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An Implementation of an Infrared System
for the 3D Navigator
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ABSTRACT

The purpose of this study is a potentiality
examination of an infrared camera system for the
3D navigator which can be used in the field of
neurosurgery. Nowadays, CAS(computer aided
surgery) technique using 3D navigator is rapidly
spread into the neurosurgeric operation such as
brain and spine surgery.

Several techniques which can detect 3D
position of a probe have been proposed. These
include mechnical arm, magnetic field, optical and
ultrasonic sensing methods.

In this study, we decided that using optical
sensing method and tested a conventional CCD
camera with a infrared filter and LEDs.

Pulnix TM-300 camra has sufficient spectral
response in the range of near infrared. Acquired
image of infrared LEDs also sufficient quality.

A&

Huy AR 5 AW 48 g3 ARYH
FoldlA A= 3z Navigator® o] €3 CAS
(Computer Aided Surgery) 71¥lo] Aatz 34ks
i g o] YIMe CT, MRI 522 =3
o] 339 94 99l Navigator2 R Gojx= 4
<& Z=2Ho dx A= FHAAA A3 A
€2 7FsiA dlEd. wal CASE A dAatel
5 2 339 ATA, T2H 334 93 HE
% 2A /R Yer FEdEty 8 4 ok

z2dol 339 YAE ZHAEFd] A% 4
= X2 TAT JiA4A dREL olgd= Uy
L Z2RE A7) AA, 23 AN, HAA FhuEE
o83t Wldl o]=2771x] o= Z}x|7} A eks o
gorm =3 pEH gl

£ dFdME & T2BY 319 9A=
AA o2 5= Al2"E 7ASH7] 98 CCD

Fieie 2 HQH dE9 LED 7]1&22<Q1 8-
X AHRsz g

48 ue
1 71& 24 2 Aay B4

1) 71A4 g3 w4

67l #AR FAHY Ao 7 BA HA
g Hasld 33 YAE JEde wHold. ¢
Aol &t AP nvigor FIF 4 Yot
BAo 2§ FEe] At R =F 3o e o3}
g 5ol @go] At
(2) A7 4

Zzp Rad AZ|EAR AT 4G wss
A e AZANZ FAEA YR E S8 B
Aot} FAoz FEF] AEAl THHEF FHol A
o AT € F44 EAR AT 24481%)0)
Atk
(3) BAZE 4

z2Hd F 7 ojde] HeH LEDE H#&3}
i F oo o4 sl Ry foR 8L B
A3t 3xHd A E AEIE Yotk =4
BEIAE FuE It §oldky JAA =T 2
2 exkg9lo] A9 gtk @, JFivigtst T2 B 7o)
Ao}t Ergjojo Ftk = ALA LED Wl
Al Zgud Ax WAAE Rase Aojg A
<2 A AFE SARAT. a8 ¢ ALY
TS uHE 9 o] W] FF P fEEA o
T8 Aol
(4) 24 B2

2239 27| Trvd FAsa FEd 3
el wle]lmE AAstA 324 AXE HEI= W
Hoz A A T4 4 o 2k, &%
2 ukxju} Goll o] FIgS @o] v od o
2 AA A" H84d Aese Ad /i

-315 -



1998HT FAISals =28 A20¥ H25 98/11

2. B2 Ao AE D Ag

2 AFdAE= YA AED e : A7
A 7Y 48 es wudE FEE wy
< HL317]12 dar o)d W3 7]2AHQA AYL 3
stde).

(1) CCD 7ivig}e] A4 7154 RAE

BEHE B YoM WAL mzvo F2
" AH9H LEDY $1A 7AZolth. ol Fdsly]
AAE A ddL Y 4 d= FeEst
dasich ol w7 AU A LEDUe) 9
AE folokdtr] wiZelt, ey dukzog A
244 PZEel A]—%-‘E]E FhllEls 493 1rteln
T3 ddFoz ¥ NS AYn Ak o)
e 217}4 Qut CCD FHellgE A LA 72l o)
48 4 XH 7VedS 838 By

CCDE 12 5244 734 % olyd oA
o] AHHg 7:}1]";_} 4 Atk PulnixAlel 233
CCD 1Pl TM-2002 480ekQ1e) siyes 2
= NTSC #BHozx w44 EHe 13 13 2
o 7HAFA 999! 580nm A dA A =
ZHAW A9 99 900nm o)A E FZ3
HEE A= AL ¢ F U g3y digs)
< 1F =9 A9AH LED °]£’_E o] F}vig}el] 2 <)
A FEE st 17te] QA givaE gl
g & gld= AR 4.

10|

Q.0

0.8f - mm

400 500 600 700 800 900 1000 1100 1200
Wave Length {nm)

29 1. 439 CCD 7 ale] B3

(2) A9 dHe] A4

£ 479 534 AP H9H P e
7M. d9e A3 Adsn CCD s
VA $& olde) FEE A A o
Atz oz B8 4 9lojo} Fig)

1% 2= A9 A9l dee sgEYolr)
g 342 850nm2A el CCD Fhiete] 7]
7hedt Aol 99S F83) AWstn Ut

m[o 101l

(3) A214 LEDS] 43 2 Ao
AR A9 LED7} gt3ojol & z=AL F
& Wt fA€ A, 2420 ¥e 2
% CCD9] ﬁH}E*WI Ti}“ A, 284
E} olel meh 40nme) HAL = HA L
g A Al 2L 1.8mW/sroln Z/\}Z}
Ex 153 o AR} F& BAE AeF =
2Ho At FAZ dEA g 2

- 316 -

LEDS| Z=7h viy] dgel 29
724 ol@ ol gart

"ash AAA

13
T

4
30
20
0

INTERNAL TOANSMITIANCE 5 4

9 50 700 800 900 1000 1100 1200

a9 2 H9d 4H9] 33 §4
23

el ¥ Zo] A=®E A4S PCAl 9
A" =dq aduEy Z=8d FRd M
LED®] 9445 IS3dth(2d 3) 2d8eA Be
uish o] 54 LEDS I3 28 WrlE &
Aagen Fgde] e 2A Yehtr) gl 4
A R0 32 798 3oz Jgdn.

a9 3 854

2l LEDS 473

32 Navigator®] 7NEE 43 712 dA=A
2l LEDE °]43 JAEZA A2 g 7]
B3 A% 2@ AL ARSI 48 A
9} o] ¢utke] CCD 7hvilg)l 2 HoA Fe 9 A
2}d LEDEA &4 A2"S F83] 748 5+
A st A9 Ax"oMe 2t Flvgs
o]-8-8tA =, &7l LBo|A stereoscopic I
o 28E LEDY 334 A& AL ol RE
z28 HdAde X8 HFI HE:F £ YA 2
o

=71

ﬂ

kil

r~|n

(1) Chris Hand: A Survey of 3-D Input Devices.
Internet homepage. 1993.

(2) Scot A. Tebo et.al, An Optical 3D Digitizer
for Frameless Stereotatic Surgery. Appltoatzons
in Surgery and Therapy. Jan:55-59, 1996

¥ 2 4+
G B

19989 R AH | H o 5'_74—43715
o2 FYPHT A



