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Research summary: (English)

The study came under the title of designing a modern tool to train the
decision-making skill of football players, and this study aims to try to find
effective and permanent solutions to the problem of mistakes made by
players when making decisions and developing advanced training
methods and techniques to help athletes make quick and effective
decisions during sports competitions, as well as studying how training
using this tool decision-making skill In this study, we used a sample of
(15) senior football players and applied training to them using this
application, and we adopted the experimental approach of one group that
relies on tribal and dimensional measurements as statistically processed
by means of arithmetic averages, standard deviations and Pearson
correlation coefficient to indicate differences, and one of the most
important results we have reached is that Neurotracker technology was
effective as a training tool to improve the decision-making skill of football
players, as it contributed and resulted in the development of this important
skill significantly at different levels of difficulty and through this study
we recommend the need to expand the use of NeuroTracker and virtual
reality technologies in training athletes on other skills such as
concentration, impulse control, mental visualization, motor synergy, and
others, as well as developing specialized training programs using modern
techniques and technology for various sports and age stages of athletes,
taking into account the special needs and requirements of each sport.

Key words:

Neurotracker — modern technologies and technologies-decision-making
skills-sports training



Résumeé de la recherche: (francais )

L'étude a été intitulée conception d'un outil moderne pour former les
compétences décisionnelles des joueurs de football, et cette étude vise a
essayer de trouver des solutions efficaces et permanentes au probléme des
erreurs commises par les joueurs lors de la prise de décisions et de
developper des méthodes et techniques d'entrainement avancées pour
aider les athlétes a prendre des décisions rapides et efficaces lors des
compétitions sportives, ainsi qu'a étudier comment I'entrainement a l'aide
de cet outil compétences décisionnelles Dans cette étude, nous avons
utilisé un échantillon de (15) joueurs de football seniors et leur avons
appliqué une formation a l'aide de cette application, et nous avons adopté
I'approche expérimentale d'un groupe qui s'appuie sur des mesures tribales
et dimensionnelles traitées statistiqguement au moyen de moyennes
arithmétiques, d'écarts types et coefficient de corrélation de Pearson pour
indiquer les différences, et I'un des résultats les plus importants que nous
avons obtenus est que la technologie Neurotracker était efficace comme
outil de formation pour améliorer les compétences décisionnelles des
joueurs de football, car elle a contribué et a abouti au développement de
cette compétence importante de maniere significative a différents niveaux
de difficulté et grace a cette étude, nous recommandons la nécessité pour
étendre l'utilisation de Technologies de NeuroTracker et de réalité
virtuelle dans I'entrainement des athlétes sur d'autres compétences telles
gue la concentration, le contréle des impulsions, la visualisation mentale,
la synergie motrice, etc., ainsi que le développement de programmes
d'entrainement spécialisés utilisant des techniques et des technologies
modernes pour divers sports et ages des athletes, en tenant compte des
besoins et exigences particuliers de chaque sport.

Mots clés:

Neurotracker - technologies et technologies modernes - compétences
décisionnelles - entrainement sportif



cliginall Lails
Aadal O sindl
e e claay)
ettt ettt ettt ettt ettt ettt ettt ettt et e re et e eteereenee e eadl) S
T ettt ettt ettt et ne et e enas A pal) 42l Gl jadla
T ettt ettt ettt et e eteeneenns Jslaall s
B ettt ettt ettt re s JaY) Al
Call iy o/
0 TR dadie-]
07 et et e e e e et aeeaaaa allssy) -2
L0ttt e Gl Calaal -3
L0ttt Gl Cila 44
TR Gl dpeal -5
L L e Gl & -6
L2 e Agliall 5 aaball clul il -7

(Al il i)

bl il Jlaa 6 Lisad) Cilin plpiSilly LB ([ gY) Juail)

B0 e e gl



B e =l Jlaall 8 La o ol dnaal 211

) DR 2l ol Jlae (8 L ol Sl g LSl £ 3} (ay -3-1
3, (Virtual Reality Technology) (s &) a8l sl L 5l 635 -1-3-]
32 . bl il e la il s aal i) a8 gl 48 5 L ol 9385 -1-1-3-1
R 1 TS (Al) elibaV) KAl 485 5 L 4l €5 23]

bl cuoall el il (Al oelial) oSN 4, La gl 95 -1-2-3-1

B, (3d multiple object tracking) A& sba o <5 -3-3-1
ol e Wodlss (3d multiple object tracking) 4w La o535 -1-3-3-1
B ettt ettt ettt et eaeanas 2k
35 e, (Simulation Technology) 3lStaall L ol 4S5 9 4,085 -4-3-]
36 bl il e s il slSlaall L o) 9385 5 4585 -1 -4-3- ]
B30ttt bl Jlsall 8 481 jall 5 gaatll il 4]
3 e bl cuaill 8 sl cbaal) ) ghai 5.1
3T ettt bl e)aY) st A L ) gl aladin) -6-1
37 e, Gl ol Gllal e La gl il 7.1
B8 ettt Sl e1aY) Gawad A L ol 6 aladia) -8-1
3 e all el class 8 diaal) &l kil 9]
B8 e 21 3Y) 5 a1l G )5l (Bdad 8 L ol i€ i -10-1
38 e, Al 5 Gl clialy ) e s i 5121141
£ LT Caal) lad] ind a8 L o] i3 ladind ]2
30 e Al 480l a8 L ol oSl alasdin 11341

2T SO embl) Jaall b Aaall el Jaiaall Jaiad) sy cibasil) -14-1



ol il Jlaa B AN ST ;G Jadl

S T UTRRRURRN Ligal
B BIBUKEN R )
B, ab )l Gl &l al A dseal 2222
A5 e abl) il 8 ) el A 83 jial) Jal g2l 322
A5 e bl ol 8 Aled il ) 8 JAS) 48K 4.2

et 2kl el e el 3l JBl 5.2
B0 2kl )l A e Bo )50 9 uanll el -6-2
BB, ranll el e ol e paill pili 7.2

AT oo, dacleall Clsb)ll (e Y sal Hl Al lad) il ja8 yy ghat Cllasil yil -8-2
A7 oo, ekl ) () Al AAS) (e SlLass 922
A8, kol ) Al lash <ol pa8 ) shail dylee cilandal -10-2
Ao, bl il &l el Aladl dleie il a5 Silagl 112
B9 .o Glua & g Glaliviul -12-2
300 et e ettt e et e e et e eraeeeree e EONIEN

Al cuilal) ;G bl

Lilal) il fa) g Caddl duagie 1 /g¥) Juaill

3

S e, gl
3 e, Al A Hall-1-1



S oo Giad) adinas 2-1-1
S e ——————————————————— Gl de 3-1-1
53 ettt Gl Ao jlial oy 5 -1-3-1-1
S e ————————————— Gl &l ppata -2-1
1 TP Jiall patiall -1-2-1
3 ettt Ul juaiall -2-2-1
3 et ettt ettt et e etaeeaaeeaeens Gl O¥lae 2341
X T il Jaddl 2131
B ettt ettt ettt enens SSall Jlsall 22-3-1
S oo a3l Jladll 3.3
S s Gl glanall pan Jilu 5 -4-1
5 ettt Gl @l g3l -5-1
3 JORT Eaall (A daadiosall <l Y1 5l LS dalall ) -6-1
50ttt Alaziuall Llan ) Jilas gll -7-1
S T e e e e e e e et aaeaaartr e aaeaaaas EONIEN

Gl ulady e i L Juail)

5 ettt ettt Ll
59 e Canall ol L) il A58l JalaS (mye -1-2

On JsY) (s sl 2 ) a1 JASY (gaaall 5 Ll Gl o (55 A il e -1-1-2
5 e et e e e e aar—— 4 grall

o (SUI g el & ) Al AASY ol g Al bl e (89 8l S (i ye -2-1-2
00 e e e e e e aaaaa 4 puall



O Gl (5 gl 8 ) Al MASY (gandl (Ll Gl (e (35,8l il (aye -3-1-2

OL i

............................................ 4 giall

O @l N (s siaall 1Al AASY (gamd) 5 L) (bl G (35580 il m pe -4-1-2

02

........................................... 4 grall

L) cilaliinay) 2222

Cla il A8l 2322
AN oY) Ay Hal) il Ad8lie -1-3-2

Abilal) Al Az jal) il A8l 222322

5 e AL ZANA 4 Hal) Al Al8L -3-3-2

ALY Zn ) g il il Al -4-3-2
ALY Zalal) Apim Al il LS8 2532

ooooooo

c;\),d\ jJJLAAAM
Gl



Jolaat daild

dadall o) sindl Jsaall
13 Aglaal) g Aild) clahall Jaaal 138 gy 01
55 LAY AT gt A i) Qailadd) Cp 02
59 Aygrall ga oY) s gimal) (b s 3nally BN QabY O (3900 S O 03
60 Lygrall e (A (g giall B g anally BN (bl G (5980 il C 04
61 dygral) (o G (gginal (A 5 mally AN Gull) G (39080 gl o 05
62 dygrall (o bl ssional) (b s mlly LAY (el O FoAN I G 06

JISEY) daild

dadall O gl JS)
32 il oL VR pcalidy) adlgl) el Jlasiod) Ciam 01
34 Gl B o3l 3,8 aa 3D-MOT Ay afaii) 02
36 il i) Aualy) (8 BlSkaal) Ay 03
54 Neurotracker sk jLial 04
59 dygral) (o J) ggimal) (b (s rally ARY bl A e (gsina G 05
61 dyguall G A ggianall (B (g 3rlly B Gubl) (B el (ssinn G 06
62 Lugral) (o GG (g giall (b gamlly A Ll B Guedl ggisa Coy 07
63 Dyguall (o gl ssional) (A g anally BN bl (A oDl (sl 08




cdadda . ]

A8l Bl Adalh Wl oa Js A Tles Dae Cand b L)) Bl (B (alsil) aal e Basly bl s
Al pe e dpia iyt Aalll cVlae Cgd a8 Al agall 8 olingd M) aslail aaEl ey
cele IS Lpualyll AelalYl ety byl ol ki 8 e lilaal) ¢ 1Sl Ll il

astally Aagipall dabisal) \galiplaiy dyylatll ddpeall ool 48K 3 Jila Lesis pdiiall allall Js3 e 80 Chags LS
18 5 Canliall Adla) 2o layshi o 850801 e Letulons pa (o (o Sy ) sl ey Joall 3 il 5 Al
fuan (S5 Al sniilly adY) i ) slede Ay Gsidll 5 aslall b arilly Hslaill e Al i 5 skl cilalia
Cilall b skl gptie) ae¥ Cpindl JB (e aleia¥) JS W O b dlaga o AL AV sla b aaly)ll clad)
sl 8Ll ¢ o lilaa) ¢ KA Lipal) Ln gl il 5 culyiill de sama it 5 Lty Al sl Sl o oaly)l
P b ol eI sk aals Al Al Jalsall o byt 5 il caleg¥) 4D culyiall ¢ ol Y
Groaall el o Say ) clalaiVly Bl oz hasals cAlils 3835 Aoy L) Jilad oKy cculyil) o3a oladiial
gl Cpat e e I

CHLAN JLSY 35S depun ) o 5 il o (gygpal) Gugpaal) DA 33 Jeadl a Gl ¢ Aasall 3Lal B
DR (U Cangds ¢ (osills (ipal) Jaill 3y e RS ¢ Baiaa Adjea dlec sa LA it adlsl) 8 AL Y
S sagis chlally Lol Qs Jles S sulee ) Lyl dleall oda atiay L Adbaall Jiadl o Jeall (0 g 58
D Apalyl) QLY 8 s (2008 2 cluss ) "N 8 LD ol eha) Aall 0S8 o S L Sledl) Laa)
LA e sl aed Cpptall o pald IS8 baa 5aY) dang 138 gl ¢ Zadlal) 38l g DA SLAS) L o0
delaal) il b Wl 4 Lo 13 L Gudll R gl sas 6 Ledy Olal) e S B 0S5 O oS
R

OSar (2003 ¢laliag Jiila) Ll 3 5yalls o100 Taussd Taame LSl oyl Aa3) oyl )l Clylea aah
Slo il 3 oellad agd (1993 ¢Sl Alsha 58 sae e eldY) e Alle il Gl ol cpualyyll
cililainy) Ll dudliall leaylan ) JSLERl () gy agd Iy Al )l Cilgal) 8 Lgalaiins dagall o sladl)
Lo e Lol gshnn a4l cihlead) e oda Sl 33 chles Saa ny LS (2003 ¢olalins Jls) dpnlid)
Guliall gl 4 Al iyl il e 5l 4l gl (Sl sam 4 Gl oyl piay 8L Sya
eyl s Aglly A Chleall sk AaSay il many of Gaxg Y (1989 (Thomas & McPherson)
& ANl A a5 (1997 (Weineck) gl ae "dipd) AN 58 Sl Capuill (€ L Qe cdaal
Vises (2004) s3T5 588 by A hleall Lpanly Cpaaell Lol dagall o Lalaasily L JiaY) e1aY) (i
LAl BAs) 513 4 5lee ) (pe sl L'z ppnalyyll Aasial) Ayl ALY LS U g snsally Alall G
Lalell Giialil) e Lals Gldial Gaiy Epage HHill 33 a5 Sl Capil) Qg c3laiall 138 cpa 5 92 dals)
Gl Jaghads 8 ilsylaall (any (Sl alaill Jlae 3 a1 3l ol 885 .(2003 ¢Ja535S 5 () s piSle) Alaall
Sl (2004 0y5uaTs 3588 2001 ¢ 3588) il 3 Gsaaall 4asy OIS Lo me (aplaiy Ly cAaabll 3l pladindg




(J5) Bleall Ludil e LSS cililee eha) PA e (51 AES (8 Shleal) o il 5 Laie 4l Baag) ¢ JBal) J
Glo el o Jpanll 23 (1998 5265 Sis) Axalll 3 (pe waall elhae) w5 (1994 ¢ ug )ilSy Surisass
U oY) ggime B (mlisd) Bagl 4l s skl gad) o agle Blall S ol o815 el gadl e gsi)
Elleall (o gl alasinl ) LYl culeall Cpo psill 13a ol ((2001) 5 S0l gy alisy alailly LaliaY) el
Osaiy ccnaall e ogadiny byl of ) el o Q8 sl Ol ) el sakaall Cleall L) Aagesd)
8 uiall dplaall aladind &5 Ladie clld (o uSal) Glr_j Adliall adly (jo BIA Aaidaiae Cagpla Jla A 230EDE bl
Jsa) Gstie Joshal) gadd) e o)V olS Ly ¢ ppaill gadl e il 6 Gday o)V OIS il sdiall dsylaally
oM (e s A ) Glalima) oda <l (2004 o5als 588 €1979 oleysas L ¢1994 (o)Al
A)Laal) Cappat o3 (2004 <53 AT5 3588) il Al 8 G e Uyt oualy)ll (35S0 Ledie o131 8 el iy
(&) ASoal BaiaY) iy widailly Japdadiilly adgilly OLAN 33 e (gshaiy 521 Gadll Jaadl Ll e Ln 481y
o onshal o e s ¢ OLAN B3 oyl (bl Bpmdll o2 S5 o i) (e OIS (1994 ¢ g
bl oI B aula peaie s Ll Al (125S) (lallS daala (ga S Olon ses sl J8 e limasl) Jill
85510 s 21 (2008 ¢ 2y 9)l) Leays (& lill sy ¢ (2006 ¢ by L) b€ 2011 ¢ s sids ¢ L L)
(2014 ¢ Qs slaanyl ¢ 95 ¢ suhle) Aalyll B LAl pial geatil) shaiall (e gl WS ¢
¢ DlapSy Hlusy) 8yshiias S5a ey s Ay A Jeliilly Copalll e o cang ¢ Ao lead) lial)l 8
¢ AT Al e ¢ (ALl psulls Balll Aad) ASjal) J8 ailial) el ) ¢ Al e ¢ pgihli s (2011
Gibh oo Luall e 5)all e laall Ll 3 5yal) 5aas WS (2014 ¢ 4pde) ASall ol Sosl el e
lalll gy & sl eyl S 13 .(.m; @fﬂ) gl g s paall bl s ol aiual dalia,
o= leally (5l 1) ding il 5,8 8 ¢ () 38 b A yual) aall 3S8) (e S L) Bk das o (S e el
s Gasd (2001 ¢ lus sl Giwlle) 1Al 1 Al Whla laa e 5l o S s
dysie o(Jldll 520 ) (il g Al Lllsy ) Conlll Aalise 8 e DU 486S) Alaiyal) ¢ il Jaracally 5K b oSl
Gl AL 18 om0l 383 (S D L e laal) (il o leball Julid (& Agaas ¢ 534 gsina) o
sie Ly 5 lull e Alygh dpuape a6 die € 2014 allad) WS G Lol aia Tl ged JsY) Cangd) Jamasll pae
) salsel) aaleall el S cundl 35 of il e OIS el g s oS5 L W jies o liall Ailaia Jae
o) Gola o @Dy Gl 8 Blen aaly andi e G cilagdl i caeal) Aaadls 3 e sl L)
) LA g 138 ol ol G 53 Gasall Gy Sl ddad B casal) o aSay e Gudlial
fpasad e CASEH Chlay puand) A 2R3 Saci (1998 ¢ 0NS) Guaall 38 Culsn sl a L DU e
T asail oy sl LA wim mhgas IS L AV LAl J8 1 il e J8 51 T bes 81 S ST ecadsall
Aapdiag A8 dia) dagia Cond 3RS ¢ pad) LB -yl (A jrall aslall (8 ALk 3738 Nie Gaggall ¢ (DB AN pia
Osealsy ol AV 1 5)S8 (1997) OIS Gy 13Sa5 (2011 edhlaySs Hlauss ¢ 2009 ¢ DI85 lasils) lalally
Ge oSl oL casall s A lalSall dals dias ol (Dlie s ulad e agihla (st Al e
Labalal) Cailsall e el A (e chabaal) ol pall L AtV L e haall Gosd) e bl 3 dalsy cdlld
Jaly Aiuially Ayl Al sl dlee A 205 (2011 ¢ 255 ) ALl Colailly Alud) e slaally A8 5l




Catlafs S Sl Sl s dalas ) alipll 138 Coagy + (38l xpdal) DN 3as) e aliyy calaaf aal (3,4l
O sl (g 8 siall) ApSasel) lileall ¢ () Guall) dand) Vlae 3 eyl (38 Jala 2] G (Bt
Janll 13¢) e lidaial ol ape U oy ce Leall clialyll (e 22l 8 gl 138 Ladia sl L (s k) Jla) Sl
Ly Lo Wle Guaadl of cpm 8 el ) G8laYl sl 58 3 SoSal oS auliy agh 8 Aadlusall duals dpaaf 13
Aduially gl Ll el dlee il Hlas Clgay -yt Wl clgind Caniay 4

Aa Aaglie DA e delud) plasinls il Jie doals bl g peadivg eyl dlee 8 sl Jln ¥
O O - Lasl S ot (g0 Jaal aladiudy (Jaldl) dusjlans « S5 e Gappall g padll aladindy ¢ S5 e
G iall gl ge sl sda (il Lam elal ) Jsasll Hhal SAS) 8 Zaally Sl s laall (il Gaa cllia
Cagl) Gaiat oSy ¥ by ¢ agoal dglial) Cailsal) Jlaa) o Lai eolal Juzadl apai Guaalyyl) (e calla) Cum gl
ey ccpmalipl) 355 Gprontd Bl el Capporll 8 L sl i€l Gl iy La 1ol (2007 ealsms i) a4
Lals celaV1 Bl Cappal La gl i€ b o5 cgyg ) o) Joall i cadiial) Jsall . Lindine o Uity L Ledlaa) oy L
) L NeuroTracker s Kinetik Life 5 (s slsall ¢ la3,Y1) biofeedback Gk (e loa ey I8 ¢ Aiall )
ol ool el 30 43S NeuroScience (e (s il A Auaall NeuroTracker aus () el

Dl gl gpadl ALY Jlae (B Al 8 U GlacY) e 4l (Faubert) us ool seils
sk alall 138 L (Juiige Aaala) Cpasd yiide (A sl e as8e DA e App NeuroTracker cys alall <yl
allad) ol ppen 8 Al dfind) aliial) (pe sl YA e sl

Dl pexi Al le gt SISV (V) Ayl st L paalypll pmall (SHaY) sl wantl Gy Gunes g LBl
¢ Jlaally Lalal) aleall o vl 5 Gl Al 5 LA cp llad) (uSay 43) Lo lpall ol gi e dusly)l)
il o dsde (Sl o hadll o i 5 ¢ lajasa (L ondlal) UL ASh) bl i NS Gany A
3y ¢ 2001 . aly Spl) dasiiall dypadl Alaa alaainl elld Ly saase dpalyll alead) 3 i) 5 4ol
Gl Slagliind ¢ (2004 . 05aTs Gsan « 2005 . ospals Jupl) GlieVls il slexiul ¢ (2002 ¢ g5l
- 0aAly elilis ¢ 2008 ¢ alibigs &5 ddylall Y LiaY) Aiyeas (2000 ¢ elibis ¢ 2007 ¢oys ATy ) Syl
dnalpll 5al) il 13 Lo el () oSal Byl gt pandy ¢ Al Lal o Al ¢ K3 il 538 Loy, &3.(2006
Ll (1991 ¢ Juiss ¢ oulis ¢ ) Al (aldd) Jaall s Ganlul) &)oYy &b pead) Ciillag o i
Bl ga gamall GDIRY) (e Y pmall (DAY miai 5 ol Glall (e s pasn ST il e adiad
£ ) dlly b pnal) Caillasl) Cungg g loal) Agpe 3im Sadl Bl o lus Jsdall Ga ¢ @lsl) (& L dualyl)
35as Sl @ ¢ JE daw e (2013 4. 050aTs D« 2013 .05 aTs Sy kil ¢ A claaball e
lelans ) 3ac Lusally Calaa) sae Jlie (aand) dil) apiil) 31af) Ll Caillagll cuhylaa) 2508 G 5K ADle
o bl o il 258 (2012 ¢ Gl i ¢ Oliad ¢ Suse ¢ Goudlingd ¢ gmid) Cpause 3 (e
il iy AN Akl 1l S el e sdle il 58 eV Jumdl ey Lim A el Caillagl) oyl
¢ Oy ¢ @Y Ol ¢ Lt ¢ ) Ll ) S eV s laysliis Calsal) aay Ala @l oS oY)
deyu Gunlie o oY) e dlle gy Aafiye cilS Aalyll sl o odlayy (st sedal Jidas 8.(2014
o odlays Gl ang ¢y e 3dle (2010 ¢ gy ¢ GASh ¢ lals ¢ eS¢ Gusd) (gradl oLy Anlladl)




Baaly 4xlSe dpay oliiil Andlas dagas 4240 4SS Jiege (8 Apalpll e Lalsdall e (siliag 3l 5K oY
185 Cll Cpanalygll O pLaiaS By S CBLR) e Dage Jgiall & 0 dlld e 3dle (2013 .05 3T puidl)
D¢ A galin) el gy Al L) Jadin 1 aleal) Baaeie Lo Laind Lpadl gl adiall aalie b Gl e e
B ai age A (g Lpabially aknall Aaalinall A pall daliall ales & 5 (2011 ¢ jalS5 ¢ Hlade ¢ Gush o
len Laiily el o Sall s ol elea¥) cluball o34 e (2013 ¢ o) (3D-MOT) byl 400 sa0aidl)
(2010 ;-3 AT5 () (udlil) ol Cappaills Adadipe Apnlid] A jae

(2012 ¢05yaTs 5 2008 cslos Suslely) Abal) of aleill amy £ ladl) D550 e 23300 ALY Y lally
aadill ) (2012 casisnbus Cimsd) Gamalpll puall (Aprall SHY) i) dngie (2012) asimaubay Cipmgd a8
flodl S e S s ind Ll sgisal) dle "alelY) I L8hoApn Lijne 28D Aaga (o deriinsd]
5803015 o LU Ay pally 8 putanally Apalipal) Aallaally e inall A8 al) Ll lld i Loy gl o Lne Janl (o my A
e Aade 48 Chles g 3D-MOT ol B Capaill 348 i€ ((2013) cpmdl Bl st 3 ALlal)
(ipm ) salaly sainall Al dppad) aaliall gyl alaill die sl byl Djlie G sinall Cppualy)l
sgial) doga abeil AL Lpulul) Aliall il byl oISV sste (n Aoaly B mlill copelil (2013
ClsSall aal ga Axdsia e baine A0l Gl 3 agyadl aledl) o Calgal) 5l L allaially 3l Saalil
e Wiy oI 3D-MOT sl D06 oY) o Bage cupal Luyy i€ (Bages Al ooy dyslaall L)
Al (gradl Jadll 35 a3 oY) eled Alatia¥ s ALull 38 Caale b Aibiaall sl Ay o il 808 Y]
Coelal ey e sl (2014 05 paTs Gumile) Al 3,85 Aalall oV anlia (e ol Uasipe (S5 o (63 Loy
G (2014 (sATs sl elana) Ll gal ALY dadagl) 55 8 3D-MOT 50 &pal) dyuaall 41
Alalal) 5,1l Ay padl il slaall dallas de jusg oL 3D-MOT slaf) D6 ayaill (ge lada 10 Caiaas ¢l
Gappail) of (gpal Al cpedal celly 1) ddlials . oS 3Ll dagladilly gl dpudil] cl)laal) DA (e Alaasdl)
Gadl LS (sl Lnglnll A5al @) Jie Le Laial Alall cld aleall 1) JEY) jelsh of (Say 3D-MOT eyl 0
(-2012 ccapmsy il ga)

b lelhadll Calite 8 Le daadl &y 5 bl gaes ciled 0y oal)l) capaill Jlae o 4@ o3a s o
paeill g Uad (L) Cappail (5 Ssal) ¢ Unill) Jaall el SHaV) culad) b Ulall adl i€ Jal (e dasial) sl
18 i) Ayladd Gudl LS e cupal Al Ayl o3 lld Al (ge g (Raasal) slad) djles b s ralal)

Al slual) Cilide ged ity Aalially Lnll 03 auitiy Ly aa Jhainly Jelits el Wbzl
Appad) A8 dalledl e i3 daal) dandll ddee o e 5 A dlia Lelly ) Loy adlsally cile sl
S ilaglaal) JalSs Lo (gshaiy ) AShaY) lleall (5S5 Lavie (ald JS50 eall (& asill Laiball aall JaaSls
05855 Slalabaa) quiats (S e JEall Jaas (e (2002 e ) Anll il (e 222l el Glafind alla g 13805
appull AS5al) dalles Uide Cang caadie (3sud g0 B sl anaie gld B il sl ol WlShas A alled
Gl (JE) o o taaly Cly (A jealiall o paad) dadil Lalil ays oy eelld ) ALY e juy deldlls
g e Gang el el phaY LA Goan o Laliad) ae slially gl e cilSpalin aui gl e
Siae O pedlil a8 Ligra (el Gu DSV Gl o) sl SS gyl Wlae (8 Aalial) cilasladl




(2006 015,315 Sl 1988 s Al Us) (Aamall gl Jlaall b 4nsis Cgll 3 (g yme AT Sinas 53S0
dle JSiy 138 Gityy (2009 ¢ 535 &6 €2007 5 pals i £2000 «pshs Gllla) saiaall A jall dallae il L
(1988 cs ATy i) dpasill agiba o cilbelsi al o) 8 aaill b G €Y )0 ddaall) )l s

Aall Glaglaas sl 2axie olim) GLESLLY Lalal) LpaalY) b Ldyrally dpall A8LAY1 aleall saa) Jiam
iaie gualic sae afi dalll (e lgd alla) dage sa daxiall Sl aill L(MOT) saaniall alual) o b .inal
leasti (S ) pealiall dae (DA e dalyll 3508 a2ty L Baley A adtall paliall (0 waall G (e )l e S
ey e sdle (1992 ¢ uiily ¢1988 ¢a)sins Ciale) ala¥) sae 3245 ae oIV Uiy (1989 ¢yl oy
alial) daey ccladbatl) Jie cagdall 3 a9 Ela¥l e e auls dele & depul) o Eas Al el
o FINST 350 (Storm (1988 5 Pylyshyn ~ 5 (2013 L) ciball jaially Cargd) o dalally (diiiall
Ji L Glyise Ganady gpadl sl o dgladl Ayl ST e S caeand gl 25y L pualiall alddl) am 448
s il o (1992) ouiily 7581 (g AT 2ali e (1994 Pylyshyn) Jie IS5 Jery jeaie IS oLady)
a e Lalaall iy esaaly oLl 5U8 Callaly Lo g ¢ oaliit) alime ol sl e Shal Jfiad Sl G Lgapens
naliall il 5l Saawie ol AT iy (gpead) Uil o Chaal Jae 7538 cclld pas i) Jguays 35al) o L apanil
(2005 ¢ 3plally L) A< anal)

s 8 5o iS il G &) cpaalll (8 3aawie sl alasl) (s 88 i ) okl e il (i
DSV ) o1 0 (2005) 0saTs clis adl s (2008 «ys ATy SlsSa 2005 ¢spals lis) samiall alual)
L Gl LT Sy ) pualind) sad oY) aal) IS cagdisla 8L Lea oy ) e sV dae 50l ae iy Ui
Liiye sae 3sas G pldls - peabic dagl ) doay Lo i pgi€ay B sl 0l o s (8 ¢ ualic 335 Jlsa
SsSan J) (gAT Aal ey ol jealiall puage a1l gl eainll pige o $3UY) e sl B L) eall
o oY A Ao pus JobY) ail) ey Jliy ol (o Jasig aally syl Jaal) oF Y ¢(2008) 0y AT
L 5SY) bl sl e 1Y)

Jiatig G €Y1 Calyall L pmall LELAY) Cbpaily Gleiy Lo dagylaall ABLY) (e 230 Glia Y celld g
g G jaaY) gadhll 508 e sy agalad Jaeas G 51 cpaal)ll 5538 il 1) Lod daalgl) AB0Y1 (amy
Oe s o oSy udl LS G (UFOV) aall Zyg)l) Jlae aladinly aldall oladV) Joa Al coluhall ¢yl
sle UFOV dega (b clld a5 (2009 ¢ys5als 53053 £2006 ¢opspals 3k, 2002 «o9als Jsg) cupill
sl agdiall Aadlea Byl i Y Ll V) gl Jlaall elail paen (3 zsaiall oli) a8 Laaild (g p )l
o G ja¥l Gl e 3D-MOT Zege b Alasale it (3n5 Koy a3l (2012) agisluy ush ekl 8y
slall Cailge ) As A yra AS10) Aage (o i) JE AlS) Gl cagigmalag Cipmgd ol LSy G el
ploal aiti 8y5 s c(gpeaid) laall aaa @lly Ly Jalsall (g 220 o aaiad alilly adkally bl Jia Zaadls)
Aoyl aatinls (2008 (s ATy s 2002 Vsaises GlIsd) i dsay ae sl 2y Baaeie Ll
e (55 @) Y Aty Jiy o oS a3 @) DA e 3D-MOT bl (35 ) paal Ujedal (Bigan 2o
O Gl Wil 8 LS (2012 « ushs <) aladaial) sl dawla cagyla i daglgd) 385al) (Jie dgeLaial
(2012 (s als clsay) ofall oladl aaas e Vs 581 Gudilyal) iyl e g oaal i) o liadll 8 Sl dilse

—
w
| S—



dcsens apl & L Y1 Gadhall (e e e EDB Uyaal) (2012 Faubert and Legault) it auall
desanall & LG de el CulSy caall il ypmy dage o g AT desane i 55 ¢ 3D-MOT dage e
& Al Ao sanall Cipelsl chamglondl ASall dage o BaY iy b legenall il & Ladie .cayd G ALl
Lia Jadd 2l AN A8 Al dage Ao Ly

9 AN Al e Caag) IS et PR (e 88l ALY 038 dallae o Ahall sda (e ) oIS I
Sbaaall Galllls Ll 523wl A pmial alal) ais e aghyd 8 Ji agam gl T SV 0 ilyal) IS 1) Lo apans
Lia bl 13) . G ) sl 45l G 58Y) (il pall dygponl) 550800 3l 4yl gl (2005 <5585 <li)
Oo G e Gaihall ad Jane Gy G SV (sl iy o Gy D calel) Caillag e Jl A3l (o
1) L Aian 400 A Sllin clld pay +cyyaill AU Bilas 228 Jans Aaadle dind calaill e Laliall 5 13) ()il dals
" Juadl ales Jana L S (gl Jedad 388 ¢ anlly iyl Conniall (S o (S cappl S

eall Gl (e JAD 3D-MOT sl N all ymall Sy Cappaill Ja )08 apiiy L el pall 028 b
G0l e (S O g cpail) B8 Jie ASualinn Apumalyy B o3 B8 e e Liagagd) LA A3 e
Baxie bl (sealy Lo Saley LA8d Gl M maia IS0 el dgiiall e Apulal) Glogladl) 561 e
Ot b edlall Ju e esngd) splindl o U Lala cllall Juadl aand (e e cpaty ccalaay) Jasail
pele (i OIS 1Y) Lo S B (g pm Caly (s S sanins 1S 1Y) L T8 o e (o ety ABY (g0 o3
G Ao sana (o (e B33 Aaga i (hady JURY) e i) 58 ) LA A3 Blea Jali ASEN eyl
Ajlaall amy Lealus€) iy eyl Masl 8 3)leall Gluss) Ol Aiadg -(2011 Raab, & ,Plessner Bar-Eli,) <ylaay)
sans i culS gly i (1993 ¢ as Uiy csalS esmnsSy) (Aele YT 10 ) sacl) il Aalall saexial)
(s (s8OS Alad) e S5V Glsiad) P Lalll Lala e ddail 8 ASLid) Sl s el
Masl dplee adint « (hpmal) o sSall ) Tilas Lgad o5 Ay Adadil (of 3 AS)Laall Aalall Wgil) ) 5y 135 (2003
cCasAls k) DA Al ilasliuly Al oY) Jie L) Bdime Glife A e Aalyll & Al
Sles ol J<a sl sl )l dnl daxiial 5,813 @yl Gllee e ehdll Ghall sailia adiay (2011
(2007 al., et Vaeyens) ddamalls 433 yall agivy) 4 dediia dgpemy iy Clindiliin) e sading (agpadl) 4as
ASI aladl gyl Cappill el o n 8 .(2011 al., et Bar—Eli) alaally pally SEy) oLyl ) syl
Alady giadlee Cang ASelins Ay peay Dlaglas analy 3D-MOT aliyy gl calyll & Lall Slas dplee (ga (g
3D-MOT alay) D SV oL dage ¢35 a8 L ) A3 adde gohaty 3 ShaY) Sl (g pga e)n st
G luhal) dae s Lo 13as L hall Mas) Llee 20 8 e Lusall Al 3ylg s00al) A8 paial) Calaay) dallas de yuus
Gladl ey G imad) bl adie Jie e )dd) (e Rdlite 1l & (5 siie Baxekal) CalaY) aiis algn 3o IY) o el
lleally 4853Y) Sllead) iyl (2009 ¢y T il 2003 canlilis ca 2004 <5535 Gill) aalilly sl
Sl dalSi Galy ggiwall Jle dime (Sh) i dage Liadtia) Ll Jas) (8 4S)Li) daladlly 4]y
A Aal e a1 0 il jedal ail L ALalal) 5,SIAl £hsally aiasally Saclipall ol Aadlaas csainal
Alaladl 3,800 4 peadd) Cilaslaal) dallas de purs oY) Cpand A (e AS)aY) dada gl pjes e Aol Jadlls sl
sdinall Apeadl aaliall 3 Al e Aadall cpualyll il Gl 3 degad) oda cuypl a8 Sy ) dalayl




o] A ) AN ) e e S A 1 oyl s 2l o3 el Y1 1 3y Sl
3D-MOT Zuéy jeae Cuaa Guki e Hle A 31 avealy liad ccaalal) & )8l Slas) 48y & 3D-MOT Zu& )0
LS cmmdl) o Llall adl 32Y all ) Jals S AT )lea cpment 5 oamnl) Sleall Lo layil 50 diped

e Augman A o 0 (ssiune S Gacl) T3 3 LYY (e ligina 4 llln (S

s Alleay) L2

mand Jal g ol seally (ol Cappally Jally i) Capl) e pans i e s S 3831 e capyadl)

¢ O)S8) Al chsall DA LA MA) Adee okt ) Coiagyy i Cagyls Jl 8 Jyglall sad) e e1aY)
Sl Jumdl Javg Juadl ¢ i (1) 10 dgslaad) b all Gl coaalyll o) el agal) 5alyy ) AiLayl (2001
abyll Al ead) ag Bl Mas) e Juadl 508 () dudlial) L dpanl) Al 5 4l clleall Jyshall sl
z58 (2001 ¢ 5S8) £1BU Sl dalaally AN e 58T 558 (7) 5 o omlpll Syl Bdan 5 Al b
sshadll (3l AJEN culgladlly DA MAS) & Ayl 4D (e g @A) o) asiy of (2001) S
o Lo tdBdl i o uidli iy b (oml)ll Bdpaal) AR waat (e S5 Apalpl) Tagal) Jilas Y]
Sy FAIKES Jad IAN 3 2y el s L flas adal Leaatin e Lo Slal) olady) Cany ) il sledl)
Glleal) Cupatl bl oAbl ) bygaskais cpplaill sl L cAulill sehall Cojadl Ty agadll sda (he o lgiV)
G (7) Al V) (e DLEAYT o) e cang ¢ 5yl BB Ayl A DAl L AEL) 35laall A jeal
0084) (el Bl 8 A slhaall 28 peall llaal) skt e Jexs Al @l e Gl DA (e L (40 il
Oe ity 55 (1999 ¢ alsas oying Gunisl ¢ Gstuaidd ¢ )S) sl dndad a5V Y1 L2001
O " adsat 05 o oS AR iy L Rpaal il Ay emlnll (Sa - alel pe oS il D Hlasiul
o Al 1Y) Laddan ahall ol Jilas e 1ald bl sy o s agal) o L8l LAdRS Glsise e 5yl
& Al Oleglaall Ll Allall s3a 5 .(1996 ¢ siyaddiy Osm ¢ sl ¢ Osd) Aad) (e Bakeal) Cilaglaall (e
2l pie (Saddl e daady Apal)ll dagall 2a3 o g gl alaill didae 4y (8 ol A el Lgie aiS])
Gl o & 5 L(2001 ¢ 558) el (e psill 13 5ol Jal e laad 815 el gl (e Julil (g
dal e el maling o yleall i o (el ) Los Ao yudls dnadl) claleall 8 ClUA) ety @A il
Chlgall G gl allay A Slsdial) il o Al 518V L clilisl Jiae (815 dalaall dpualyl) il gl ddais
sl Sl o Aala) 513 (2001 ¢ 5 S8) Agaal) dudlia) Cagyls s8as dal (e Jududll i b dabiad)
IS8 4 Ll 5y Lo sl diadl) aliyll sy 4 L addad e dS gl aladin) Sy ¢ padl) dsdas 8 sl g WS
Alall oda 5 (1988 ¢ 359508) "3gaall zld Laalll Ldal) Aakaie’ & Gusalad) 51Y) Lmmaad ) zling Loy s
Jal e Layy Gaahl) 4350 8505 Julis 5y WS Lo 10U Ve 3a3m "Ailaia’ )8 oY1 (58 Lovie Jai oyl Je iy
s ¢l o 55aY s daglal) 31Y1 OIS Jag agilal a8 4D ST Isanay ol Gualyll # Lol
Cilaglaal) 355 DA (o reanll 5 Apral) s2en dats dagd (o 33 Jal (o ol Gl Cuad) e Gl
Auapall 538 o) o3 1) b Legalatiid ¢Sy 1T Laa " ganll o )la Jadll 3535 " 5 Calsaian¥) . LAl Blasl dlall el
Aaud) 5 aand) (e Sleall skl Jadl) 3y 5 Jadlly paldl) calad) 13 dpad Jal (e 28 58 s Blaw




bagdsiSall (o S JS dne 32cB 03 Skt 3pb o mal) puadl dBaY) dilee 5 oLV 3)l5e 5 dnanll
.NeuroTracker . 4w Sy g duaall

G () B8 5 o) S AL 558) Aualiall clalill (& nalil) £33 530S Tpaal 3 oliY) Bhse o pes
W58 52009 4y &,050358 sl Anin) agivalyy 285 oL (Ralull) haiulys de o 3yl dua)lall 2
b (2018, 3lamss & Uil a, e 12015, ) L) & (a5e ;2008 iy & S 32009 il & Lzl
syiall el ) oL I byl 2 sy ¢ (padl) 5,8 L JBall Jaaas o) Lo gail) Sl dye Lead) cibialy
Ggllaal) e haY) waats ¢ ilagladl) Gl yuadiy ¢ Ao g Slaslaal) pal @iy ¢ gacaslaally Guill (& aedla)) de oy
ol ¢ 2016 (0Syls aslll) BSU pa (Slls agilSadl SBall ChLAN GLESY clelay) sda s
el Lelaial 155 of olSar LaaaY) cpad ¢(azm il L QU Jas o) Aalinall njall bl 3.(2014,. 05 AT
Slo saals Al (e lue gyul JLEAY LU lehal) ity dgle deju b el oW Aayally de ey 3yl
Ol Ll ading Al Al £SHY) Cleal) Aaalinall Lyl b oa oL 3lse JS& Al ) ddayal)
058t O il o Gulh (ASalinall lialyll 8 duali i yeall AS1SY) llgal) ApaY Dl agoal Lo Juadl oI5y
¢ sty oatyy ¢ 1984 ¢ ()le) Al cilialyy (Lo dasha 5oyl cleall da auead () Caagd Al capil) sl
byl e el o WS ¢ 55V A5V 8 .(1982 ¢ cppdis ¢ cpmsigl ¢ cpli ¢ 1983 ¢ jalidis gleyass ;1981
Dls ¢ allis ¢ gle) oealpl) SV Asall ilialyy (8 o) dyyg i ol lse O (ualppl) padil) dle Jlaa
el 1Y) et e 5y Lggal A peall AS13Y) cleall Cappi el of S iyl ¢ (2007 ¢ s ¢
Ol Blen I Gunialpl) (e agillE a8 A8y STy gpnd Gl sbasll o 2a5 (2016 ¢ (ysuSuls a5l
Glaslaall aal zhaiuly @l e gl @y alan ) ¢ Laall 8 dlud) Cailla gl 6 (A L(2007,. 005,50
il e Calgal) ae Jalaill cle haY! el 3 o8 dygliaall clehal) apmil Clasbeall Glli il ¢ e puy Ll
s € of g ¢ Ml (2014, 05 ATs cmile) Aaebinall cilaly)ll b gsiall e 213Y) ~lide o ¢ JiaY!
0o Alanall bl G aey cale IS ¢ @y pay g Leall Ldanl @il e 8B e 508l el 281501
O Y Gaatll e Alall Auhal) e Cangd) (2010, 050305 Cusl) apatl) acall ) i A peall S10Y) sy
csmall and) YT Aleall adan ¢ Laal) 8 Al Callagl) e il e syl Ll dd el 281580 51590

e sl Cine alasiunly (JBal Juw o) Glandl s e oSa Aalall L jaally 2ShaY) lileal) of i)
Jindl Gy o ola) s §f ¢ Sy Gl §f e Ladl) oy Blal Cappail) e sl 138 oy < (Oseed) o
s Ao A1 0)58 Lo sl lelea) 4 ddadiyal) cilaiiall sadiie a8 (lal) (any 8 .(2018 aDlays Lupla)
G O A Ll L "l Gl Y1 s 2016 ale 8 LUMOStY zaliyd dxieaal) Sl a5 5 ¢ Jall
el Gge iag Capalls SIAN Gl ac Ly of ails e Aaladl o Lad s gl e

aebr g ol bl Y1 clelea¥) play s Ras Caglae (2016) aBlays yisass BT a1 LY 4y
e Bl Ao pena alatin) o lgllad lels) acgi ) cluhall 3 dadiie dagle 38 pang of 2ay ¢ leall (s
for) izl 8 A8 all dpad) gl cuad of dol e Al Lalal) pe olaV)y 4yl e capall il
ic gana i .(2018 al., et Harris 2018; al., Hadlowet 2018; Erickson, & Appelbaum see reviews,
O Gl Sall (gpead) cupailly bl Ayl GBaad) sl Jie ) dppead) bl Jadil capall gl




& Appelbaum) el dasly legleall dallaal wall Gyl SV cpailly (o aY) Gljlealls alls cpual
Glaalidl (any G AL Laldll cliled) cpeat 8 Al Cpnill 13a Al 52 W (2018 Erickson,
aleall ar COEAY Slaie e 2l oAl L)) dage (e sl Caia 5 53 gmsall A1 e s lial Liaal) dmiasall
e dlae I3 plea ) sl Tavsgia Jisailly o(Rgsbia plea ) cawdll disal Y (2019 ¢ ATy inad)
(22020 ¢nls ¢y e cGmabis cospla 2018 cosdlayy papla (Al sball alea () dmall Jasailly ¢(olie
Jin bl 588 s ) el SHaY) Capall sl aladid e duslll Gl ¢ bl cagpanll Al cansla S5
SV diy o oS ) s Jie ol (sl pand) o cpn 8 olanad) 3 Aalyll daldll cihlead) Gt S,
Gl 1aa Jie o Aaag cclld 3 o5 AT S5 (2019 casbills 3€0L5 ) "aad) Jall' T cAudliall 8 oY1 s
(b 2018 ¢suSuly slll) Lemii Capptl Rega (B Cppund JSE G il JAIN Y L8 3 o el 0
el Gyl SHY) Gl clsdl ST e 3aal5 (2019 ¢ ATy sy 2018 cpupla 2018 ¢ sl 2020
leelasinly oyl o 5191 o28 saiie acys .Neurotracker lac’) caies 310 o 1as dugjadly 1250l anndll
310 alasauly il Sl ) s Al A chlel) g palad) Cusl) adise ety el JEEY) Jadt S Siay
llliie cind Wi oGl o 53 ylsl dpuadl calidiall diead 5 A ) canlll o e S5l :Neurotracker
nnall 2l ol s Allad ST S5 dal) AR) a5 ise (51 B Gl e el ) s ¢ Jlad) el
GilsE e JS Andaial) il peal) iad  ¢eiglatin) 38y Cpuats ST B iSy Ao jun BB Celhre (S
A miall e ) ) olill e sl snd) aofiiall dage oY il csagmid) JaI) B ae B0 038 (e 2l
penesl A3lE e

R (2020) May 10 (retrieved Neurotracker) i sSN1 adsally (2014) o53a)s Ryl o IS ady
8805 ¢ (Lafially cpmsially ¢ SNy ¢ yainnall) olidY) sA&LAY) Cailla gl (h el Cpuany el wiall alasiianly ()l
"ol Gy onand) aiall o Wl JI&) il oda caila ) - cibo slaal) Aallae Aoy s cAlalad) 8,815 ¢ 52l 5y
.(retrieved 10 May 2020) Ll alasls (Aahuad) 40 JE) Jaw o)
t Al alall Jladl 75k Sy Wil )83 e JS (e

ol & Dl a3l 3)lga cpend & UL 5 el Calall Cuyn 8 leasaa 3 Al SIY) Allad g2 e @
IS A i) ALY Cuadli Jisadl 13a e Ll

¢ Lgrall o Jo¥I sinal) die Gue D elal e 31aY) Gubi dllad s L @
¢ Lgmall o SO goiall die e elal Je 312Y) Gala Aled s2a L @
¢ dygmall (o G goind) vie Gued e la) o sla¥] Gadsi Adlad s2e L @
¢ Lgmaall o @) ssisall die e ) o 3181 ki Allad sae Lo @

s Gadl cilss/ .3

fob Lad Auhal) Calaal s o ) OS] dxgudal Uiy @ gainsall Liiallan A (1
bl Sl v e gy ) e Uadl) OS8Rl Aadlag Aaali Jola alagl Alglas @




dapmall ol Ma) e bl ol Al Audlia) Cagyla SUat Zunils 50 alys sl apaai @
Byaxiall Caglally il daria al
223l (gpead) aiiil oLVl Adagiyall £ Laal) Caillag cppuent e 3181 038 aladinly capill il AaCduln o
.J\)ﬁ\ Jl;.:\} ‘dzsj\ Q) a.c).u
Goll clialyy Jie cdagye bl Al (I saams alge & Gaualpll o1d Guuat 33181 028 Alad apii @
Lepas b 3y allan 1) byl
slad aluad .4
: dalad) A il
Lolasall Dl 3l 5)lge a8 UL 5 Jdeall Calad) upi 8 Alad Lo Lgasanal 5 ) 510
siggiad) clua il
Agsmall (e JY) (sl die cped el e s1aY) Gulai b ddlad aa g
Aggmall o S i) die Gaed o) e 310Y) Gl 8 Adlad aa g
Agmall o G il die Gued) elal e 51aY) Buki 8 ddlad aa g
Agsrall e bl sl die e elal e sIaY) Bula 8 Adlad aag Y
1 Ailaal) alu il
: dalad) A il
DUAN 33 Blee i b Aed) 5 Al SLE < 0.05 AN gsies die Aflas) AL G G558 aas
Al Ll Al
il Glua il
Gre U el e 31aY) Gadas 8 Loaed) 5 A0l LA G o < 0.05 ANV (g5t die dglas) AN D (358 a5
Al Sluldl) mllal Lgeal) o JoV) (ssidd) vie
Gme S ela) e 51y Gadsi 8 Lpedl 5 4l Ll g o0 < 0.05 AN (g5t die Ailas) AN D (3558 2a 5
Al Ll mllal Lgall (o S 5l die
Cpe DU 1) e 31aY) Gadat 8 Al 5 Al Ll o o0 < 0.05 ANV (g5 die Adlas) AV @) (38 2
Aedl Gl llal Lgeall (o CIEN (g5l die
el e 31V Gakat 8 Ll 5 A0l luldll gn o < 0.05 AN Gsiue die dilaa) AND ) G )b g Y
Agedl Ll el Lypeaall o @l (ssind) die Gue )

10

—
| S—



sl Lasf .5

5 Lo 135 ccse 2aY Asil) bl by (5% Wy Al Alial) bl ilsiones £ Y1 8 Al 038 el (eSS

o el plud) L dag ke DS il Al gaage ol Gy Aula) il Gad b dualyl) 33 sl
BT ity oimall) i) Jlae b Al ilasslaally Apalall Adjaall 5 8 Candl 1a aaliy cole JS LY

sl (o) Al A paall A1) il dan e S5 DA e bl £V (sl saga
- ope A g LA ST B)lee skl Baaa ARl - 1yE) e
Aguad)) clivall el el J e leeladin dal (e degiie iy Gula 3 Auhall o2a 2clus o
come gl JEL 5 g Sall oI gkl Ay Clasg 158 e
V) Cpeat ) (5350 Las (Alladlly dagpaadl cilplall a3l e bl i gl e 3180 o382l e
sl ) Baias asd 5ol by cualll cludliall b sl
G yaal) LK)y Amal) ibleall Apaii o S5l 5)Sina g s Buds Zp® cullily Bla Sl 138 iy o
ODAN Aasly ddag yal)
Alailly Zagpaad) il Sasly ddafiyall dymal) Clualls dynanll lleall Jumdl agd e Gand) 38 2eley o
el 13 8 Gexs ST bl Jlad) ity Las
(ondil) Jaseaall )15 oLy 585 e il s cpant o 31aY) s2a aladiuly Capail) el 5
sl clathas .6

& oyl Aalad) Jilad) aaas e 5yl Ll Capd sl qupail) A LAY A5 Bylgal adlaal) iy padl)
coa 2011 ccaphaall) "aandl Hhall 385 5 e el By o) doadl Lasly (ol 038 apiiy badae Cailge
(Cseises axal A Hla Aualyll Al 85yl abdl) (142

e 5 el 5)38 a calyl) Capail) o )al DA 5yl o udali sl qupail) B AN AT Bylgal ShaY) iyl
Juadl Hlad) & arae ulee o 2l hlall oda aniis (Oaee e dgalse dic dslel Aaliall cl)lal) aaas e
Agllady Caigall ae Jaladll jla

55 836y alaainl’ Ll aalyll Capal) 8 L o) iS00 Cafel 1 il ) oyl (B Lo gl ill adUana) Gy pacl)
Aaially oyl Adee gty ¢Cpptally Gre D el Gpuad Cangr ¢ bl Canil) Jlae (b Znal) 2l galally
(sl sl syl bl Capall  Lpal) La i€l (107 . a 2015 sile) "oyl

) Caagh 33y dac (v 4ud o Neurotracker : qalydl cuuill 4 Neurotracker I adbaa) iy il

DA (e 2l 038 Jaxs S gyeml @y ls aawiall oL Jia ¢ pialil oYL Aadiyal) 81y il G

11

—
| S—



350y oL Sl ok e el oo il g A5LE e ASate Claal Aaia e (pperiisdl Gy
training Tracking Faubert, J. (2016). 3D-Multiple Object & ,.T., Guldner, A Romeas,) (sl aill
task improves passing decision—-making accuracy in soccer players. Psychology of Sport and

.(-Exercise, 22, 1-9
20 malin (e o328 Neurotracker s aladiul oy : el qupaill ® Neurotracker 1 jaYy) iy pil)
e Al degandl Je ki JR4 Neurotracker s ciluda Gulad oy e U AS)HaY) &jasl) ol
Al o w ¢ apSl alind) ays U8 L el A8LE o ASyatiall Calal) daglie Lo (s G e

e ] alasiuly e AS),aY)

sl Sl .7

12

—
| S—



i) il Gadl clgll | dagdl glsis | At gl | il
)
In order to assess the goodness -Training -A Narrative -Alessio Rossi.
of the machine learning model, | \yorkload Review for a
the dataset was usually split : Department of
into three different datasets. features MaChl.ne Computer
First of all, the model is initially _(EXtemaI and Learr_ung_ . Science,
fit on a training dataset, which | internal). Application in | yniversity of
is a set of examples used to fit Sports: An Pisa, 56127 Pisa,
the parameters. Successively, | -Psycho- Example Based | Italy.
the model prediction goodness physiological on Injury
is validated one a validation set | 5ssessment Forecasting in -Luca
while tuning the model’s hyper- features Soccer Pappalardo.
parameters. Finally, the test set '
is a dataset used to provide an . . Institute of
unbiased evaluation of the final | ~NJUry History. Information
model. Science and
-Self-Reported Technologies,
A data preprocessing phase is | Wellness. National
required for each training fold Research
in both cross-validation and -Wearable Council, 56124
evolutive scenario approaches. | pevices. Pisa, Italy.
First of all, a sampling -
approach is useful for balancing . -Paolo Cintia.
the target classes, due to the -Machme '-‘,
fact that the number of injury Learning Correspondence. f
examples is enormously lower | Models. C
than the no-injury ones. -Published: 24 E.
Moreover, to reduce features -Baseline December 2021 -
space and consequently Models.

improve the interpretability of
the machine learning model, a
feature selection process
permits selecting the best
features to predict injuries.

This narrative review could
help data and sports scientists to
develop machine learning
models in sports. Even if the
framework of data analytic
proposed in this paper was
focused on injury forecasting, it
is applicable in all sports topics.
The results derived from the
application of machine learning
models could assist coaches and
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sports managers in result
prediction, athlete performance
assessment, sports talent
identification, game strategy
evaluation, and other topics.

-This systematic | Artificial -ROIZhin -
: . i Molavian (PhD
The extent of the application of 'NQuITy wa.|s g\]telrhogaec?]cie n Candidate) and
artificial intelligence in sports | €xecuted in pp : Ali Fatahi (PhD).
biomechanics in various fields. | strict adherence Blom?ChamCS
In addition, various variables in | to the PRISMA | Of Gait and Department of
the fi_elds of kinerT_]atics, _ guidelines for Sport: A _ Sport _
kinetics, and the field of time . Systematic Biomechanics,
can be investigated based on systematic Literature Central Tehran
artificial intelligence. inquiry. A total Review Branch, Islamic
Conventional computational of 1000 articles Azad University,
Fechpi_ques are limited b)_/ the were found Tehran, Iran.
inability to process data in its lated t
raw form. Artificial Intelligence r(? atedto . - Hamed Abbasi
(Al) and Machine Learning biomechanical (PhD).
(ML) techniques can handle characteristics
complex and high-dimensional | of gait and sport Department of
data. and 26 articles Sport InJuru_es
) and Corrective
The utilization of specialized | Were directly Exercises, Sport S
systems and neural networks in | pertinent to the Sciences .
gait analysis has shown great subject. Research f
potential in sports performance Institute, Tehran, C
analysis. Integrating Al into this Iran. E.
field would be a significant -
advancement in sport -Davood Khezri
biomechanics. Coaches and (PhD).
athletes can develop more
precise training regimens with Department of
specialized performance Sport
prediction models. Biomechanics
and Technology,
Based on the findings of this Sport Science
investigation, it can be inferred Research
that the implementation of Institute, Tehran,
expert systems and neural Iran
networks in the realm of gait
analysis, as well as their docu- -Received: 19
mented accomplishments in May 2023.
experiments and potential
advantages, would signify a
( ]
L “ )




noteworthy progression in the -Accepted: 7
evolution of sport September 2023.
biomechanics.
Overall, the present
investigation provides an
overview of the potential
effects of Al and ML
techniques on the fields of
sports and gait, identifying
several areas that remain
unexplored.
Participants from 4 Canadian -Machine Learning | Artificial -Vincent
universities were divided into 2 | Algorithm (Support Intelligence Bissonnette,
groups according to their vector machine, Distinguishes MD*,
training level (senior and Linear discriminant | g rqical
junior) and were Asked to analysis, k-nearest g ) -Nykan
perform a virtual reality neighbors, Naive Tralnlng Levels | Mirchi,BSc*.
hemilaminectomy. The Bayes Decision in a Virtual
position, angle, and force tree) ’ Reality Spinal -Nicole Ledwos,
application of the simulated € .I dsimole | Task. BA, Ghusn
burr and suction instruments, mployed simple Alsidieri,
along with tissue volumes that | 2¢12ss learning MD,MSc.
were removed, were recorded | @lgorithms”.
at 20-ms intervals. Raw data | “The NeuroVR -Alexander
were manipulated to create neurosurgical Winkler-
metrics to train machine simulator Schwartz,MD.
learning algorithms. Five (CAE Healthcare) =
algorithms, including a support | Virtual reality -Rolando F. Del w
vector machine, were trained to | platform, which Maestro, MD, f‘
predict whether the task was Incorporates a PhD. £
performed by a senior or junior | microscopic view o
participant. The accuracy of and haptic Investigation E
each algorithm was assessed | feedback. performed at the
through leave-one-out cross- | -Artificial Neurosurgical
validation. intelligence Simulation &
Al participants signed a methodology was Artificial
consent form that was applied through a Intelligence
approved by McGill University | Series of steps, Learning Centre,
Health Centre Research Board | including raw data Department of
before entering the study. acquisition, metric Neurosurgery,
Forty-one individuals were extraction, metric Montreal
enrolled (22 senior and 19 normalization, Neurological
junior participants). Twelve metric selection, Institute and
metrics related to safety of the | machine learning Hospital, McGill
procedure, efficiency, motion University,
( ]
L ¥ )




of the tools, and coordination
were selected. Following cross-
validation, Using leave-one-out
cross-validation, 5 algorithms
were assessed. The support
vector machine achieved the
highest accuracy, at 97.6%.
The k-nearest neighbors, linear
discriminant analysis, decision
tree, and naive Bayes had 92.7,
87.8, 70.7, and 65.9%
accuracy, respectively (Fig. 3).
A confusion matrix was
produced for the support vector
machine algorithm. Only 1
junior surgeon was
misclassified.

algorithms, and
model selection.

Montreal,
Quebec, Canada.

DECEMBER 4,
2019.

Fifty-eight studies were -The review Current -Jodo Gustavo
included in the review with 11 | methodology Approaches to Claudino and
Al techniques or methods adopted the the Use of Julio Cerca
being applied in 12 team Preferred g - Serréo.
sports. Pooled sample Reporting Items Art'f'_C'aI
consisted of 6456 participants | for Systematic Intelligence for | yniversity of Sao
(97% male, 25 + 8 years old; Reviews and Meta- | Injury Risk Paulo, School of
3% female, 21 + 10 years old) | Analyses Assessment and | Physical
professional athletes. The Al guidelines [17]. TR Sport —
techniques or methods most The selection Prediction m_ Laboratory of
frequently used were artificial | process and data Team SPC_’”S- 4| Biomechanics.
neural networks, decision tree | extraction methods | Systematic
classifier, support vector were completed by | Review. -Thiago Vieira de E
machine, and Markov process | JGC, DOC, and Souza .
with good performance metrics | TVS. The quality f
for all of them. Soccer, appraisal was Research and C
basketball, handball, and completed by the Development E.
volleyball were the team sports | same authors. Department, -
with more applications of Al. LOAD
-Al techniques or CONTROL,

This article presents the Al methods (Absolute Contagem, Minas
techniques or methods mostly | shrinkage and Gerais, Brazil.
used to predict injury risk and | selection Operator,
sporting performance in Artificial neural -Daniel de
team sport athletes from network, Bayesian Oliveira
research published in logistic, Bayesian Capanema.
peerreviewed journals in the networks, Decision
last 5 years. Whether the same | tree classifier,
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techniques and methods can be
applied in individual sports
remains an unanswered
question. In the manuscripts
were found differences on
sample sizes, where some
samples were not as large as
others. However, this may have
been a consequence of the
large number of elite athletes
who were part of the pooled
sample, where 76% of them
were professional athletes and
for some sports it is not as
common to obtain large
samples of professional
athletes as others.

The main purpose of this study
is to provide an overview of
the current state of the
application of Al in assessing
the injury risk and predicting
performance in team sports
athletes. The Al techniques or
methods with the greatest
potential were artificial neural
networks, decision tree
classifier, Markov process, and
support vector machine.

Fuzzy clustering,
K-means
clustering, K-
nearest neighbor,
Markov process,
Support vector
machine, Support
vector machine +
decision tree
classifier).
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Metamorphic Mode Decomposition.
Variational mode decomposition is an
adaptive signal processing method
proposed in 2014. By iteratively
searching for the optimal solution of
the variational mode, the modal
function and center frequency are
continuously updated to obtain
several modes with a certain
bandwidth function. Variational
modal decomposition is an
improvement of the EMD algorithm,
which has the advantage of better
avoiding modal aliasing and end-
point effects. Metamorphic Mode
Decomposition.

VMD decomposes wearable sports
equipment into several eigenmode
functions (IMFs) with center
frequencies on the premise that each
decomposed eigenmode function has
a limited bandwidth, by constructing
and solving a variational problem to
find each eigenmode function and its
center frequency [21]. (e VMD
method decomposes the signal into
predefined K eigenmode components
IMF, where the IMF is redefined as
an AM-FM signal.

LSTM Model. Long Short-Term
Memory (LSTM) is a temporal
recurrent neural network. The
outstanding contribution of this
network lies in the use of the self-
loop design, and the weight of the
self-loop can also be updated in each
loop iteration, thus cleverly avoiding
the gradient dispersion problem that
occurs when the recurrent neural
network model updates the weights.

In the research on the physical health
of different groups of people,
intelligent wearable devices based on
machine learning and deep learning
algorithms can identify, monitor, and
analyze the muscular endurance and
physical activity status of people with
different physical fitness, including
children, adolescents, and adults.

-Metamorphic
Mode
Decomposition.
Variational mode
decomposition
(VMD).

-LSTM Model.
Long Short-Term

Memory (LSTM).

Application of
Improved
VMD-LSTM
Model in Sports
Artificial
Intelligence.

-VMD
(Variational
Modal
Decomposition)

-LSTM (Long
and Short-term
Memory
Network)

-Tiancong Zhang

School of
Physical
Education, Sanya
University, Sanya
572000, China.

-Caihua Fu

2School of
Management,
Sanya University,
Sanya 572000,
China.
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Proposing exercise methods suitable
for individuals with different physical
conditions can promote the formation
of healthy living habits.

Based on the perspective of the era of
intelligence, on the basis of
traditional sports and with the help of
deep learning technology in the field
of artificial intelligence, this research
proposes an intelligent evaluation
algorithm for sports wearable
devices. Sports smart wearable
system. In order to realize the online
monitoring of wearable devices with
artificial intelligence in sports and
overcome the problem of low
recognition accuracy of
electrocardiogram, blood oxygen, and
respiratory signals in many cases, this
paper proposes a combination of
variational modal decomposition
based on the maximum envelope
kurtosis method. Longshort-term
neural network (VMD-LSTM)
monitoring method for wearable
sports equipment. (rough
experimental analysis and
verification, the following
conclusions are drawn: (1) in the
early stage of the exercise, the current
signal fluctuates greatly, and the
current changes relatively gently in
the normal stage, and then rises
sharply in the severe stage; (2) after
the 150th iteration, the training
accuracy value, and the loss tends to
converge, in which the training
accuracy reached 94.09% during the
training process, and the
classification accuracy of the model
on the test set reached 92.44%; (3)
the training time of SVM is longer
than that of LSTM, and the testing
time is longer than that of LSTM. (e
accuracy rate of the set is lower than
that of LSTM, and the efficiency of
using SVM is relatively low; (4)
although the training time of the BP
neural network is shorter than that of
the LSTM model, the recognition
effect has a large gap with LSTM,
and there are also differences
between different neural network
structures.
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-This article discusses -Human Body Research -Lijin Zhu
combining computer vision Gesture Article:
technology and deep learning Recognition. We Computer School of
technology with sports and use OpenPose , an .. . Physical
applying them to sports open source library V'Slon'l_:)“ven Education and
training and evaluation, for human posture | Evaluation Health, Heze
providing a databased training | recognition, as the | System for University, Heze
platform for sports trainers. research tool in Assisted 274015, China.
-Experiments and Results : this article. Decision-

Experimental Setup. All of making in Received 7 July
the experiments in this article -Action 2021;
were run on a deep learning Evaluation. The Spo_rt_s
server with two NVIDIA GTX | prerequisite for Training. Accepted 17
1080 TI graphics cards with recognizing human August 2021;
11GB of memory. The system | actions in images
software platform is primarily | or videos is that Published 26
developed in the Visual Studio | there must be a set August 2021.
2015 environment. The open of action
source computer vision library | description rules.
OpenCYV for deep neural The action
networks, Microsoft’s recognition effect
MFC interface library, CUDA | is achieved by
architecture, and GPU processing the o
acceleration library CUDNN posture (@)
were all used in the information data iu
development process. MFC is a | extracted by the E
set of basic class libraries human posture ‘l':.
created by Microsoft using the | recognition module =
C++ programming language. according to the

Dataset. This paper uses action description
GolfDB as the experimental rules:
data set, which is a high-
quality golf swing video data Joint Angle: The
set, which is specially created | joint points of the
for golf swing motion and used | human body all
for golf swing motion have a coordinate
recognition. GolfDB contains | position in the
1,400 golf swing video image, and the
samples, with a total of more method of
than 390K frames of video calculating the
data, which are collected cosine angle by
manually from YouTube video | knowing the three-
website. 580 regular-speed and | point coordinates
slowmotion golf swing motion | can completely
videos are the most important | calculate the joint
for golf swing motion angle of the human
recognition. body correctly.
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Analysis of Auxiliary
Training Evaluation Results.
The auxiliary teaching function
is actually the concrete
application of the evaluation
method of a single movement.
Users can select the
corresponding actions through
the dropdown list box for
individual learning and click
the detection button to start
training. The computer will
enable its own camera to
capture the human body in real
time and display it in the
picture control. At the same
time, the body posture
information and joint angle
data of each frame will be
output in real time on the right
side of the picture space. The
eight edit boxes on the far right
with read-only properties
display the data of the current
joint angle of the action in real
time.

In this article, we propose a
motion assistance evaluation
system based on human
posture recognition based on
deep learning algorithms. The
system is mainly composed of
three parts: standard motion
database, auxiliary teaching,
and overall evaluation. System
users can customize the
standard motion database to
assist teaching. Some systems
can compare the user’s actions
with standard actions and
visually display them to the
trainer in the form of data. The
overall evaluation system can
identify and filter video files to
provide an intelligent training
platform for trainers. In
addition, simulation
experiments also prove the

Action Similarity:
If there are two
different athletes
doing the same
movement and you
want to know who
is doing more
standard, you need
to use a method to
find out the
“distance” between
the two
movements.
Action similarity is
at the heart of
action description
rules; it can be
used to identify a
single action, and
it can also be used
to identify the
beneficial actions
in continuous
action sequences
based on single
action recognition.

Action
Evaluation: We
use the minimum
Euclidean distance,
which is the
similarity measure
between two
actions.

-Sports Training
Auxiliary
Decision-Making
Evaluation System.
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effectiveness of the algorithm
in this paper.

-Artificial intelligence error -Sports training Short-term -Guang Wu.
index analysis via network node prediction memory neural
model : model based on College of
for sports training in different | LSTM. netwgrk-based Physical
states, the accuracy of the BP cognltl\{e . Education,
neural network in prediction -Improved model | cOmputing in Chongging
over a long period is low. based on the sports training | Technology and
Although the traditional LSTM | dropout complexity Business
neural network model can optimization pattern University,
maintain a high prediction algorithm: this recognition Chongging
accuracy on the training paper improves the ' 400067, Nan’an,
samples, there is an over fitting | model and China.
phenomenon on the artificial improves the 3
intelligence of the test samples, | accuracy of -Hang Ji. .
and the average absolute error | prediction results f
percentage is 13.65% and by establishing Shijiazhuang C
10.10%, respectively, the multi-level LSTM School of the E.
maximum absolute error neural network. At Arts, -
percentage is 18.58% and the same time, to Shijiazhuang
17.67%. Due to the dropout reduce the risk of 050800, Hebei,
optimization algorithm, the overfitting, the China.
improved LSTM model hyperparametric
proposed in this paper has a training is Accepted: 11
stronger generalization ability. | completed based November 2021.
Its mean absolute error on the improved
percentage in the three tests Al | dropout algorithm Published online :
is less than 3.0%, and the in the process of 11 January 2022.
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maximum absolute error
percentage is less than

5.0%.

the sports training sample data
of artificial intelligence are
used to test the generalization
ability of the prediction model
in different group sports
training, and a piece of sports
training is randomly selected
from each artificial intelligence
to illustrate the effectiveness of
the method. LSTM has a state
memory function, which has
advantages in the prediction of
2000 data on a long time scale.
The mean absolute error
percentage of the prediction
results is less than 3.4%, and
the maximum absolute error
percentage is less than 5.2%.
The artificial intelligence
network model in this paper
has good generalization ability.

in artificial intelligence, the
LSTM model has an overfitting
phenomenon, the average
absolute error percentage
reaches 10.82%, and the
maximum absolute error
percentage reaches 17.26%,
which is much larger than the
error value of the LSTM model
in G and L artificial
intelligence. The mean
absolute error percentage of the
improved STM model
proposed in this paper is lower
than 3.0% and the maximum
absolute error percentage is
lower than 5.0% in the three
tests artificial intelligence, and
the over fitting problem is
effectively alleviated.

The cross-media knowledge
map constructed in this paper

model training to
improve the
generalization
ability of the
model.
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contains two levels of
knowledge. The sports training
sample data of artificial
intelligence is used to test the
generalization ability of the
prediction model in different
group sports training, and a
piece of sports training is
randomly selected from each
artificial intelligence to
illustrate the effectiveness of
the method. This paper uses the
scene, object, and action
concept detector to obtain the
initial concept representation,
proposes the concept
knowledge mining network,
studies the dependency
between concepts and events,
to obtain rich and complete
video concept representation,
to carry out interpretable video
event recognition. Conceptual
knowledge mining network
mainly includes the extraction
of initial concept
representation, intradomain
conceptual knowledge mining,
inter-domain conceptual
knowledge mining, and
concept representation fusion
module.

A general coaching system
based on hybrid motion capture
technology, especially sports
evaluation based on motion

-Motion Capture
Technology in
Sports Training.

The
Application of
Human-—

-Jie Liu

Sports Training
and Health Care,

capture technology, is designed | -Digital Coaching CompUt_er Zhoukou Normal
and proposed by analyzing and | Framework Based | Interaction University,
reviewing the current on Educational Technology Zhoukou, China. o
applications of artificial Psychology. Fused With oo
intelligence (Al) and HCI Artificial -Le Wang f*
technologies in sports training | -Motion Capture : : LN
and sports analysis. Then, this | Calculation in Intelllgence_ln Sports Training, v
coaching system is applied to Sports Training. Sports Moving Zhongyuan -I:—'
table tennis training and Target University of
trajectory detection. The -The HCI Sports Detection Technology,
construction method of skill Training Based on
level model of athletes is
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designed from the perspective
of interactive training. The
optical motion capture system
is adopted to capture the
trajectory of table tennis and
racket, and the inertial motion
capture system is employed to
restore the pose of the human
body. Experimental results
demonstrate that the human
body pose correction method
has good smoothness under the
condition of the contact
position constraint, which can
further improve the accuracy of
human inertial motion capture.
Besides, the level distribution
of the quality of the returning
ball and the standard of the
motion is consistent with the
actual situation. The usability
of the platform and the
effectiveness of the sports
evaluation method are verified
preliminarily. According to the
actual QS data, the application
effect of the proposed method
is significantly better than that
of the traditional training
method in acceptance, training
enthusiasm, and user
experience. The research
results show that the proposed
method has good feasibility.
The results are scientific and
effective and further can
promote the development of
parameterization, intelligence,
and standardization of sports
training, showing a significant
practical value. However, due
to the time and resource
limitations, the number of
sample subjects is small. In the
follow-up study, the
performance of the system will
be further improved, so that the
system is suitable for a large-

Educational
Psychology.

-Application of
HCI Coaching
System in Table
Tennis.

-Bone Position
and Pose
Correction
model.

Education for
College Athlete

Zhengzhou,
China.
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and Technology,
Zhoukou Normal
University,
Zhoukou, China.
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scale data environment.
Meanwhile, the system
operation steps should be
simplified to improve its
reaction time and promote its
applicability.

A mean of 25-36 questions
were asked by the app per
patient, with optional
explanations of certain
questions or illustrative photos
on demand. It was stressed,
that the symptom analysis
would not replace a doctor’s
consultation. A 23-yr-old male
patient case with a mild
concussion was correctly
diagnosed. An ankle sprain of a
27-yr-old female without
ligament or bony lesions was
also detected and an ER visit
was suggested. Muscle pain in
the thigh of a 19-yr-old male
was correctly diagnosed. In the
case of a 26-yr-old male with
chronic ACL instability, the
algorithm did not sufficiently
cover the chronic aspect of the
pathology, but the given
recommendation of seeing a
doctor would have helped the
patient. Finally, the condition
of the chronic epicondylitis in
a 41-yr-old male was correctly
detected.

DDSS apps certainly have a
great potential in the analysis
of patient complaints in the
sports environment, especially
when doctors or athletic
trainers are not readily
available during training or

-Freely available
chatbot-guided Al
app and its
diagnoses were
compared to the
pre-defined
injuries and
pathologies.

-Ada is a Chatbot
app that collects
data from users by
asking algorithm-
generated
questions while
using natural
language.

Use of artificial
intelligence in
sports
medicine: a
report of 5
fictional cases.
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competition. However, many
injuries will only be able to be
assessed with certainty after a
clinical examination and, if
necessary, radiological
diagnostics. Also, relevant
therapy decisions will remain
in the hands of physical
therapists and athletic trainers,
under the supervision of
physicians. The app used did
not underestimate the urgency
of the constructed clinical
pictures, although an
improvement of the question-
based diagnostic acuity still
seems necessary in some areas.
Potential can be seen in the use
of the app as a triage-like pre-
screening with a subsequent
online video consultation
where a more official medical
assessment could be made, and
if necessary, a physical
doctor’s visit could be
arranged.

-Bernd Wolfarth.
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Sports Medicine,
Humboldt
University and
Charity
University
Medicine Berlin,
Berlin, Germany.
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Lawrence.
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