Journal of
Clinical Sport NeuroPsychology Vol. 1, No. 1, Fall 2021

Review Paper
Clinical Sport Neuropsychology: Past, Present, and the Future

Seyed Mohammadreza Alavizadeh®: Nasser Sobhi Gharamaleki®!

1. Assistant Professor, Department of Psychology, Electronic Branch, Islamic Azad University, Tehran, Iran
2. Associated Professor, Department of Motor Behavior and Sport Psychology, University of Allameh Tabataba'i, Tehran, Iran

Citation: Alavizadeh SM, Sobhi Gharamaleki N. Clinical Sport
Neuropsychology: Past, Present, and Future. J Clinic Sport
NeuroPsychol. 2021; 1(1): 1-12.

CrossMark 4

URL: http://jcsnp.ir/article-1-7-en.html d 10.21859/JCSNP.1.1.1
@ 20.1001.1.27834271.1400.1.1.1.4

[ Downloaded from jesnp.ir on 2025-12-22 ]

ARTICLEINFO ABSTRACT
Keywords: Background and Purpose: Sport and exercise psychology is one of the major subfields of
psychology. It concentrates on the application and development of psychological theories and
Clinical Sport practices. It helps to understand and enhance human behavior in sport and exercise settings. Clinical
Neuropsychology, sport psychology is a subset of clinical psychology that focuses on people in sports. Neuropsychology
Psychology Sports; is a branch of science that studies the physiological processes of the nervous system and its
Psychology Clinical, associations with behaviors, cognitions, and emotions in individuals with normal and abnormal
Neuropsychology. functioning and related disorders to brain injury. This study aimed to introduce and review clinical

sports neuropsychology (CSNP) and related scopes in past, present, and future studies.
Method: This study is a review study without meta-analysis.
Results: Accordingly, we mentioned the past and present CSNP studies. We have also provided
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Introduction

sychology is the study of the behavior and

mental processes (1). Sport psychology, or

more appropriately, sport and exercise
psychology is a specialty within the wider science of
psychology. It stresses the association of
psychological and behavioral rules that influences
performance and how these can be applied (2).
Clinical sports psychology is a rapidly growing
discipline that combines clinical research and
interventions from clinical psychology with sports
psychology and practice. The origins of
contemporary neuropsychology are based on the
examination of brain-behavior associations. Clinical
neuropsychology IS the experimental
implementation of the biological approach of
neuroscience. It accentuates the comprehension of
the pathology of the central and peripheral neuron
systems. It also emphasizes the interconnected
quantification of neuro-cognitive functions and their
impact on day-to-day actions.

Clinical ~ sport  neuropsychology is a
multidisciplinary field of research. To examine the
learning conditions and peak performance of athletes
CSNP uses experimental and laboratory methods of
neuropsychology, clinical sports psychology, and
cognitive sports neuroscience. The present study
aimed to review the methods and researches of
clinical sport neuropsychology in different periods.
We have been reviewed various studies in this field.

Method
This study is a review study without meta-analysis.

Findings

Past research areas

Before engaging in recent research in sports
neuropsychology, it is necessary to review some of
the basic concepts of neurophysiology that inspire
research in a functional organization, the
combination of perception and action, and the

various types of information that are organized in the
brain (4).

In this review study, we present past, present, and
future methods and research in the field of clinical
sports neuropsychology. This review introduce the
methods related to neural pathways and body
representations as a group of previous studies (4).
We also introduced contemporary methods such as
electroencephalography (9), neurofeedback (10),
biofeedback (11), heart rate variability (12, 13), skin
conductance (14-16), and cognitive rehabilitation.
Finally, we introduce researchers and methods of
deep EEG or LORETA neurofeedback (17, 18),
transcranial direct current stimulation (19), eye-
tracking (20, 21), and virtual reality (24).

Discussion and Conclusion

We concluded a method such as neurofeedback,
which is based on electroencephalography, has been
considered as an ideal psychophysiological criterion
in sports science due to its response to changes in
psychological and contextual stimuli and
measurement sensitivity (25).

Finally, future research in the laboratory will
focus on the use of the information discussed in this
review to improve the learning process. Using
laboratory methods such as functional magnetic
resonance imaging and deep cerebral electrography
or LORETA neurofeedback, the classification of
neural markers to track the learning process will
continue, with the preferential participation of
multiple memory systems for efficient consolidation
and recall of this information. Researchers in the
future will move on to understanding how
information is consolidated during sleep and whether
there is a way to increase an athlete's sleep time that
is more useful for transmitting information related to
long-term memory. In addition, the development of
devices such as electrical brain stimulation devices
to facilitate the operation of the optimal memory
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system for classifying specific structures is
important; These methods can help researchers
prevent memory / stimulus system mismatches that
lead to poor performance. The long-term goal of
researchers could be to provide teams with a way to
strengthen their training by measuring how their
players are progressing with  neural-level
rehabilitation programs, and to use this information
to create appropriate interventions to bring all
players to the desired skill level. These methods can
give teams a competitive advantage in situations
where they are physically, technically and tactically
same level.

Ethical Considerations

Compliance with ethical guidelines: This article is a review
study with no human or animal sample.

Funding: This research did not receive any grant from funding
agencies in the government, governal, public, commercial, or
non-profit sectors.

The authors contribution: All authors equally contributed to
preparing this article.

Conflict of interest: The authors declared no conflict of
interest.

Acknowledgments: We would like to thank Dr. Somaye
Entezari for her help in designing this study.



http://dx.doi.org/10.21859/JCSNP.1.1.1
https://dor.isc.ac/dor/20.1001.1.27834271.1400.1.1.1.4
http://jcsnp.ir/article-1-7-fa.html

[ Downloaded from jesnp.ir on 2025-12-22 ]

[ DOR: 20.1001.1.27834271.1400.1.1.1.4 ]

[ DOI: 10.21859/JCSNP.1.1.1]

fiFootdD ¢ ® I 6259 © 99D 299 oI IS g mas AE2h

$950 Jlio
ts )39 L (owlnldly jouas

b..\.lgj cd‘b VRS

e Shol )b o poli (V0315 59ke Lo jesmosaw

ol 5 oMl 3T o233 g SN sy susli ol 09,5 cslyoliasl

Ol el (Ul aodle oSl (39 (wliBly) 9 (5321185 09,5 (olidilyy il Y

FXVLES Ao wlaswin

Sl (Bliclyy Ganlss (37 53,8 4 o sl (ouliily) sy (ol SlagliS S| (S eyl 5 g (oulidily, 1B 9 20 Bojlgas’
9339 53 JELB 28l 5y o8 el (b wlitly) ) glae gazea s (5559 (b (ouolidily) 35155 00 (oS 5 W05 0 sl J1B) S92 5 S 5939 (b (oliaiilyycuas
P ol g calis ol b ol bl 5 (as piuws (Sl sloan]d adllae 4 oS cul ole I gladls wliiilyyuas 51> 55 05 (B339 ool g
b olitilyyaas oy g (Byme (5y9p0 Alie cpl Ban iy 00 (S50 ol b lasye slacs)50 g jlxigl g jbxige 2,5, L ol (sl wlid o,
el ol 5 Jb a8 slagingg > ol b lae sladine; 5 (3559 olibily jas

ol (65950 aalllan o gl cnl 109,

ol 043 )] il glyy salpdgainy g ot ol Jlo g 4838 35 oB5pe il posliitily s Sldllan 4y pobsl s sl

@ gy lisej (biyg olidilyynac g (b by (wllyy sladid) 5 S 5 lpiedr (bjyy b (wlitilgyuas 10 S Ao
sl 83,5 3l 1y (o0l e sl 48 sl il 03 g 4tdy 53 i s Vo o[ VIVA onscdls s
Voo /oMY e 10 iy

VEe o AT o e

aidasobhi@yaho0.com : :4.bL|,
SYV-FFAYFAQY : il



https://orcid.org/0000-0002-5220-4940
https://orcid.org/0000-0003-2254-5282
mailto:aidasobhi@yahoo.com
http://dx.doi.org/10.21859/JCSNP.1.1.1
https://dor.isc.ac/dor/20.1001.1.27834271.1400.1.1.1.4
http://jcsnp.ir/article-1-7-fa.html

[ Downloaded from jesnp.ir on 2025-12-22 ]

[ DOR: 20.1001.1.27834271.1400.1.1.1.4 ]

[ DOI: 10.21859/JCSNP.1.1.1]

el B (o g 0dljissle

ool oad fag e Jlgj ar)> (ilediius gy 5 (s sis)low
el )3 (350 (23] 5 oAb s ) ized 2ol
Wl obacs)lon ol b lasye (63900 5 SOy (2l 9 S5 B9re
(0) At (Sl (grae slacigic 5 &0

3 Ses iyl 3315395 58 o igeme il olisily ums Ve |
bl sl awsh Wiie cuml b by lasely 5 Sldcuas
Siloditne 5 S50 5l pAbole ity e ol BLIplg s
5 oloyd giydely G & Cul hlen BlE Gxs g ©gd LG
Orzen (Bldplgynas ol WSl ol 1 pisugly
WS o Jos 5B (S35 a0y 3 Il sl sl Silime Syt
P TS L s (g5 s SOl ggose o Sloj ofsa
ehngh das o (B9 (b (oolidlyycuas (P 0) 298 a5
@Bileil g bl e oy, L& cul (dlad,n
B9 BB Slacl pole g ()59 (b (wlily) (oulitilycuas
Py & LS5y 0o ol 9 350k alpd (s p Sl )

b libilyycuas glaging 5 lagby) soye ddllas (] Ban
i sbaise) 4 ol cpl pcasl (LS Sloj (slaoygd ) (8559
Sy oo o)Ll (wlidily) ele 5l LS cpl ) (o SLS

95
sl Jelo518 (1940 9 Jlopllsi s (65950 adlllae S adlllas

Lasl

ALBIS D (bys b (wlidilyycuas 5SGsS gla by Lhmgd ol
ol o &l o]l oladgein Cpimen g (b g

WS gty (Sdige

Y (5859 (olidilyynas aipes 3 53l o imgly 4 3y I Gl

osupldl &5 S jgye 1) (SiPgude)g (wlul paplie i ol

8 neuropsychology

® neuroscience

10 neuro cognitive

1 localization

12 neuropsychological assessment
13 traumatic brain injury (TBI)

14 concussion

dosdle
olidley (V) ol imd slanilp g, alllas ple O ulitily,
ol paass S Tinped g g elidilyy 5380 psbar b T
3fdes 3 )8y 9 (Blily) Jeol p &5 cunl ol 0318
Sl oldlsy (V) S e ST ol 208 egd g (13509 (uyed
5 lapingy 5 Cusl a5y Jb ) Cepwa o cul (glandy T
S 3 el g B9 elitilyy L) (il (oliily) ) b soalilas
b (SB3lsy 9 (hipg (Sbi JeSo (b (o9 (oulidily) S (0
hBb)ye (BUBCly) (it 9 Olgy oMo sl 4 g cul (5555
(ole sbsilopgrie ool Djldne (o55)9 anele lael plo g ooy
iz o A8 o ST 1355 slalame 0 1) (Blblsy sla il
il b cuslie P Slady b glagley 5 b sl
(V) a23iee a1y (555 slacame

9 O S 4 Sl 9 (S S SlSagy laientily asis |
Pl wliiiley (com 5 o yida do g 1] Ulodgy aieddMe ] S >
pole plansis (pan ohig Cul 485 Cjgo (i 4 Clasl pole
JoddMe a4 )855,9 wile (g0ly8l o S 2S5 Sy 4 Clacl
S jokaiedy LIK55,9 (ol adllee .5l Jle (63, Slos &S Wlons
W) So exiiyd g pll jae 09l (sbicws BB (LUl Sl
(F) ol o dlou) €¥ (1359 Clas! poled pb 4 Las ingh

sl B g jhe Laulyy adllas )3 (e *lidilyycuas (slaady,
S oy cwl olasl psle )l (las 2)l8 2l oliilyyceas
g VBl e lolee b by (sl oS g (e (ool
2 e G liiilyuas o) 28T &g, 0Skes gl ,sb
5 paseis &S Wb T Sl bl wlb g sbl b sasecs YU
5 Bldcsl (e Cluls 5 pas gbiasy gyl Vbl
K3y ol badye (6)l8) 5 (LS hnd § 098 LIS sy (piren
Il hB iy by S 4 Bl e L))

! psychology

2 sport psychology

3 Sport and exercise psychology

4 clinical sport psychology

5 empirically supported treatments and clinical interventions
8 cognitive psychology

7 sport neuroscience



http://dx.doi.org/10.21859/JCSNP.1.1.1
https://dor.isc.ac/dor/20.1001.1.27834271.1400.1.1.1.4
http://jcsnp.ir/article-1-7-fa.html

[ Downloaded from jesnp.ir on 2025-12-22 ]

[ DOR: 20.1001.1.27834271.1400.1.1.1.4 ]

[ DOI: 10.21859/JCSNP.1.1.1]

el ¢ 132 6559 © 98D

=9998 20 —ICEJ@ g_was dEwn

oW (gl s o Jnl jre & 0 Seelie slacl I, leMbl S cul
oY STyl oS S8 58 Sl @ il e ol e OB
I 9 Uiy JSb wlo e sla Sy g o aw 3)90 > Sl
N Candg D90y SleMbl des o diwly ued jd amd 0 &1 o
&S pac o 3 o S| LSS CS s g Cuwd Candg Al Sy g
! Py (S Bbli) o & (a3 @ly) osiyS al |
2 oSy (B ag il i b ol bl 1 e Job )0 ples
bais olib Lalyy glanl |y o 1 ol anb 4 bgyye cleMb adss
S o

5] idghy ladine;

S placeas w3 ) N alardsy S sladisg b s 9y bLS)
S JUSw odmy o8l (S 5 b im0 S5 ) (s sl LS o
odl (Sl & AL o (Bjly 5 Ablie ) MBI Y g5k 5 (S
o $539y9 S o 53 395 bae 13 1y (S o olSB Ygane
4 9 995 JET o] ()85, b sy o 4yl (688 s Sl 4
oty U g pleal g (3130 B g o Jithe jVL (o 9 adye (2
slaguly i jobots omd o0 Foly ()3 g S (o0 Sy 32 42
Sunsdy (n S paass 5 (p i U bl o yols I de )13,
SleMbl g laaslyy 45 3> (St (i (53200005 sl b 4«03
b %o egill Jelge dlasi g jgian wile (8L g (058 i) 4 by
slacgerme ol p (2 (295 S @ 2980 e g A oo d2)LSS
Pl s gl gaw 53 (ovas S ey (e Oluwlxe jlorony
S5 Poke b o33l 5 (028 (il iy loigyg 4 (ol 95 0
Juasl )38 o b lisms g 9295 Cellsb 2 (omare (slmosims Jliz
oo Yote dbul el ol clbokiyS 4 wac (slaoins i)
Jeiliy plyieds a5 390 o (cmnliow g SLiS Jeaslly I ord sz
slizw g Jraily @ox &5 3980 ypal 98 g0 AU 5 (uglivws g
3 M8 (o 455 025,l35l 5 04 Jugend 5 4) 503 9 (S079
b (ol ©yg0h Al oo &5 WS (00 dbml (Sl judg pSIl b

6 anatomical organization

7 sensitive afferent paths

& somatosensory areas

% electrochemical connections
10 excitatory and inhibitory

Elyl 5 035 Jos 5 Sl S5 w2508 (aaplefls 3 laisingsy
Dgd oo odd adleile a y3 aS K e &l 1y SleMbl eSS
ol ) (Tl g sl ) (o e slappe Sl
s g 3o ooyl sl odnlio b 1l o &8 Casl e 2,558 4l
woxy 285 Sygo ol b ladye (63,518 Slasigy 5 (aras sl
s S e Jl (S5 I SWja (pasude (daw )3 wilys o0
9 43S 55 0 Clasl pluw olal o 1) g 103 5 2leid (ol
Sl slacalld ity sy ae 25X o |y byl e
bug & WS Wy QS (e w30}l
S 2l cals colesyd b sl o dbol 455065 s sla olossls
Higad oo Sy d)lSo )28 S lgieds e Ljle Sdmg}y | S e
0L 0929 & 9500 Ly polaie cpl & (STl ool o Jiall
ol O oS lp dueY o 05l b 1) Gledlibl lase (S5
T bole 5 ol sl ol Wlodsaslo os8LsS sl puin jl &
Soben 5035 e o &S Jlaj dloansl el gy il el oo celus
OleMbl ¢ ol slap sl oolatwl b STyl s dgd 0 j9d b
gl S oo T (LSS (SsS (s Sl o3lil L) (15SLS
393 bl 13 &S sl om0k S 2ok ) SNl 155LsS glyl oy soles
Wl bt b (38 351 5l sy e85 4 S g Sloadedly o
o 3 oo 53 ulgs SledMbl pl diiid oluss 59 9 030 ,Lid y g5 diuo
oo ol oy Bble 4 b o9l o Jite o piB 4y g g 005 b
Ay

pole o &S Cusl (Bltily)uas claimgdy 3l 505 (S TSy laisl
ihie (oS CS > ol o bamme STl Ll andly 3 55 (559
slab 355 o G 2lajl 4 I8 ol plol gl & S S8
b o v (ras pljl b b ol (Lad olail o)l jl S1ib]
I Py il G 3929 Sl as 2ljl opl ) bl
opl dgb e adlid 55 Yo)lacKadl lgicar a5 wmd i | lness S

odd iy ¥ ool s sla e T 6,8 abilojle Lawgi o)lgcSad]

! neural pathways

2 Jocalization

% decoding

4 body representation
5> homunculus



http://dx.doi.org/10.21859/JCSNP.1.1.1
https://dor.isc.ac/dor/20.1001.1.27834271.1400.1.1.1.4
http://jcsnp.ir/article-1-7-fa.html

[ Downloaded from jesnp.ir on 2025-12-22 ]

[ DOR: 20.1001.1.27834271.1400.1.1.1.4 ]

[ DOI: 10.21859/JCSNP.1.1.1]

Sl B (oo g 0ljssle

g S50 sebdr ) (8559 3 Mes 9390 ()9 ) (520,55 0 Ol
Pl b (o35y9 3 ,8kas 2 as K)ss oy Bigel S Jlo ol b i
b Jlb S @ ol o8 Gloj (g gdoe Jiad olsS 095
g 28Nes pr mas W Gisel (bl dee d9ame Laig o
sl Cins s Yoo

Bual b amy o 1y o Kal ol syl 4 &S sl (59,7 i 95 e
353k Sl edliwl b 1) 35 (Soiglnnd clld Gl )Soes
ey g S cdld 5 Gl plys slagmal clld aile o
(V) ad yus 1y 268

B Dy o plSin )3 il S @ 1l G ol
B )l (s S o0 o)) (oS sloailits U g B (lpd s
0?9y ol sl B Jlgie byl o Gloj Aol ) oS 248 pSaie
S5 9 Slgy SBINS I (rowg b sl (S5 (loyd S 4 el
S 38 OhS5)9 3,8es S 53 cl g ogde {(MY) Cunl 0 s
(VY sl

T Jleyg Il Gl b Mg (SHIPIE gl 4 & ey (ol
2 e ) o)l (B abley slp Cangy Ul 4 358 o0 Sl 33
@ dacS oo 4 (S5 53 Cawgy (Saoglie b (b)) (S0l sl S
Oaddy da 81w WS g Cawd LESSH > Bl 5ye 208 colld s
03y yobody Cuwgy (bl Lol el (S5dgn 508 (Sl 5l slasliss
slaalllae 95 oo 485" Jla )3 55 ol 9 (Sl (SaSl 5l (B3
S St o] B GBASES 1 Cusgy (23] 48 ol L (VF)
@legiesg @l cul o3g Taned J U )R g eyl cod
Iy Cawgs (2blwy wiilgs o 3l gy slaaldlie oS ol oaly LS )55
(V8 00) diad das ez (5559 50

Gy 2bdelp dcgerme Jols Bl JSlgijb b 0 sls sl
3,8 Bl g ad ad,SH8 sl 4 yonie adel y cpl ool sxe oy yed

® biofeedback

10 heart rate variability (HRV)

11 skin conductance (SC)

12 galvanic skin response (GSR)
13 electrodermal response (EDR)
14 excitement

15 cognitive rehabilitation

5 @05 sublide 2085 ()l 0905 Ao puelolineg pSUI sl 3,
D9 o T g jhe0 535
Sl (oB9) gd e odel 353 T BUS (S5dsn e S & (g ison IS 5
oSS dled g5 l5 500 ) 51 0l L S sl (5350 lgl dlllne
WySo 8y Cangy Ao LI ) &5 olaag iUl 25k 1) e
adllon > 2] g5in Zlosl slogSl ) Lols b NS a5 g
b b dsl plo g gro pasedd (gt o O)la g
(V) 2980 02latnl jro (o 3 Sloe adlllae 5 (gj00 slacs, B

S 300) 38 3 Sy 3)90 53 iopllad 5950 o)1 Gelg) Sl (S
Oy o050 s pSojlul V) sbie bwg (559 b Lasye
2Salel Juilty 5 Tondonlgsl (claJouily (nSike (3 ang b
A 53 yitne Slgi o joia Spled iy ol dogiclle 58 gandib
Fo S ulp BB 4 Ghe0)S5 0 clagiagy 1) 298 4B)S
Sl oalin b (8559 b sy ladShos (Stuser 5 (1505559
Lo yo (5l il 23,13 el 8 1o a3 (sl blbg y inlSs ol
7 o 055 L laiiye (3L (o Jpuilly g g a0 (sl oy
b o

ol 55 Ms5e0)KiGn (j Wi o T as WpS
glgel 2300 (ISl 231 4 &S sl a5 818 g Ghig0] 295 900
slaply b Song Siboled 5l 8Ly cledbl 51 2BTL ) 258 (5520
Ak 0ABCw (30050 b She odadlis &S (gl
lp ohag ssbots (omas Al D i) 265 (g5 gloel sla STy
Oyt 5 Cunl 0392 03latuld g0 (A) drgi (lS b JHST le)>
Sy gyl dle (6)%d Gl M) > Lisel Yiaos! dslie K,
Gl &B)S)8 ) pdy90 38 (Sopdl g Chhasl Ol gla S
adllae o 53 Ts] canl 28,5158 odlizul 3,90 (3) gy ol 35 Bing

5 sl Wlgi o (onas Wilgd ey (higel WM gy e (V) 9y

! Functional magnetic resonance imaging (fMRI)
2 electroencephalography (EEG)

3 cognitive electrophysiology

4 averaged evoked potentials

5 readiness potentials

6 event related potentials

" neurofeedback

8 EEG biofeedback



http://dx.doi.org/10.21859/JCSNP.1.1.1
https://dor.isc.ac/dor/20.1001.1.27834271.1400.1.1.1.4
http://jcsnp.ir/article-1-7-fa.html

[ Downloaded from jesnp.ir on 2025-12-22 ]

[ DOR: 20.1001.1.27834271.1400.1.1.1.4 ]

[ DOI: 10.21859/JCSNP.1.1.1]

el ¢ 132 6559 © 98D

=9998 20 —ICEJ@ g_was dEwn

P9 e 03 S O)laels OS50 4 Cand LS55 il yee (ST
2SS b g S o 4y Sl (S > Sl STy (3390 g9, sl
2 4y 3igs B> 5395 dr i dbogypo leMb] &Sl p3Y ol (o
Lagye SleMbl LolKe o SleMbl ol sloj > daii 4 dus) e
ol iy s basgs o (1S 0 720 45 jobo o Aituun
S Gl LS 5 5 0yt 2ol )18y S g oo
(V) ol jly53 50 2V ol 51 (13559 53 Vb 3 Shos &y (oliws 6l
oyt ol 4 & ) Toud oy dai (5 pSojlul AT wda b,
5800l ES ) 4 o Gl il lanlS 90 S b (st
iy S8y g Cundy ©pSojlul sl iy mia b3 ) @y
]

Iosleanlp pobar ol Sitag (YY) addS ey Jobo
P Sy Bld ol adlas )y miz 2y slag,Sell
ladlias oyl 5l (o8 3l bl0,S o3lial _o5jg 3,Shac A5 IS5
& Ylais] 45 wlools plosl Yauis coli €8 oliio y3 1) oyado s oo
b » miz el S pn; wxSeilul S sbg)lsss U
55 g3 Joli Tog3) (30 b lasiye (SloS pome sl (35> (slacidS
P BASeS )bl ndn law gLk 288 05d e by olagag b
OIF e Bdiyg 5l 6olomn y3 S (o0 &8 o 3kl (S35 09 Laee
S alacadye 3 (o g o) odlitul wia 2b3) plejer 5 pSejlul ]
by s S ool witiy b, lacSine 1 Al oo lSasb
sadlae > oy Gulio puie Cob €S 6y S0l (sl (gladed
Sk (BuSesalio i o pbsl pin JS5)5 sbesS > L &5 4yl
el (55b ausdge 2j90 53 g 38 o0 Liled |y oadlans i
@l Dd] (S el iS5 bt slog b (YY) 23,5 o
VY) ol osds Jlasl (453y5 )0 palis Coll ¢Sy dalllas

cabadlo 35k 51 S 0 gjlodund (gamd Lo SV (gilro Cundly
slalaso ol (cly el gd o ol slably clann]s g 8IS
oalaiwl Lad 3 (55l L Lawslon b 5lg s aisle placalled (ol i g 5lodus

¢ high-performance sports

7 point of gaze

8 micro-saccades movement
® fixed eye movement

10 virtual reality
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! LORETA neurofeedback

2 transcranial direct current stimulation (tDCS)
3 neuromodulation

4 pye-tracking

5 motor performance
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