 A9 A SAHS A8 SAFAA &2
Egr ASE AAAA 40KHz 253 A28 WS




2020 220l F=A|stEarELl 5]

=2 W27A ®|25 (2020, 11)

& A Eo}i ANEE T
= AVR 9 9%

O]EiaqE H‘ﬂi Tl A
3 Om/s ©] 2 lem 5 A 7H(s)
_/I:/\I o7 74])\].5]1;]_

oz Al

011 rlr —‘E

Lrlr+_gm

HJ'
10
< 1 rﬂ°"

L:_
EHO

o BMZ AR AIZHus)
SHZLXIAHE (em) =

58.8(us)

AY FHL 20ms (Ao 2 F5st A 71HA
AE AAtsle 2UyY s 245 7HAE AlA
o] YA E 100ms (FH o= t]~ZHo] gt o]
FollEe] A7t 50cm oY Aol 2FA,
30cm ©]Aolal 50cm PHHY A $-ol+= =% 30cm
neked Aol WMo e yega, FE Hi

AA = 20 AA7E $12] 8
kel AS 7} shuEls glow =
Al 8FA T

3. &

oo makd icT 9 #93 o)%&
3 dvit= AEEHE /et 29 8
Hol= A o] dudE AEEHE FYRE E
209 AREAE e A, Hzbd & olsAlo], A
HEZ Q] olFAAE Fdetes A T3 g
CT ol% %27 Bz =5 WA= A% 7hvzt o
S =Y, 229 AME E5 X*OHEJM A

== | A

U el AlE == TE el

913
oA

1=
0?~
o
=
l‘-M

I
o
N
ol
ot
jules
)
a
iyl

AEZY AA 3 AR

>
i

oAl AErel iCT Al=Ele] B3 W=
iCT °o]%5S 93 grE AEZY, AW

lmi"lgrfq'oﬁ%}o}fﬂoﬁlolr}i
E?TEFHF#MHU-&WW [N
FTOEWOFSJ'JQ@[‘_&
oK T S e
Qe
oL
offl rl
O{N'o_?:_, I"I %1%
mmogr: Oog‘:,
EE b coh >
RO
;L N
Fogi =
Qiu: Lo
\(‘!"
—|—‘_O‘ 0‘1}1’
o o M
o o,
o X
g
P
A0 ot

CT &Gl oM ARgA 22ko] ALY Aes &
g AEF FY B oole T T WA F8A &
€2 Zolzta 7| e

[1] J.H. Ryu, T.H. Kim, C.W. Jeong, H.Y. Jun, D.W. Heo, J.
Lee, K.W. Kim and K.H. Yoon, “Dedicated mobile
volumetric cone-beam computed tomography for human
brain imaging: A phantom study”, in J Xray Sci Technol,
vol. 23, 473-480(2015).

[2] Tae-Hoon Kim, Jong-Hyun Ryu, KilHwan Jeong, Kyu
Gyeom Kim, Chang-Won Jeong, Kwon-Ha Yoon, and
Dae-Won Kim , “Development of mobile intraoperative
computed tomography imaging system and assessment of
its performance in a brain and body phantom study” in J
Xray Sci Technol, vol. 27, 907-918(2019).

[3] T.H. Kim, J. H. Ryu, K.H Jeong, K. G. Kim, C. W. Jeong,
K. H. Yoon, D. W. Kim, “Development of mobile
intraoperative
and assessment of its performance in a brain and body

computed tomography imaging system

phantom study”, Journal of X-Ray Science and
Technology, 2019
[4] A4, gk=Ag dho] 7wt = T CT AB A

EZY N, ko] 8 AAAE8ts], 17,2019, pp. 1-
3

[5] Pil-sang Byun, Myeong-hwan Kim, Deok-jin Kim, Se-
hyun Park, Yeon-sik Park, “The implementation of home
network using the RS422 Multi-drop mode serial
communication”, Journal of Korea Information and
Communication Society, 9(7), pp. 1445-1451, 2005.

[6] Beom-Jin Park, Young-Shin Kang, Chang-Sun Yoo, Cho-

Am, “Development of FCC Redundancy System for
Tiltrotor UAV”, Journal of the Korean Society for
Aeronautical & Space Sciences, 45(2), pp. 133-139, 2017.

[7] 4¢ = & CT 2utd olF g BYGS 9%
59 YRE A=Y 72 % 7Y, deels
A A5-8t3], <13, 2019, pp.1-3

[8] Bong-Sub Song, “Perception Technology for Intelligent
Safety Vehicle”, Auto Journal, 34(6), 35-40(2012).





