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Convergence Study of Brain Activity by Dominant Hand Using
functional near-infrared spectroscopy(fNIRS)
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2 % 2 AFolH= 1089 A3t AUe teR 7153 A BEH(INIRS)S o8-t A&} ul-¢-
Aol whE ¥ B/deHeo] AfolE ot Azl STt ¢AlE, HlPAlE § 27H] 2AA RS YRR A
(BBT)E AASHAH. A¥S IWshk= 5 INIRSE ol8sto] ¥ BH=E SHstgen, ddo] T=d &
nirsLAB v2019.04 £ZEQ{E ARgoto] Ao #4stth 1 23 fAlES ARt 3% 108 & 6750l F
Al B Sl diEeho] B43E Bl Bl eAlES ARER B 1098 F 31Tl vl eAlET 3 e
qeEhte] 249ke HAth &, FAE, veAlE BE AR B9 e dERE & o 249 ENEE
SISt mebA fAlEE A7) ofe AAAGRE 7H oks=0ll INIRSS 282 4 Sle 7124 Aae
AH&E F leEE AlmE

FHO 715 2AN B, ¥ B, Ao BRI, SAE, 8T

Abstract In this study, we intended to examine the difference in brain activation due to dominant
and non-dominant hands using functional near-infrared spectroscopy(fNIRS) in 10 healthy adults.
Box & Block Test(BBT) was conducted under two conditions: dominant hand and non-dominant
hand. During the experiment, brain activity was measured using fNIRS and signals were analyzed
using nirsLAB v2019.04 software after the experiment was completed. As a result, 6 out of 10
people showed activation of the cerebral hemisphere related to the dominant hand, and only 3 out
of 10 people showed activation of the cerebral hemisphere related to the non-dominant hand. In
other words, both dominant and non-dominant hand cconfirmed that the cerebral hemispheres
related to dominant hands were more active. Therefore, it is believed that fNIRS can be used as
a fundamental data applicable to children with sensory processing disorders that are difficult to
identify dominant hand.
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QA4S dotEE FAIZE odwE &4o] U
(The Edinburgh Handeedness Inventory: EHI)O]
Atk o= 10779 £Fo& A= Jlon, 7+ £%
d e 255 B2 AR 715 & |35 A
£ AR BE3 e LELSo|g SET &
9] foA o)z}t SHT EF 5 WM F &
A Y 2 UE T 100& Foto] T3l ALk
&S A7t 0Et 3o QEEFo|E, 0Bt &}
A d&go|& FESHA "oH10l. 2=y AHATEH
Zolj(Autism Spectrum Disorders; ASD)E 7} ofs
oA Aol ol TWH2 o & 4= Uk

AAAE At 9 FA #HF-V(Diagnostic and
Statistical Manual V; DSM-V)o|lA&= ASDE A}3]4
AT, AHEA ATAE, o Slof Ao,
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9l A F shel A 2o (Sensory Processing
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Hop Y& AU ol 9%9] thofst A= dis)
HeatA ERsHAY WekAl whgste] AR
A A3} 8-S WafsteH14]. whebA A
FolE 7L Qe oFEELS &8 o83 S
ofet YL =3ol| olE2S FA 1 o] = Qlof o=
&5 T Wo| ARBSHEA] oRE Boto] SAlES Wl
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£ & @7 HIRFE 45k AXo|tH15]. #EH u
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M olF, 2 34 Aol F4 1522 A & 2402
B9 Syoleic). AT A SWsHe AR B
A9 2915 B A92H0E iET EE
FHEES Yohuuat AFsH: 59 NIRSE A3t

23 A4 =

2.3.1 MXet LI2ELF HAHBox & Block Test; BBT)

BBTE 1957W  Buehler & Fuchs(Patricia,
Holser, Buechler & Elizabeth Fuchs)7} @A) #11
U= A ol8oty = AAPTHelTH17I(Fig. 1).
of5 Hut ofUg} AgR1o] A&} AtoA & 22 &Y
< Wrtet=t 7HE BIHSHA ARSE DL Sl AARET
ojt}18]. EZH Aozt Ud A9 Y A AARE
B QI6HA AREEIL U191

Fig. 1. Box & Block Test

2.3.2 7|sH ZHM 24t (functional near-infrared
spectroscopy; TNIRS)

E od3Lof|A= NIRScoutA|AE(NIRx Mediziintechnik
GmbH, Germany)< o]-83le] {NIRS 4152 Z45}9]ch
£ )= 760nmet 850nm T49] FY(source) 874
o} FZE7(detector) 8715 AH&sHH, BAE 459 &
E 2% v]8(sampling rate)< 15.62Hz2 A5t

A7) fiyjude FHEEE 1.0~2.0cme Fi}
Zololl YX5f Slol, Fent HE7] 7] AFe Age
oF 2.5~3.0cm& F&A UtH20]. webA 2 A-FolA
£ 349 4E7] 749 ARE 3emzZ AAsHo] 20719
Hde AREstltt. 54 F(EasyCAP, GmbH,
Germany)9] 383t JX& EFsA Cz YA E
71Edo® siylon, IR (nasion)Tt FEFA
(injon) AlolE ofdet AXxI E2F FuHYH

(preauricular point) Afe] $%of YX|se= 5}t
Fig. 2= AMEE B9, 4271, 191 A4 914 9
A& UE™ Table 1 &°f AR&E Aol gt &
HE Uehigith

A =5 A= A9 Akt Al AEE g
NIRStim(https://support.nirx.de/software)2 ©|-&

sl

Fig. 2. fNIRS Source(Red), Detector(Blue), and
Channel(Channel 1~Channel 20) Layout

Table 1. Information of channels

Source number - Detector Channel .
number number position

Source 1 - Detector 1 Channel 1

Source 1 - Detector 2 Channel 2

Source 1 - Detector 3 Channel 3

Source 2 - Detector 1 Channel 4

Source 2 - Detector 3 Channel 5 Left
Source 2 - Detector 4 Channel 6 hemisphere
Source 3 - Detector 2 Channel 7

Source 3 - Detector 3 Channel 8

Source 4 - Detector 3 Channel 9

Source 4 - Detector 4 Channel 10

Source 5 - Detector b Channel 11

Source 5 - Detector 6 Channel 12

Source 5 - Detector 7 Channel 13

Source 6 - Detector b Channel 14

Source 6 - Detector 7 Channel 15 Right
Source 6 - Detector 8 Channel 16 hemisphere
Source 7 - Detector 6 Channel 17

Source 7 - Detector 7 Channel 18

Source 8 - Detector 7 Channel 19

Source 8 - Detector 8 Channel 20
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2.4 fNIRS CO|8 24

nirsLAB v2019.04 AZE9oi(https://support.nir
x.de/software)g AREsto]l AT E EASHIT 4%
AL o} 22 27004 o]FojF ) As A= 4ol
A4(differential pathlength factor; DPF)&= 33}
L7 AtolY A AHE "ot Ao = Qlg Yo]
o5tz 7t Bt AZE Lok AR & A7
Ae B30 71e" dFEGWLL: 7.25, WL2: 6.38)<
o] &5ktH21]. 3 AHE W5 Als(relative coeffi
cient of variation; CV)&= Zt 49 48 ff &L &
AE F4517] sl T o] YA Aol ths A3l
ARtE|eH22). 718 AE HEAR(7.5%= ZED
A k2 foJH9] &2 BFE WA} BA ofe|HE”)
EAE U £ Q7] g 4% 4 AR AR

AcH23). Akstel| w22 91(OxyHb)a} BAtskRg=sl
(deoxyHB)9] Atz wWislk= 4=4% beer-Lambert
H2Z ARgsto] A= QITH24]. B dAEolA Abst
SFERlo] o]5A o&EA X IR HIE Sot=t
o st A= 4 o= wiiEae Aes B
Eo7] fz2o & Atolse AsleEaEr] Wk
HEgste] =8 AR ARESHATH25].
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Fig. 3. AHbO2 during different conditions (a)

Performing BBT with dominant hand(right),
(b) Resting, (c) Performing BBT with
non-dominant hand(left)

3.2 MRS =Y SAN Tt

B A= Pretest(15%) Ho|H 2 AREHA|
%31 Test(60%) HIolH #TS EA5HA. SPSS 25.0&
Bl $AlES ol85l BBTE ¥ oh= 59t 24 Ad
2 Atk E 2o Fatgts ottt 1 &, 29
H s 4 5 Sle Ad 1~109 AR EEER1
Biga 59 ¥ GHEE 1 T £ e A
11~2091 Aol 22nle] Batghe 7 7 Hoto] A
o] qiAAPE R Table 20 AT 22 Hos
H|$AIEE ]88t BBT 52t Atsls| w22 R19] H+t
& Table 35 &3 UEH

FAIE S SBctke Tl 108 5 6780l &
A& B9 Qe FHM o 2 Adsh|Eae 24
=2 Byt Hl9AE A sshe 5ol 108
% 378to] HlAlET #HE Qle XA o 2 Ast
Szl BYEE HolFgl
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Table 2. Average value of HbO2 in dominant hand

NO. Channel 1~10 Channel 11~20
average value average value
1 -1.0013E-5 -2.199E-6
2 9.9898E-5 6.93577E-5
3 1.456046E-4 1.119116E-4
4 5.76633E-5 5.73369E-5
5 5.76502E-5 9.27579E-5
6 -1.31635E-4 -2.01834E-4
7 1.59756E-5 -1.3900E-5
8 1.448597E-4 1.613985E-4
9 1.270918E-4 1.609023E-4
10 1.14957E-5 -1.6748E-5

Table 3. Average value of HbO2 in non-dominant

hand

NO. Channel 1~10 Channel 11~20

average value average value
1 2.83837E-5 2.62642E-5
2 6.14577E-5 5.85322E-5
3 -1.3638E-5 -1.6079E-5
4 7.3983E-6 -4.3014E-5
5 9.4352E-6 8.62704E-5
6 -2.73279E-4 -2.96606E-4
7 4.91873E-5 -8.6597E-5
8 3.82570E-5 7.49309E-5
9 1.139124E-4 1.230220E-4
10 2.1616E-6 -1.698E-6
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2 dFoMe AL HAlEe] BBTE A9
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Table 4. Top 3 active channels in dominant hand

NO. 1% Channel 2" Channel 3 Channel
1 Channel 2 Channel 16 Channel 4
2 Channel 7 Channel 2 Channel 1
3 Channel 3 Channel 4 Channel 8
4 Channel 5 Channel 3 Channel 18
5 Channel 11 Channel 14 Channel 2
6 Channel 6 Channel 20 Channel 14
7 Channel 16 Channel 2 Channel 4
8 Channel 18 Channel 7 Channel 2
9 Channel 15 Channel 12 Channel 1
10 Channel 11 Channel 2 Channel 4

Table 5. Top 3 active channels in non—dominant

hand
NO. 1% Channel 2" Channel 3" Channel
1 Channel 1 Channel 8 Channel 14
2 Channel 12 Channel 7 Channel 2
3 Channel 7 Channel 3 Channel 19
4 Channel 3 Channel 5 Channel 17
5 Channel 16 Channel 15 Channel 11
6 Channel 6 Channel 14 Channel 16
7 Channel 2 Channel 4 Channel 3
8 Channel 16 Channel 18 Channel 12
9 Channel 1 Channel 11 Channel 3
10 Channel 11 Channel 4 Channel 1

Fig. 4. Top 3 active channels during different
conditions

(a) Performing BBT with dominant hand(right),

(b) Performing BBT with non-dominant hand(left)
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Aol AE et o R H8sr] 47] wiFEoltH26].

A o] AR Ak w22 5A1A Wit
Bt 2 AS FRIT & 3. INIRSE= A4l
= 7IEeE ARE siAske Zo] oy ¥Rd
Beer-Lambert H&& ARSI S4 A& A S4€
#e 71E0E oto] ASRIENIY A S
EH19] A WskE 7ML siARTH27]. wEbA] At
Zhol qYdAPER 7]$0] Bz Fho] B3kl wiEol Ast
S22 BAH Hatgho] -0l +7HA9] theFgt
HE 71 Aol AR

E3H A5k Ad U F47F A Fof didR
HE 254 O A2 BET 4 ASih A+ Fol o
AR AR Y% AAE Bt CAE
712402 sto] T2 =4 F(EasyCAP, GmbH,
Germany)& Z-8ol=E otltt. 18U #eje] 27]7t
Aot o2 7] o] 2 Ao ARgH s
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