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Table 1 Comparison of the performance of three mul-

tiplexing methods for parallel measurement

Inter—channel

Multiplexing  Inter—channel
Temporal resolution

method synchronization crosstalk
TDM Poor None Low ( < 10 Hz)
FDM Moderate Relatively high Moderate ( < 20 Hz)
CDMA Good Low High ( <200 Hz)

The temporal resolutions listed in the table represent typical rang-
es for different parallel measurement multiplexing methods when the
number of channels is relatively large. The temporal resolution for CD-

MA refers to the result obtained without using the overlapping coded—in-

formation update strategy®"".
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multiplier tube, PMT) \5PE 0 | 42 il 5150 J R 4R H
JEA A, LD 5 PMT 235138 i e 27 -5 HOL I H s
50 Al L O 2 SO 0 [ R TSk B2 SR, S
T E DL S 515 5 R TS RAEH
JCHIR ] EA 400 MHz YA B G . SRR TR IR {2
T RO e 88, JF R IR AR G i B30T, 458 AR N
15 mm ARk [ 72 S oe , 70 PR UE DG 2T R 44 fish 7 il
SRS E R 0 R I, Ay i 8 B8 R 90 HE AT S 3t T 4
filt , ATt 3 T4 IR THE SR AL R AT S

RGP BT 5 5T A A R S R G
i 3 9 BE TSR S EOEOG IR RIS AL AT
15 3 R AL B ITTHL PMT i H 1) OG R 7 ik 5 5, 5
POGEREE (R AR RIE Sid k. A, REGIA
1A RGSR A AL 78 AU BT AR A S
TG IR DA AR UE & 38 38 4R OB R AL T A &L
KA P . Horf, 785 nm #1830 nm G IR A A 14 &
DIFAEFE S A 1~ 5 mW AL~ 6 mW, I F7E Y
HGEFFLAR T O R IR %) B Jik G 22 4> B 5. 23
mW F16. 43 mW'™* o FrR A PMT 48 061314
fiE 71, H7E 800 nm Ab Y T & R U EE ] 35 3 x
10* s pW', BEAZ SEBIXT pW A I 20 40 HHOBAR
S R T RS RGERE I XS
T s INIRS {5 5 592 3w R 8508 K 8 2538 BT A7
Kk

%R GR 5y 231k (code division multiple ac-
cess, CDMA) 4 HAR , SEZ ORI L M Hl . 5
1L GE I 43 52 FH AR 73 52 FH J7 A L, CDMA 52 1]
T3 G 1 T 22 2 A e A7) 9 1 3 [B) AR OG5

()
Adaptive Intensity

T

e

_— ——

28 (TLL) &2

I CDMA = Goded | 28
Lo B Modolation | EXLH
E E M
Bl i E
rc |i€ E MCcU i
bt USB

2 to 1 Optical Fiber ,

O, A7 2 A T 38 38 ] A £ R, E H i 3 2o 45 7 i
PHSEE S B A EE AR B A AR T T I A AT SR
S E . 3X 8 E A2 w7 91 i Hadamard %5 (4 4=
B, T 2 (a) BT 7 AR A G B SR s, 4 HGSE T
NIRS P £ A G R A5 5 IR I 75 5K o 7 G )
AR, W 2(b) s, XA Gt o B ot 1t
15530 B hnis 5., 78 QR B UCRAE oG B T
AAEREAET B RE T R A A B 2 28 B e i A
FEAUSCT B 0 X 07 5, AT S B A 0 4 SR (R 0 2R
BB, WER R I T RARCRE . BT IZE RS E
R, 288 T SR B4V BB, dae DB R
BF[E] AT 3K 1 ms, X5 7 B[] 23 B 383K 1 kHaz; T4 T A
SCAE I ML BN T 2 e I A ] S AR Ak S BRAY
K FH 56 B g b J) 91 b O =X, R AR R E Ol S0
Hz.

B b A g it 550 B B R b AR R SRk i
G — BG T E0 11 SE B0 223 T R A A s ] ) 2
TERRAS R AT i if, 42 1 B0 B S8 I R O TR
I8 [ FE R LA OR 6 R R AR 5 B 1) R AR
BTG RIR flR AT RS ITAE R I B (F 5 5 I
BRI 5 i 15 R koo B AE TR R E
B[R] 285 3R, 38 1 BT 5 PTG IR PR & 326 ik & A
5 R BT B A5 AR RO T, TR i 42
— TR D K — S LD TR 2R R
W O XOEF I BRI, 4530 18 1 2 f e 4 — i
(] HE 48 P 98 e i O T2 B R R, Sk £ 58 i
SRR R AL RS PR AR AL T A URIE
1.1.2 RSEMHREIIE

RIS UE 2R G 22 38 G R AR RE T I T SR AR

1 RSOGO INIRS RGEEARSGH : (a) REFIUR A5 (b) RGETLY)E
Fig. 1 Overview of the code multiplexing photon-counting fNIRS system: (a) Schematic diagram; (b) Photograph of the system
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Fig. 2 Schematic illustration of CDMA coding and information update strategy: (a) Schematic of the CDMA single-polarization

coding principle; (b) Schematic of the overlapping code update strategy
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Table 2 Participants information

Item Value
Number of myopic participants 19
Age (years, mean = SD) 25.5+3.7
Uncorrected visual acuity of the left eye <0.5
Corrected visual acuity of the right eye <0.6

. .o . . .27
. Visual acuity is expressed as decimal visual acuity'™”.
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Fig. 3 Experiment configuration: (a) Layout of the channel array;

task-related SSVEP experiment
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Table 3 Number of available and commonly available
channels with valid data from no fewer than
11 under different experimental types and vi-

sual conditions

Number of avail- ~ Uncorrected Corrected con- Common to
able channels condition dition both conditions
Resting state 23 20 15

Task state 21 23 16
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Fig. 4 Resting-state functional connectivity in myopic subjects under two conditions (Upper triangle shows group-average connec-

tivity, lower triangle shows significant connections at different significance levels; definitions provided in the main text) : (a)~(c)

Connectivity matrices for HbO, HbR, and HbT signals under the uncorrected condition; (d)~(f) Connectivity matrices for HbO,

HbR, and HbT signals under the corrected condition
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Table 4 Number of significant connections at different significance levels in resting—state functional connectivity in

myopic subjects under two conditions (with no significant negative connections)

Hemodynamicparameter

Uncorrected condition

Corrected condition

HbO
HbR
HbT

(L1=4,12=0,13=2)
(L1=0,12=0,13=1)
(L1=69,12=44,13=2)

(L1=3,12=0,13=1)
(L1=0,12=2,13=0)
(L1=68,12=38,13=0)

Level 1 ~ Level 3 are abbreviated as .1 ~ L3
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Fig. 5 Paired t-statistic matrices of resting-state brain functional connectivity differences between two conditions in myopic sub-
jects (Upper triangle shows t statistics, lower triangle shows significantly different connections at different significance levels; defi-
nitions provided in the main text) : (a) Connectivity differences for HbO signal; (b) Connectivity differences for HbR signal; (¢)

Connectivity differences for HbT signal
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Table 5 Number of significantly different functional connectivity pathways in resting—state brain networks between

two conditions in myopic subjects

Hemodynamicparameter Positive difference Negative difference

HbO (L1=1,12=0,1L3=0) (LI=1,12=1,13=0)
HbR (L1=2,12=1,13=0) (L1=1,12=0,13=0)
HbT (L1=1,12=0,1L3=0) (L1=3,12=1,13=0)

Level 1 ~ Level 3 are abbreviated as .1 ~ L3
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Fig. 6 Distribution of group-averaged task-evoked brain activation in myopic subjects under two conditions (Numbers indicate

channels with marginally significant activation) : (a)~(c) Distribution of activation for HbO, HbR, and HbT signals under the un-

corrected condition; (d)~(f) Distribution of activation for HbO, HbR, and HbT signals under the corrected condition
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Fig. 7 Distribution of t-statistics for task-evoked brain activation differences between two conditions in myopic subjects (Numbers

indicate channels with marginally significant differences): (a) t-statistic distribution for HbO signal; (b) t-statistic distribution for

HbR signal; (c) t-statistic distribution for HbT signal
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Fig. 8 Spatiotemporal distribution of activity intensity for HbO signal in a single myopic subject under two conditions ( Each panel
summarizes distributions at multiple time points within the same condition, and time is indicated at the top left; black boxes denote
flicker stimulation periods, green boxes denote rest recovery periods) : (a) Activity intensity distribution under the uncorrected con-

dition; (b) Activity intensity distribution under the corrected condition
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Fig. 9 Temporal evolution of normalized occipital activity intensity during task in myopic subjects under the uncorrected condition
(Curves represents group-averaged time series, and shaded areas indicate + standard deviation; flickering stimulus period 0 -
20 s, rest recovery period 20 - 25 s): (a) Temporal evolution of the overall activation for HbO, HbR, and HbT signals; (b)
Temporal evolution of the local activation for HbO, HbR, and HbT signals
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Table 6 Peak time, half-decay time, and endpoint relative intensity of the occipital lobe global and local peak ac-

tivity intensity time series in myopic subjects under the uncorrected condition

Peak time Half decay time Endpoint relative intensity
Activity type Mean STD. S Mean STD. S Mean STD. S
Global activity 2.3 1.9 7.4 2.0 0.24 0.10
Local peak activity 3.4 4.1 5.1 2.5 0.13 0.11
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Table 7 Differences in three metrics of the activity intensity time series (peak time, half-peak decay time, and

endpoint relative intensity) between two conditions in myopic subjects (“*” indicates a significance Level

2, “**” indicates a significance Level 1)

Peak time Half decay time Endpoint relative intensity
Hemodynamicparameter
(—statistic p-value (—statistic p-value (—statistic p-value
HbO 1. 0383 0.301 -1.7349 0. 086* -1.8325 0. 070*
HbR 0. 8247 0.411 -1.1574 0.250 -2.2313 0. 028**
HbT 0. 5243 0. 601 -1.5864 0.116 -1.7241 0. 088*
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Fig. 10  Spatial distribution of the center of activity in the left and right occipital lobes of myopic subjects under the uncorrected
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condition (Green dots indicate the time onset at 0 s, blue dots indicate the time offset at 25 s, yellow dots indicate the transition be-
tween the flicker stimulation and rest recovery period at 20 s, and the trajectory color represents the current channel-averaged activi-
ty intensity): (a)~(c) Activity center trajectories of HbO, HbR, and HbT signals in the left occipital lobe of a single subject; (d)~
(f) Activity center trajectories of HbO, HbR, and HbT signals in the right occipital lobe of a single subject; (g) Superimposed

scatter of HbO signal activity centers across all subjects and all time points (1 s steps)

HbO HbR HbT

o (b) ‘
.8
S \
o
3 .
=
D
k3]
£
I}
S
=
=)

(e) \ 10.53%
ﬁ f
.8
g W
g l 2
Q E 3
= s o
] 3 e
5 S
=)
=]
@]

1.05%

P VA2 TR P RICIRAS T 5 i BRH I 9 3 SIS A< 0 A7 (R 3R 8 S 5, IR 7 200 BT TR 38 18 1 BB 5 —
9. 47%, WG =+ R R T 7E 18 H IR B =5 10. 53% ) = (@) ~(o) BRARRAS T e 136 BR3E 38 19 HH BUI0R 404 5 (d)~(e) B IEARAET
R T R T 1YY L AR5 43 AT

Fig. 11  Frequency distribution of the most active channels in myopic subjects under two conditions (Numbers indicate channel
IDs; “*” with white background indicates the second highest frequency, 9. 47%; “**” with blue background indicates the highest
frequency, 10.53%): (a)~(c) Frequency distribution of the most active channels under the uncorrected condition; (d)~(f) Fre-

quency distribution under the corrected condition



XX ] R S5 000G T IHEBOM INIRS R G0 M HAE UL b T AR & rh 9 1 13

PR IX B i 28 F2 2L T A b A, BT BR O AR
AT [ /0N, U6 A [] R B R 2 e A [R] B[] o B
AR5 AR SR BR A 25 18] 0 A B R BN AR E o AR
ZON IRV AERE b R B 5t B A — S T
—IEE— TR R, A5 A i 2 0L R A 0 Bl A
PLARFAE o HE AT BR A A [R] Bl 1C [R] 26 B A g — 2K
P K By BOZ 7 1 A 1A 22 53, UL WA 248 106 BR
AR ARSE , ML K A o e 5 32 A A P R
A0

PE— 2B BT 7, BRI BR -5 SR R ML 3% R A
I I RRAE b A7 AR R G 25 S5« B AT BRI (L 1 B B
UG RER L ik N ) R S ERCPRIIE: SN VL e <io] by
[ HE 38 R B R S o 3k 3R AN [ 2 ) IRUE T 4
B T5 BRAR AR TE I )i R AR A7 e 22500 0 AT,
AR U IEARAS , AEBRARCIR ST Jay w0 e 195 IBR 1Y) 26 Dok
R B) A2 4 K B B Ry, 2R Jm s e )i
TEVRSE [y BERFEEI ] B

R RAE R A ATREA S PR T
GLM (4 BAE 73 AT Fp 2 B HH 556 1) 28 /K P . 35 1, X
AR REAS /N R AR e i AP L B BB T2 2
BB S5300 KA O . A, Wl e SE g it
ORI R BB A G IRAEATIA SIS T4 2R,
Vi3 T AT 55 75 A i R A RO BEE A el
v IR ORI VR 5 2 FE LK, T 54T
K BTN B e — A GLM AL, AT RE 7671
i R ) 5 T iR A A MR R 2 5

MEZ T 2T I AS 5 BT 0 RMS XHT:
5 1o it FP I IR P A 1 B O R, R S o B Ao
ARG AT 5575 K L S0, R RIS 32 2R
DRV YT W P AR R PR i B 2 3 B A W P
[h 3 Al o A P B B Be ik e sh SR 25 5 . X KB
AFFIELE GLM ¥ X fh b P b a] BERHE 2 5546, A
111557 B 9 22 5% A 5y 78 B AH 73 M b e 73 W B .
U, AT R A — 2 R B3RS AN RILSEIRE T
Fi% ot 22 98 1 22 5 T R S 22 PR BT A 55 o 2 ) 8 25
ARARJZ I, J SEATY  25 G SRR A B 5 I P
i Z2 i 1) 73 A 7 AR i — A R

e T AR A R AR R 25 1) B R
A B — BV, JR AL R A 23 [ 23 A S 73
FIL, & AN [ A% B 5 M 7437 5 5 AN 5 4 — B
1M, B S AL 5% BB B3k ] T SR AE AN PARRAIE T £ A
PRI BT FP AR E PR AR oAb, A AR SCE J i
e T T A ) K A [] R P e T S 3 B R AR e 1

BRI A B, (HAN ] 52108 BN TRPIRZS R 1Y i
PR B DU AE —RE 22 5%, IR Syl gt — 22 i ik
I 2 S 4Rk T 7 2, DA v 3 1 R B AR R
&2

LR DL A o 1R A R O A 55
R T BR A B AR 25 (8] 40 A 12 3 i =35 22 B I 2y
AEIE FEAR 2 SRy iy iz 5 S5 e I [ i e A2 Al . i
FUITE B ATHT IR AE T A AHETE AR SRS
R B R B 22 5 T SR B D RE W O R AR
0N/ e TR 5oy [ EZERAAS 2 W 1 2 A G e S W A
i, 140 R 32 S A A N AR [R] L R
AR HLBERR b, A BE S IH ] WK L8 D) e IR
MRS I G AR SRR B . X, R 24/
I IE T AR B, DL — 28 A G R AR 2
HAT IS 5

4 ZFHiLERE

AR PR 4% 22 38 T8 Ty R 1 ST 40 A0 63 ) 1 v IR
A HR P 5 S I RE T X DL 3 A ]
TR T — D4 T O INIRS R 48, I 58
T AR R SRR AR NI, RARLS S
5 Z 0k e BRI KBl E(E A Bk, B
M AE AT A | R 2 RO AR P A A A e (]
) 25V 8 R o5 2R G0 P R T 3 % 7 M S 6 25 TR
A, HRE A2 SEELAL i IX AL 36 1 2205 5 RS e R
B IF I FER B ST AR I 4 AT 55 B AT 551
RENS PR Z YL 5y B, B0k T i R G A i D fig
D £ v ELAS G (R N R 0 o VAT AR SCHR
IR T RO INIRS Al i 7 5 &
Gl AT N PERE L 2 T INIRS RS & B4R
Bt TR R T 28 ASEATY RT [ 58 T v 3 A
T RGE R A5 h I RS AR T, D
Jo 5 AW A I 45y 1) i — 2D e 8 , AT 4
BT P AE G T R 7€ AN 2 Br R o TR AT R

References

[1] Liang Y B, Wong T Y, Sun L P, et al. Refractive Errors in
a Rural Chinese Adult Population: The Handan Eye Study
[J]. Ophthalmology, 2009, 116(11): 2119-2127.

[2] LinL K, Shih Y F, Hsiao C K, et al. Epidemiologic study
of the prevalence and severity of myopia among schoolchil-
dren in Taiwan in 2000 [J]. Journal of the Formosan Medical
Association, 2001, 100(10): 684-691.

[3] Vitale S, Sperduto R D, Ferris F L III. Increased Preva-
lence of Myopia in the United States Between 1971-1972 and
1999-2004 [J]. Archives of Ophthalmology, 2009, 127



14

AN/ RS9 S g o

XX &

(4]

(5]

(6]

[7]

(8]

[9]

[10]

[13]

[14]

[15]

[16]

[17]

[18]

(12): 1632-1639.

Shih Y F, Chen C H, Chou A C, et al. Effects of Different
Concentrations of Atropine on Controlling Myopia in Myopic
Children [J]. Journal of Ocular Pharmacology and Therapeu-
tics, 1999, 15(1): 85-90.

Fan D S P, Lam D S C, Chan C KM, et al. Topical Atro-
pine in Retarding Myopic Progression and Axial Length
Growth in Children with Moderate to Severe Myopia: A Pi-
lot Study [J]. Japanese Journal of Ophthalmology, 2007, 51
(1): 27-33.

Wu P C, Yang Y H, Fang P C. The Long-Term Results of
Using Low-Concentration Atropine Eye Drops for Control-
ling Myopia Progression in Schoolchildren [J]. Journal of Oc-
ular Pharmacology and Therapeutics, 2011, 27 (5) :
461-466.

YiS, Huang Y S, Yu S Z, et al. Therapeutic effect of atro-
pine 1% in children with low myopia [J]. Journal of Ameri-
can Association for Pediatric Ophthalmology and Strabis-
mus, 2015, 19(5): 426-429.

Morgan L. G, French A N, Ashby R S, et al. The epidemics
of myopia: Aetiology and prevention [J]. Progress in Retinal
and Eye Research, 2018, 62: 134-149.

Wu P C, Huang HM, YuH J, et al. Epidemiology of Myo-
pia [J]. Asia-Pacific Journal of Ophthalmology, 2016, 5
(6): 386-393.

Carr BJ, Stell WK. The Science Behind Myopia [M]. Salt
Lake City (UT) : University of Utah Health Sciences Cen-
ter, 1995. In Webvision: The Organization of the Retina
and Visual System.

Gani E, Rio A R, Nugraha M K, et al. The Effect of Myo-
pia on Brain Signals: Insights from EEG Studies [J]. Jurnal
Penelitian Fisika dan Aplikasinya, 2024, 14(1): 19-32.
Mirzajani A, Sarlaki E, Kharazi H H, et al. Effect of Lens-
Induced Myopia on Visual Cortex Activity: A Functional
MR Imaging Study [J]. American Journal of Neuroradiolo-
gy, 2011, 32(8): 1426-1429.

Zhang Y, Lin X, Bi A L, et al. Changes in visual cortical
function in moderately myopic patients: a functional near-in-
frared spectroscopy study [J]. Ophthalmic and Physiological
Optics, 2022, 42(1): 36-47.

Zhai LY, Li Q, Wang T Y, et al. Altered functional con-
nectivity density in high myopia [J]. Behavioural Brain Re-
search, 2016, 303: 85-92.

Li Q, Guo M X, Dong H H, et al. Voxel-based analysis of
regional gray and white matter concentration in high myopia
[J]. Vision Research, 2012, 58: 45-50.

Li R H, Yang D L., Fang F, et al. Concurrent {NIRS and
EEG for Brain Function Investigation: A Systematic, Meth-
odology-Focused Review [J]. Sensors, 2022, 22 (15) :
5865.

Lopes da Silva F. EEG and MEG: Relevance to Neurosci-
ence [J]. Neuron, 2013, 80(5): 1112-1128.

Morteza A, Neda N. Advantages and Limitations of Func-
tional Magnetic Resonance Imaging (fMRI) of the Human
Visual Brain [M]. New York: Nova Science Publishers,
Inc., 2015, 17: 65-72. In Horizons in Neuroscience Re-
search.

Jones T, Rabiner E A. The Development, Past Achieve-
ments, and Future Directions of Brain PET [J]. Journal of
Cerebral Blood Flow &. Metabolism, 2012, 32(7) : 1426-
1454.

Liu DY, Zhang Y, Bai L, et al. Combining Two-Layer
Semi-Three-Dimensional Reconstruction and Multi-Wave-

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

length Tmage Fusion for Functional Diffuse Optical Tomogra-
phy [J]. IEEE Transactions on Computational Imaging,
2021, 7: 1055-1068.

Wang Y K, Zhu W R, Zhang L. M, et al. Integrated neuro-
hemodynamics and electrophysiology imaging system for acti-
vation monitoring in daily situations [J]. Chinese Journal of
Scientific Instrument, 2025, 46 (04): 184-192.
(BT, R M SR, 55 . 187 1) B0 22 100 30 77 5 i AR 3
I Ay — 1Ak INTRS-EEG & 2 48 [T]. AR 240
2025, 46(04): 184-192.

Cao N, Zhang Y, Bi A L, et al. Changes in spatial frequen-
cy-related functional activity in the visual cortex of patients
with pathological myopia [J]. Recent Advances in Ophthal-
mology, 2021, 41(5): 428-433.

(B, sRA, Mo ¥y, A5 R PR U L AR s (AR SR AR O
R B 2 D RE T 384k [T]. IRFHRT kR ) , 2021, 41
(5): 428-433.

Zhang Y, Lin X, Bi A L, et al. Changes in visual cortical
function in moderately myopic patients: a functional near-in-
frared spectroscopy study [J]. Ophthalmic and Physiological
Optics, 2022, 42(1): 36-47.

Gao C, Huang H, Zhan J, et al. Adaptive Changes in Neuro-
vascular Properties With Binocular Accommodation Func-
tions in Myopic Participants by 3D Visual Training: An
EEG and INIRS Study [J]. IEEE Transactions on Neural
Systems and Rehabilitation Engineering, 2024, 32: 2749-
2758.

International Electrotechnical Commission. Safety of laser
products - Part 1: Equipment classification and require-
ments: IEC 60825-1:2014[S]. Geneva: International Elec-
trotechnical Commission, 2014.

Strangman G E, Zhang Q, Li Z. Scalp and skull influence on
near infrared photon propagation in the Colin27 brain tem-
plate [J]. NeuroImage, 2014, 85: 136-149.

Wang Q M, Wang X C, Ye T T. GB 11533—2011
Standard for logarithmic visual acuity charts [S]. Bei-
jing: Ministry of Health of the People’s Republic of
China, National Standardization ~Administration,
2011.

(EB2, TR, HARE . GB 11533—2011 brifi x5 11
F [S]Aemt: PR R IR TUAE SRS b [ [ bR A4
BZE 5143, 2011,

Chen L. C, Sandmann P, Thorne J D, et al. Association of
Concurrent INIRS and EEG Signatures in Response to Audi-
tory and Visual Stimuli [J]. Brain Topography, 2015, 28
(5): 710-725.

Fishburn F A, Ludlum R S, Vaidya C J, et al. Temporal
Derivative Distribution Repair (TDDR) : A motion correc-
tion method for NIRS [J]. Neurolmage, 2019, 184:
171-179.

Izzetoglu M, Holtzer R. Effects of Processing Methods on
INIRS Signals Assessed During Active Walking Tasks in
Older Adults [J]. IEEE Transactions on Neural Systems
and Rehabilitation Engineering, 2020, 28(3): 699-709.
Harrivel A R, Weissman D H, Noll D C, et al. Dynamic fil-
tering improves attentional state prediction with INIRS [J].
Biomedical Optics Express, 2016, 7(3): 979-1002.
Nakagawa S, Cuthill I C. Effect size, confidence interval and
statistical significance: a practical guide for biologists[J]. Bi-
ological Reviews, 2007, 82(4): 591-605.

Cohen J. Statistical Power Analysis for the Behavioral Sci-
ences[M]. 2nd ed. New Jersey: Lawrence Erlbaum Associ-



XX 18] R S5 000G T IHEBOM INIRS R G0 M HAE UL b T AR & rh 9 1 15

ates, 1988. Dynamic Functional Brain Connectivity Time Serie [J].
[34] Thompson W H, Fransson P. On Stabilizing the Variance of Brain connectivity, 2016, 6(10): 735-746.

A code-division photon-counting fNIRS system and its application
to visual function measurement in myopia

Zhu Wen-Rui', Wang Yu-Ke', Liu Dong-Yuan®, Gao Feng'
(1. College of Precision Instruments and Optoelectronics Engineering, Tianjin University, Tianjin 300072, China;
2. School of Artificial Intelligence, Tianjin University, Tianjin 300072, China)

Abstract: Functional near-infrared spectroscopy (fNIRS) is noninvasive, portable, and suitable for measurements in
natural environments. However, it still faces problems in practical measurements, including weak signals, difficulty in
high-speed synchronous multi-channel acquisition, and inter-channel crosstalk. Therefore, this paper constructed a
code-division photon-counting fNIRS system and designed a parallel measurement method based on code division multi-
ple access. The system achieved high-sensitivity, low-crosstalk, high-speed synchronous multi-channel acquisition.
Based on this system, this paper combined a steady-state visual evoked experimental paradigm to measure the hemody-
namic responses of the visual cortex in myopic subjects under uncorrected and optically corrected conditions. It ana-
lyzed resting-state functional connectivity, task-related brain activation, and task-induced spatiotemporal dynamic fea-
tures. The results show that the system can stably acquire multi-channel weak hemodynamic signals from the visual cor-
tex and supports multidimensional characterization of brain functional response features under different visual condi-
tions.

Key words: functional near-infrared spectroscopy, parallel measurement, visual function, dynamic characteristics



