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Development of the high-precision stereotaxic system for TMS coil during walking
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Abstract: In recent studies, the transcranial magnetic stimulation (TMS) to the cerebral cortex has been often used during
walking to investigate the neural mechanism of human walking. In those studies, it is necessary to pay close attention to
the location on the scalp where the coil is placed. In this study, we created a coil localization system which can help the
coil placement even when subject is walking. In order to evaluate the feasibility of the use of our system, pseudo TMS was
applied during treadmill walking with or without the system. As a result, we found that the variances due to coil location
and/or distance from the target site were reduced with our system. This technique enabled us to realize high precision and
accuracy in coil placement, even during treadmill walking.
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Fig.1 The system configuration. (Eq.l) (Eq.2)

3D motion analysis cameras
Position data of markerson e
the head and stimulus coil ~ *

== Computer

r LabVIEW DAQ

LabView program for ExzemalAnalog dala
Coordinate transformation | (EMG, Angular data, etc

Feedback Interface :,
2

External Analog
data and Coil
location recording

GS2-1-5-1



_ -1 Vo'V
B_ms(mmw) (Ea-)
Vg XV
LX,Y,Z]-—”VDXVH (Eq.2)
L7=2 - ClHl#sfTFIRIE (Eq3) DXk b
(1-0X?+c (A—-0)XY—Zs (1—-c)XZ+7Vs
R=|1-0XY+Zs (@A-0Y?>+c (1—-0cYZ—Xs (Eq.3)
1-0XZ-Ys (1-0)YZ+Xs (1-c)Z?+c
c=cosf, s=sind:

VT NE A LMZEEBOENE ZEH BT 5 72O EEEITHIR
OFHFET NI RAELLTFIZRT . IS R, R D
XUl 2 MR ERE R Dxlih & —E S5 L DI EEE & E D E
BATHIR, Z 3t H T 5. 95 Lxifilioo— 3 U= 7= 7o JEAE R F
1T (Eqd) O XoHich5b.

F'= FyR, (Eq.4)

WAZJEAE SR FIZ 30T D yfill & ffa st BEAZ R Oyl & — B S
B2 LX) IR S H D EHEITHIR, 5T 5. RUZL - T
s U 7= FI3est = R I 2l —ET 26Dt E 26N
DT, M OB X 2RI EHEITHIRIE (Eqb) DX HIC
KbaEhs.

L7228 > CHARRERE RIS B 1 2 SRR R DAL 7 b
Nad, BEEEAE RIS 5 FHAEAE R O [R5 %2 3% 3 [l
178 % r, Mot FEAE RIZ 31T D AR EAE R & TOME S b
NEDET D E, HXHERER TO 3 A VO EEEP, I
(Eq.6) ZHW 2 Z & THUEIZER TOEIEIZEBRTE S,

P=[(P,—D)R—d]r (Eq.6)

CDOFHAEE R TO a A )VHEZEPIE 3 Rt~ hre L

THEINDIN, 74— KXy 7 E=F EIZIZZDORNDxy

Table 1.

LIFE2013 2013459 H 2 H—4 A (L% (ILFLK)

PRy DI KR SHT-.

4. FFEEER

B 1T E B N B L 4 (i 22 5%, & F 175cm) C©
bV, by RINVPITHICEBREFTRILIC TMS A=A L
EEEX, EMNMVATLOMBBS GG L WGEEOaA
JVEEAR & B U ENL O TEFEEE R O EEIC D WD TRET & 1T -
7.

4-1. a4 ILGEE

TMS a4 VA& &< &L EEG EBME E O E R 10-20
HBIZBIT S C3 L L, REDONS> TV B KIKIBICEE
RUTEMMBORBAZEZIALE. EMNYAT L& AN
HIFBEIANDENITI AT LD T 4 — Ry 7 IEHR L&
TIAATZBHIOWN K Z2BAWTIT, B AT AE N7
W TIIKKIED BEIO H % SR LT aA VOEN E1T

-7z

4-2. REBFIR
FHHIZAT O RN > AT L OFEGE & L CRHHIBEE R O
WREIT T, EEREREIPRE S P Ly FIV T

NEBZ L > TWBHHRIC C3 LicaAfrohninks ko
W aA VEREBL, VAT LAOHMBRERZ 2T
ZE Ttk

Wik 3.6km D b L R I VRTHIZHE RS OBEERIC 2 1
NEBEL AT AEMH L& LWL TEME
fTofe. Ly RIABITHFOH LWL FmIZBNTaA L
DN B JERE % GLdk 9 D 72 O HREL T > & LT hk & 72 BT
W G5 7168) TrIMEEEEZRE. £EhE
NOLEIEITIBNT 30 B D 2 A WAL EEFEORREZIT - 7.
FLT, VAT LEMHTLIGEMELE LWEFEoXT % 1
BITELTINE 3MMEDIKLT.

4-3. FHIEE

MM N T A — Z TR E DORGED 72 DI FHHIERE R ETo
BT, yEl T ENEN D SR AFE L, EALO R
NRIA=FLLTIRLIEOE =47y bOHRL (FEEZRO
BFUS) b aA L PLE TORBEZNS Z & TIT- 72,

The results of the variances in the coil locations and the distances between coil location and target site
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Fig.2 The location plot of the stimulus coil during treadmill walking. The open circles indicate the coil location data that were
obtained with the help of the navigational system, and the closed circles indicate the data that were obtained without the
navigational system. The square indicates the target area that was displayed on the interface.
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