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CUA MO HINH
KINETIC CHAIN
TRUYEN THONG

"Mé hinh truyén luc truyén théng mé ta co
thé nhu mét chudi cdc khdu co khi rdi rac.
Tuy nhién, & cdp dé van ddng tinh vi va téc
dé cao, co thé hoat déng nhu mét hé dan

song dan hoi phi tuyén lién tuc. Ndng



file:///D:/Book-Translation-EN-VI/Finish/html/Wave_Transmission_Tennis_Vietnamese_Final.pdf
file:///D:/Book-Translation-EN-VI/Finish/html/Wave_Transmission_Tennis_Vietnamese_Final.pdf
file:///D:/Book-Translation-EN-VI/Finish/html/Wave_Transmission_Tennis_Vietnamese_Final.pdf
file:///D:/Book-Translation-EN-VI/Finish/html/Wave_Transmission_Tennis_Vietnamese_Final.pdf
file:///D:/Book-Translation-EN-VI/Finish/html/Wave_Transmission_Tennis_Vietnamese_Final.pdf

NGHIEN CUU TRUYEN SONG TRONG CU DANH QUAN VOT — TENNIS FUTURE LAB

lugng khéng dugc chuyén ting ndc ma
dugc tich ldy, diéu ché va déng bo héa qua
mang ludi cn co toan than."

— Vién Nghién Ciru Qudn Vot Tuong

Lai (Tennis Future Lab)

1.1. Khai Luan Nghién
Ciru: Co Thé Ngu'6i Nhu
Mot Hé Dan Séng Pan
Hoi Phi Tuyén

Trong suét nhiéu thap ky, nén khoa
hoc huan luyén thé thao hién dai d3
ti€p can chuyén déng con ngudi dya
trén lang kinh cla co hoc Newton c6
dién va ky thuat robot. Co thé duagc
hinh dung nhu mét hé théng cac
thanh don ciing (xuang) néi v8i nhau
qua cac khdép xoay ban 1é, dugc kéo
giat bdi cac pit-tdng sinh hoc (co bap).

Mac du mdé hinh chudi déng luc
(Kinetic Chain) da giai thich dugc mot
phan nguyén ly cong don van toc tu
goc dén ngon, né boc 16 nhitng han
ché can ban khi ap dung vao nhiing cu
danh co téc do cuc dai trong quan vot
chuyén nghiép hién dai. Nhitng cu
vung Vgt va@i van téc dau vat vugt qua
160 km/h cua Carlos Alcaraz hay

Jannik Sinner dién ra trong mét khung
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NGHIEN CUU TRUYEN SONG TRONG CU DANH QUAN VOT — TENNIS FUTURE LAB

thai gian ngan dén muic cac phan xa
than kinh diéu khién co bap thong
thudng khéng thé kip kich hoat tuan
tu.

Nghién clru nay dé xuat moét khung ly
thuyét dét pha: Wave Transmission
Model (WTM) — M6 hinh Truyén
song Pong luc hoc. Theo md hinh
nay, cd thé khdng phai 1a mot cd6 may
cd khi gom cac mat xich khé ciing, ma
la mot méi trudng dan séng dan hoi
phi tuyén lién tuc (Continuous Non-
linear Elastic Waveguide). Toan bd khoi
co, gan, xuang va dac biét la hé théng
mang can c¢d (fascia) tao thanh mot
trudng dan truyén dao déng co hoc

tinh vi.

Kinetic Chain vs Kinetic Wave | Chuoi Dong Luc vs S¢

Hinh 1: M6 hinh doéi chiéu gitia co ché

don bdy co khi truyén théng (Kinetic

Chain) va mé hinh truyén séng dan
hoi toan than (Kinetic Wave) tu tai

lieu nghién cuu Tennis Future Lab.
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NGHIEN CUU TRUYEN SONG TRONG CU DANH QUAN VOT — TENNIS FUTURE LAB

1.2. Tai Sao M6 Hinh Pon
Bay Rai Rac Chua Pay Pu?

TU "chudi" (chain) trong thudt ngir
Kinetic Chain mang ham y mot su tuan
tu tuyén tinh: mat xich A kéo mat xich
B, mat xich B kéo mat xich C. Trong
gido trinh tennis truyén théng, ngudi
ta thudng day hoc vién: "Pap chan,
xoay hdng, xoay vai, vung canh tay,

gap co tay."

Tuy nhién, cd sinh hoc thuc nghiém
chi ra ba nghich ly nghiém trong cuta

md hinh chudi don bay:

+ Nghich ly théi gian dan truyén
than kinh: Thai gian tu khi kich
hoat dién thé mang té bao cg dén
khi ca co hoan toan mat t&i thiéu
30-50ms cho mdi nhém cao riéng
biét. Néu luc phai truyén qua 5-6
mat xich tuan tu, téng thai gian sé
la 150-250ms. Trong thuc té, toan
b ¢l vung vot tan cong chi dién ra

trong khoang 80-120ms.

+ Nghich ly tén that nang lugng tai
cac khép: Trong ca hoc, moi khép
ndi la mot diém tiéu hao nang
lugng do ma sat va bién dang. Néu
G thé chi la chudi don bay, viéc

truyén luc qua hang chuc khép
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NGHIEN CUU TRUYEN SONG TRONG CU DANH QUAN VOT — TENNIS FUTURE LAB

xudng sé lam suy giam han 60%

nang lugng ban dau tu mat dat.

* Nghich ly chan thuong qua tai

khép: Van dong vién c6 gang tao

luc bang cach gong cliing cac khép

lién tiép sé tap trung toan bd Uing

suat cat (shear stress) Ién sun khép

vai va day chang cli chd, dan dén

héi chiing rach chép xoay va thoai

hdéa sém.
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NGHIEN CUU TRUYEN SONG TRONG CU DANH QUAN VOT — TENNIS FUTURE LAB

Hinh 2: Chuédi phéi hgp déng hoc tudn
tu (Sequential Coordination) — Co
ché truyén ndng lugng séng co hoc tur
cdc doan co thé [dn (chdn, thdn minh)
sang cdc doan ngoai vi nho hon (canh
tay, dau vgt) theo nghién cuu cua
Duane Knudson (ITF Biomechanics).

Hinh 3: Dong ndng lugng co hoc
(Mechanical Energy Flow) — Luc khdp
khuyu ($F_E$) giai phong tur vi tri ha
vot sau lung (Backscratch Position),
minh chung phan én xung luc gia toc

ddu vot bat nguén tu su truyén dan

song déng luc hoc tu than dudi.
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NGHIEN CUU TRUYEN SONG TRONG CU DANH QUAN VOT — TENNIS FUTURE LAB

1.3. Ba Loai S6ng Cco Ban
Trong Hé Dan Séng Co
Thé

Khi ban chan van doéng vién dap
xuéng mat san, doé khéng dan thuan la
diém khéi dau cia moét don bay. Do la
mot sy kién phat sinh xung song cd
hoc (Ground Reaction Wave - GRW).
Nang lugng nay di chuyén qua co thé
dudi ba dang séng cad ban:

Hinh 4: So d6 phan tich ba logi song
doéng luc hoc cét [6i (Compression,
Torsion, Shear) va nguyén ly dong bé

pha trong hé dan séng co thé.

1. Song Nén (Type 1 -
Compression Wave)
Séng nén phat sinh ngay khi chan tiép

dat nén trong lugng cc thé xuéng mat
san cing. Phan luc mat dat (GRF) tao
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NGHIEN CUU TRUYEN SONG TRONG CU DANH QUAN VOT — TENNIS FUTURE LAB

ra mot song ap suat truyén doc theo
truc xuong cang chan, dui va cot séng.
Vi mé xuong va mang xudng c6 mat
dd phan t cao, sobng nén lan truyén
v@i van téc cuc nhanh (khoang 1.500
m/s), déng vai tro nhu mot tin hiéu
kich hoat toan hé théng trudc khi bat
ky ca bap nao kip co lai.

2. Sé6ng Xoan (Type 2 - Torsion
Wave)

Khi song nén cham t&i khung chau,
goc dat cta ban chan va sy léch pha
gitta hai truc chan chuyén hoéa song
nén thanh mé-men xoan xoay tron.
Séng xoan van xoan cbt séng that
lung va kéo cang toan bd dai can cg
nguc - lung (Thoracolumbar Fascia).
D4y la noi co thé nap nang lugng dan
hoi khéng 16, tuong tu nhu viéc van

xoan mot sgi day cao su chju tai cao.

3. Song Trugt (Type 3 - Shear
Wave)

Khi song xoan cham t&i khdp vai va
dai nguc, nd bé goc 90 dé dé chuyén
thanh song trugt doc theo canh tay
dén dau vgt. Khdp vai khdng dong vai
tro phat luc ma la mét "bd déi hudng
song" (Wave Deflector). Canh tay tha
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NGHIEN CUU TRUYEN SONG TRONG CU DANH QUAN VOT — TENNIS FUTURE LAB

ldng hoan toan hoat dong nhu mot
sgi day thung, bién do dao dong tang
dan theo chiéu dai canh tay va dat cuc

dai tai tam mat vot.

1.4. Téc Do Dan Truyén:
20ms Cua Séng Co Hoc vs.
200ms Caa Chuoi Co Khi

Su khac biét can ban gira mot tay vot
nghiép du va moét bac thay thé gidi

nam & ca ché truyén nang lugng nay.

Tay vot nghiép du st dung chudi cg
khi: anh ta gong ca chan, sau dé gong
co bung, ti€ép tuc gong cd nguc va
dung slc canh tay dé dap béng. Qua
trinh nay khéng chi tiéu ton nang
lugng khéng 16 ma con khién toan bd
cac khdp bi khda cung, triét tiéu song
dao dong ty nhién va tao ra cam giac
danh bdéng nang né, thiéu doé sau va

thiéu dé xoay topspin.

Ngudc lai, tay vgt dang cap cao su
dung hé dan séng: toan than duy tri
trang thai dan hoi 16ng Iéo nhung gan
két (Tensegrity). Khi chan dap dat,
xung song cd hoc truyén xuyén sudt
G thé chi trong 20-30ms. Nang lugng
dugc gidi phéong ty dong qua ca ché
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NGHIEN CUU TRUYEN SONG TRONG CU DANH QUAN VOT — TENNIS FUTURE LAB

hoi phuc dan héi cua can cg, bién cu
danh thanh mot cd quat roi khong
trong lugng nhung mang sdc cong
pha huy diét.

Hinh 5: So sanh co ché nap luc chdn

Pinpoint (Foot-up) va Platform (Foot-
back) trong cu phat béng — Giai doagn
gdp gbi nap dp sudt tao tién dé khdi

phdt song nén phan luc tir mat dat.

Hinh 6: Do thi xung séng phan luc
mdt dat (Ground Reaction Forces -
GRF) theo truc thdi gian do bang bé
cam ung luc (Force Platform) — Bién
dé xung séng phadn luc thang ding
(Vertical Thrust Wave) ddy ngugc lén
chubi vdn déng.
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PHAN 2: HE CAN
CO MYOFASCIAL,
TiNH DAN HOI
PHI TUYEN & CO
CHE PHAT KiNH
THAI CUC QUYEN

"Luc phdt ra tur got chdn, chi té & eo lung,
vdn hanh qua dét séng, hinh hién tai ngén
tay. D6 khéng phai la phép mau huyén bi
cua vo thudt cé xua, ma la sy miéu ta
chinh xdc tuyét déi vé ca ché lan truyén
song cd hoc phi tuyén doc theo mang ludi
cdn mang fascia cua co thé ngudi."

— Ludn Thuyét Thai Cuc Quyén & Co’
Sinh Hoc Qudn Vot Hién Pai

2.1. Fascia Nhu Moi
Trudng Dan Séng Toan
Than (Liquid Crystal
Collagen Matrix)

Trong subt lich st giai phau y hoc, hé
théng mang can cg (fascia) tung bi

xem la cac I6p mang boc vo tri, chi co
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chdc nang ngan cach cac nhém co
rieng biét. Tuy nhién, cac cong trinh
nghién clu tién phong cla Tién si
Robert Schleip va Helene Langevin da
chiing minh rang: fascia la mét co
quan cam giac I8n nhat co thé va la
mot mang lugi truyén luc lién tuc, dan
hoi phi tuyén tinh dudi dang tinh thé

lobng collagen.

Pac tinh dan héi cla fascia khong tuan
theo dinh luat Hooke thong thudng
(lyc dan hoi ty Ié thuan tuyén tinh vdi
dé bién dang). Ngugc lai, né co6 tinh

chat phi tuyén (non-linear elasticity):

+ D6 déo & téc dd cham: Khi co thé
chuyén déng tu tu, hé fascia mém
mai, trugt nhe nhang va hap thu
bién dang ma khong khang cu.

» Do cirng dan héi cuc dai & toc do
cao: Khi chiju xung lyc giat nhanh
(high-velocity shock), cac sgi
collagen lap tdc khoda cing lai va
tr&d thanh mot 10 xo siéu dan hai,
truyén nang lugng nguyén ven ma
khong lam bién dang cau trac
khép.

« Kha nang héi phuc hinh dang tirc
thi: Khac véi co bap phai tiéu thu
phan ti ATP dé co va dudi, fascia
tich trr va giai phdng déng nang

Tennis Future Lab - Vién Nghién Cu Quan Vgt Tuong Lai
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hoan toan thu dong theo chu ky

dan héi tu nhién.

2.2. Cac Dai Can Co Trong
Yéu Trong Dan Séng Thé
Thao

Trong co thé ngudi, cd ba xa 16 dan
song chinh két ndi cac chi va cot séng
thanh mét khéi thong nhat:

1. Dai Can Nguc - Lung

(Thoracolumbar Fascia - TLF)

Pay la nga tu trung tam diéu phoi
toan bd xung lyc gilta than trén va
than dudi. Tdm can hinh thoi day dac
& vung that lung nay két néi cd mong
[6n (Gluteus Maximus) ciia mot bén
v@i co lung rong (Latissimus Dorsi) cua
bén déi dién. Khi van dong vién nhun
chan va xoay héng chuan bj vung vat,
dai TLF bi kéo cang chéo, déng vai tro
nhu mot mang trong tich trlr nang

lugng xoan cuc han.

2. Dai Chéo Trudéc (Anterior
Oblique Sling - AOS)

Bao gom cd chéo bung ngoai, mang

can bung va cc khép dui déi bén. Dai
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chéo trudc chiu trach nhiém truyén
song nén va séng trugt tu chan trudc
qua than trudc, tao nén sy bung né
xoay chuyén khung chau va l6ng nguc

trong cu forehand hién dai.

3. Dai Chéo Sau (Posterior
Oblique Sling - POS)

Két n6i cd mong I6n qua dai TLF sang
co lung rong doi bén. Dai nay la chia
khda cua cu giao bong sam sét (Serve)
va cac cu vung vgt trén cao (Overhead
Smash), ndi toan bd song dan hoi
dugc kich hoat tu cd bat nhay cua ban

chan sau.

2.3. Phan Tich Co Che
Phat Kinh (Fa Jin) Duéi

Goc Nhin Biomechanics

Trong Thai Cuc Quyén noi gia, khai
niém "Phat Kinh" (Fa Jin) mo ta mot cd
danh boc phat sitc manh xuyén thau
chi trong mét phan nghin gidy ma
khong can lay da xa hay gong ca bap

cuon cudn.

Khi phan tich Fa Jin bang cac cdm bién
gia t6c va dién ca do hién dai (EMG),

cac nha nghién cu nhan thay trinh tu
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van déng cua mot vo su Thai Cuc dinh
cao va mot tay vot tennis thugng thua
(nhu Roger Federer khi thuc hién cu
forehand luét ém) c6 su tuong dong

dén kinh ngac:

1. Giai doan Tich Liy (Storage
Phase): Ha thap trong tam, dua co
thé vao trang thai chim sau (Tram
dan dién). Toan bd khoi co bén
ngoai tha ldong hoan toan, dé trong
lyc kéo cang cac dai can mang bén
trong nhu mét canh cung dang

dugc giuong.

2. Giai doan Khgi Song (Wave
Genesis): Ban chan sau dap dat dot
ngot ma khong géng cling ca dui.
Phan lyc mat dat tao ra mot xung
sdng nén lan truyén thang ding lén

xuang chau.

3. Giai doan Diéu Ché Xoay
(Torsional Modulation): Khung
chau xoay md véi géc do vira phai,
truyén xung lyc vao nga tu
Thoracolumbar Fascia. Nang lugng
dugc gia téc nhd su chénh léch goc
xoay gilta vai va hong (Hip-
Shoulder Separation Angle).

4. Giai doan Boc Phat & Triét Tiéu
(Release & Wave Termination):

Song trugt lan doc theo canh tay

Tennis Future Lab - Vién Nghién Cu Quan Vgt Tuong Lai
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tha ldng va bung né tai bé mat tiép
xuc (di€ém cham bdng hoac diém
phat kinh). Toan bo chu trinh giai
phéng nang lugng dién ra trong
vong chua day 25-30ms.

2.4. Khai Niém "Phéng
Tung" (Sung) & Nghé
Thuat Triét Tiéu Co Cirng
P6i Khang

Tréd ngai I6n nhat ngan can su lan
truyén séng dan hdi trong co thé
chinh la hién tugng Co Cirng DGi
Khang (Co-contraction). Khi moét tay
vot lo lang, sg danh hong hodc cé tinh
dung siUc tay dap bdéng that manh,
ndo bd sé dong thai kich hoat ca
nhém ca chld van (agonist) 1an nhém

co déi van (antagonist).

Hau qua cda viéc nay la hai nhom cg
ty ghim chan nhau, tao nén sy cang
cung ndi tai, khéa chat cac khdp va
chan ding dudng di cla song cd hoc.
Nang lugng sinh ra t mat dat bi hap
thu va tiéu tan thanh nhiét nang ngay
trong co thé, khién tay vot nhanh moi
mét va gia tang t6i da nguy cd viém

gan cui cho (Tennis Elbow).
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Dé soéng truyén thong subt, cc thé
phai dat t&i trang thai ma vo hoc
phudng Bong goi la Phéng Tung
(Sung) — mét trang thai tha long linh
hoat, ndi cac khdp md réng, day
chang cang nhe nhu day dan, nhung
khong hé ri rugi hay yéu 6t. Chi khi
dat dugc trang thai Phdng Tung nay,
cG thé mdi c6 thé bién thanh mét hé
dan séng hoan hao, cho phép ning
lugng cc hoc ludn chuyén vai hiéu

suat gan nhu tuyét doi 100%.

PHAN 3: DPONG
LUC HOC SONG
TRONG
FOREHAND HIEN
PAI & SU KIEN
CHAM BONG

"Mét cu forehand hién dai xudt sac khéng
phdi la mét chudi co ca tuyén tinh, ma la
mét su' kién sup dé séng (Wave Collapse)
dugc dan xép hodan hdo. Méi phdn doan co
thé trugt pha tir 15 dén 25 mili-gidy so véi
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phdn doan trudc dé, dén nén toan bd dong
lugng co hoc vdo diém tiép xtic trong mét
khodnh khdc chép nhodng."

— Vién Nghién Ciru Qudn Vot Tuong

Lai (Tennis Future Lab)

3.1. Kién Tric Nut (Node)
va Bung Song (Antinode)
Trong Co Thé

Khi séng tdi (incident wave) truyén tu
mat dat lén gap séng phan xa
(reflected wave) doi ngugc tu dau vat,
hién tugng giao thoa séng cd hoc xay
ra trong co thé ngudi, tao thanh mét
He Song bPung (Standing Wave
System).

Trong mot hé song diang ly tudng, co
hai thanh phan co ban:

+ Diém Nt (Node): La nhiing vi tri
c6 bién d6 dao dong bang 0 nhung
chiu ap suat co hoc va mat do thé
nang cuc dai. Trong cu danh
forehand, cac diém nut tu nhién
nam tai: diém ti€p xdc ban chan vai
mat dat, tam truc quay xudng chau
(Dan Dién), khép 6 chao canh tay va

vling can vgt tai ban tay cam.

« Bung Séng (Antinode): La nhiing

vi tri dao dong vaGi bién do va gia
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téc goc I8n nhat. Cac bung séng
tiéu biéu nam tai: khép géi khi co
dudi nap luc, ca chéo bung khi van
xoan va dinh dau vot (Racquet Tip)
khi giadi phong vung theo quy dao
hinh quat.

Hinh 7: S0 dé phan bé cdc Nut séng

dung (vi tri 6n dinh nap dp suat) va

Bung séng (bién dé dao déng gia toc
cuc dai) trong chu trinh vung vgt hién
dai.

Mot van dong vién thugng thua la
ngudi cé kha nang gilr viing cac Diém
NGt (khdng dé truc ca thé bi nghiéng
nga, xo léch) trong khi cho phép cac
Bung Séng dao dong ty do véi van toc
cuc han. Néu mdt diém nut bi trugt (vi
du: mat thang bang chan tru hoac
xoay hong mat kiém soat), toan bo hé
song ding sé sup dé va nang lugng
vung vgt bi tiéu tan ngay lap tuc.
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3.2. Hién Tugng "Wave
Collapse” & Trugt Pha Co
Kiém Soat

Trong cd hoc séng, khi nhiéu séng
thanh phan gap nhau dong pha, bién
doé dao dong sé dugc cdng hudng
theo cdp s6 nhan (Resonance
Amplification). Tuy nhién, trong cu
forehand hién dai, cac chuyén gia cd
sinh hoc phat hién mot cg ché tinh vi
hon nhiéu: Trugt Pha Cé6 Kiém Soat
(Controlled Phase Delay).

Thay vi tat cd cac bé phan cung
chuyén déng mét lic, méi phan doan
chuyén doéng tré hon phan doan lién

trudc khoang 15-25 mili-giay:

1. Khung chau xoay trudc (Pha 0 ms).

2. Léng nguc va dai can
thoracolumbar bat dau xoay tré
hon 20 ms.

3. Canh tay trén va cui cho bat dau
dugc kéo di tré han 40 ms.

4. Cang tay va c6 tay ngla ra phia sau
(Lag phase) tré hon 60 ms.

5. Dau vot vat 1én tiép xic bdng tré
hon 80-85 ms.
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Su trugt pha nay tao ra hién tugng co
hoc goi la Wave Collapse (Su Sup Po
Song): khi phan doan I&n hon (hong,
than) dot ngét ham téc dé quay lai,
toan bo dong lugng khong bién mat
ma bi dén nén va truyén tuc thi sang
phan doan nho han va nhe hon (canh
tay, cang tay, vot). Pay chinh 13 bi mat
gilp nhiing tay vgt co thé hinh thanh
manh nhu Jannik Sinner cé thé tao ra
téc do bong khung khiép ma khéng
can phai cé co bap ho phap.

3.3. Su Kién Cham Boéng:
Wave Termination Event
Trong ~4 Mili-giay

Thai gian bong nén vao mat Iugi vot
chi kéo dai trong khoang thagi gian
siéu ngan: tu 3.5 dén 4.5 mili-giay
(0.004 giay). Trong khoang thai gian
nay, khong cé bat ky ménh Iénh than
kinh nao tir ndo bd cé thé can thiép
dugc. CU danh hoan toan la moét Su
Kiéen Két Thiac Séng (Wave

Termination Event).

Tai khoanh khac tiép xtc nay, dinh cla
song trugt cd hoc phai dén dung vi tri
tam vot (sweet spot) trung khit vdi
thaoi diém qua bong dat do nén téi da
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trén mat day. Khi sy dong bo pha nay

dién ra:

+ Hiéu suat chuyén giao xung
lugng dat cuc dai: Gan 90% dong
lugng tich tu dugc chuyén déi
thanh van toc tinh tién va toc doé

xoay (RPM) cua qua bdng.

« Triét tiéu phan luc déi ngugc Ién
co thé: Do xung lugng bdng triét
tiéu dung dinh séng, van dong vién
cam thay mat vt "ém nhu ludt qua
ba", hoan toan khéng c6 cam giac

tlrc giat & co tay hay cui ché.

 Quy dao follow-through tu
nhién: Sau va cham, nang lugng du
thtra dugc tiéu tan mot cach ém ai
doc theo dudng cong xoan ¢ cua
vong lap s6 8, bao vé tuyét doi cac

bao khdp chop xoay.

Hinh 8: Song xung kich va cham
(Impact Shock Wave) — Cu séc va
cham trong cu trai tay mot tay gay

hién tugng cdng gian cuéng buc dot
ngét (Quick Stretch - QS) nhém co

dudi 6 tay, va co ché triét tiéu phan

tan séng xung chdn cua dai bang
giam chdn khuyu tay.
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2.5 The recoil of a tennis player’s hand and arm from the shock wave of a 52 mph im
act simulating volley. Images were i
) film., the first im: maximum

Hinh 9: Phdn tich dién anh siéu téc
(1,800 frames/gidy) — D¢ giat lui nay
ngugc (Recoil) lén tdi 8-inch cua cdnh
tay dudi tdc déng cua séng xung kich

va cham bong 52 mph, minh hoa
xung luc dir déi tai lén hé théng co
xuaong khap.

Hinh 10: Biéu dé dang séng dao déng

khung vgt ghi nhan trén may hién
séng: Séng dao dong tu do kéo dai
(bén dudi) doi chiéu vdi séng dao
déng bi hap thu triét tiéu thdn téc chi
sau 40-50 mili-giay (bén trén) nho ap
luc kep tay cdm hop ly.
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Hinh 11: Video siéu téc (6,000 frames/
giay) ghi lai qua trinh xep lan va song

bién dang dao déng dan héi méo mo

(Post-impact oscillation) cua qua bong

quan vgt sau cu va cham phat bong

phdng téc dé cao.

3.4. Phan Tich Thuc Tien:

Federer, Alcaraz va Sinner

Dudi Lang Kinh Co Hoc

Roger

Federer

Pac Trung
Hé Dan
Soéng

Séng diung
hoan hao
(Standing
Wave
Master), gilt
truc dau va
c6 bat dong
tuyét doi tai

Co Ché
Khgi
Song &
Giai

Phong

SU dung
co ché
thang tay
(Straight-
arm
forehand),
bién do

séng dai,
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”

Ung

Dung
Thuc
Chién

Do chinh
xac
khong
gian toi
thugng,
kha nang
giau

hudng
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Van Pac Trung
Poéng Hé Dan
Vién Séng

diém tiép

xuc.

Séng nén
boc phat
siéu nhanh
(High-
explosive
compression
Carlos )
wave), tich

lyc dap dat

Alcaraz

cuc sau tu
tu thé chan
md rong
(Open

Stance).

Hién tugng

trugt pha toi

Jannik At
uu tuyét doi

Sinner
(Extreme

Controlled

tha long
c6 tay cuc
do, tao
cam giac
thanh
thoat vo

trong luc.

Tan dung
t6i da
phan luc
mat dat
va suc
dan hoi
cla dai
can chéo
trudc
(Anterior
Oblique
Sling) vd&i
gia téc
goc phi
thudng.

Than hinh
manh mai
dong vai
tro hé

dan séng
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”

Ung

Dung
Thuc
Chién

danh
(disguise)
dén
micro-
gidy cuoi

cung.

Kha nang
tao luc
xuyén
pha tu vi
tri phong
thu sau
ngoai
san, bién
thé tha
thanh
don
winner
chdp

nhoang.

Toc db
bong
binh
quan cao
nhat thé
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Van Pac Trung Khgi
Pdng Hé Dan Séng &

Vién Séng Giai

hep vdi
trgd khang
thap,

nang
Phase
. lugng
Delay), do .
. truyen
tre vai-vgt )
X qua canh
CUcC sau.
tay nhu

mot sgi

roi da

mem.

4.9 Ultra high-speed (6,000 frames per second) image of a topspin forehand. Note the slightly
| racquet face at impact that is forced square by the recoil from the off-center impact. (Images
sy of the International Tennis Federation.)

10re difficult to reverse the spin of the ball, so topspin forehands require fast racquet head
s and fairly steep racquet paths through impact.

recent studies have reported flatter racquet paths when hitting moderate topspin strokes off balls
\nall amounts of incident spin (Blackwell and Knudson, 2005; Knudson and Blackwell, 2005). 4

Hinh 12: Phdn tich siéu téc 6,000
khung hinh/giay cu danh xody cudn
Topspin hién dai — Quy dao mdt vgt

khép nhe khi tiép can va hién tugng

bién dang dan hoi mdt luGi khi giai
phdéng song déng ndng xoay vong cuc
dai.
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”

Ung

Dung
Thuc
Chién

gidi hién

Xuyén

sau cam
sat vach
cudi san
dai tha.
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PHAN 4: GIAO
TRINH HUAN
LUYEN CAM THU
SONG, PIEU

KHIEN THAN KINH
& PHONG NGUA
CHAN THUONG

"Mét hé dan séng co thé hoan hdo khéng
thé dugc xdy dung bdng cdch nhéi nhét
thém ta ndng hay géng siét co bap thé
thién. N6 dugc téi luyén théng qua viéc
lam sach hé than kinh van déng, giai
phéng moi co cuing déi khang va thiét lap
ban d6 cdm nhdn tinh vi vé dong chay
déng lugng tu mat dat dén tam vot."

— Vién Nghién Ciru Quan Vot Tuong

Lai (Tennis Future Lab)

Tennis Future Lab - Vién Nghién C&u Quan Vgt Tuong Lai Trang 28 / 41



NGHIEN CUU TRUYEN SONG TRONG CU DANH QUAN VOT — TENNIS FUTURE LAB

4.1. Co Ché Piéu Khién
Than Kinh: Pan Dién,
Ménh Mon & Trung Tam
Khéi Lugng (COM)

Trong gidi phdu phuong Tay, Trung
Tam Khéi Lugng (Center of Mass -
COM) nam & vung chau, ngay dudi
ron khoang 3-5 cm. Trong v hoc
phudng Pong, day chinh la huyét Pan
Pién (Dantian) — trung tam tich tu
khi va phat luc. Déi dién véi Ban Dién
& phia sau cot song that lung la huyét
Ménh Mon (Mingmen).

Dudi goc do than kinh hoc hién dai,
vung Pan Dién - Ménh Mon tap trung
mot mat do thu thé cam thu ban thé
(proprioceptors) day dac nhat trong
toan bé co thé. Khi van dong vién hoc
cach diéu khién chuyén déng bat dau
tu viéc "khdi déng Dan Dién" (chuyén
dich vi mé clia xudng chau) va "md
Ménh Moén" (tha long d6é cong that

lung dé can thoracolumbar dan ra):

+ Hé than kinh tu chu chuyén sang
trang thai tap trung sau: Giam
cang thang tdm ly, ha nhip tim va
doéng bo hoda nhip thé vai chu ky

vung vagt.
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« Kich hoat cac phan xa cang co tuy
song (Spinal Stretch Reflex): Giup
G thé tu dong phan Ung vdi téc d6
béng déi thd nhanh hon thai gian
xU ly cta vo nao t&i 80 mili-giay.

+ Duy tri truc quay thang bang
nang déng: Trong tam luén nam
gira hai chan, cho phép xoay ngudi
linh hoat da huéng ma khong bao
gid bi nga ngudi ra sau (falling
back).

4.2. Chu Ky Kéo Dan - Rut
Ngan (SSC) & Bao Tén
Khép Tuyét Doi

Chu ky Kéo Dan - Rat Ngan (Stretch-
Shortening Cycle - SSC) la ca ché ma
cd bap va gan dugc kéo cang trudc
khi co lai, gitp tich ldy thé nang dan
hoi. Tuy nhién, néu thai gian chuyén
ti€p gilta kéo cang va co lai vugt qua
0.25 giay, nang lugng dan hoi sé bi

bién thanh nhiét va bién mat.

M6 hinh Truyén Séng (WTM) giai
quyét triét dé bai toan nay bang cach
t6i uu hoa thai gian dao chiéu chuyén
dong. Thay vi dung khung lai réi giat

ngugc vé phia trudc, van dong vién
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chuyén déng theo cac cung elip va

dudng cong lién tuc clia vong lap sé 8.

Nh& chuyén déng dang séng lién tuc,
cd thé van déng vién dugdc bao vé

tuyét doi:

« Bao ton gan cui cho (Phong ngtra
Tennis Elbow): C6 tay khong gap
giat ma dao dong tu do nhu dudi
c4, triét tiéu hoan toan rung chan tu
diém cham bdng tac déng 1én gan

cG dudi ¢6 tay quay ngan (ECRB).

+ Bao ton khép vai va chép xoay
(Rotator Cuff Preservation): Truc
vai xoay quanh mot diém nut on
dinh, khéng bi giang xé bdi luc ham
phanh dot ngot.

+ Giam tai dét séng that lung L4-
L5: Luc xoan dugc phan bé déu doc
theo mang ludi can mang thay vi

tap trung bé gay dia dém cot séng.
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4.3. Hé Thong 10 Bai Tap
Thuc Chién Cam Thu Séng

(Wave Transmission Drills)

DRILL
01

DRILL
02

Tén Bai Tap

Song Roi Day

Pan Hoi
(Resistance
Tube
Whiplash)

Ném Bong
Ta Mém
Theo Song

(Medicine

Muc Tiéu

Huan Luyén

Cam nhan

song trugt qua

canh tay va

triét tiéu gong

cing bap tay.

boéng bo pha
gilta dap dat,

xoay héng va
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Phucong
Phap
Thuc

Hién

Co6 dinh
mot dau
day dan
hoi mém
vao
tudng,
tay cam
dau kia
vung
theo
hinh s6
8 sao
cho tao
thanh
cac ggn
song
chay doc
day.

bung
thé
Open
Stance,

ha trong
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Ma .
Muc Tiéu
Bai Tén Bai Tap p R
R Huan Luyén
Tap
Ball Wave md& dai can
Throw) chéo trudc.
Phéat trién hién
Vot Khan tugng Wave
DRILL Uét (Wet Collapse va
03 Towel Snap gia toc dau
Drill) vt micro-
giay.
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Phuong
Phap
Thuc

Hién

tam nap
luc, xoay
hong
ném
bong ta
1-2kg
vao
tudng
chi bang
do bung
cua
héng va
nguc,
tay tha

long.

Dung
mot
chiéc
khan
tam
cuén
chat mot
dau,
thuc
hién
dong tac
vung vot
sao cho

dau
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Tén Bai Tap

Tram Trang
Tram Dién
(Standing
Stake
Rooting)

Muc Tiéu

Huan Luyén

Xay dung
diém nat ban
chan va giai
phdng co
ciing khép

gdi, c6 chan.
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Phuong
Phap
Thuc

Hién

khan
phat ra
tiéng né
"dét"
danh
gon
dung
diém
ti€p xdc

gia dinh.

bung
tan thoai
mai, hai
goi hai
chung,
gilr cot
song
thang tu
nhién
trong 10
phut, hit
thd sau
vao
vung
ban
bién

trudc
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Tén Bai Tap

Vung Vot
Déo Am
Thanh
(Flexible
Shaft Swing)

Panh Bong
Trén Tam
Nhan (Mini-
Trampoline
Strike)

Muc Tiéu

Huan Luyén

Nhan dién do
tré vai - vot

(Phase Delay)
qua am thanh

xé gio.

Kich hoat
phan lyc mat
dat nhip

nhang va cam
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Phuong
Phap
Thuc

Hién

moi bugi

tap.

Su dung
dung cu
ho trg

can déo,

tiéng rit
cua
khong
khi:
tiéng rit
phai
phat ra
& phia
trudc
diém
ti€p xuc,
khong
phai &

sau lung.

Bung
trén bat
nhdn
mini,
don

bong tu
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Tén Bai Tap

Panh Béng
Mat Nham
(Blindfold
Kinesthetic

Contact)

Muc Tiéu

Huan Luyén

thu thang
bang déng.

Tang cudng
thu thé cdm
thu ban thé
proprioception
thay vi phu
thudc thij giac.
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Phuong
Phap
Thuc

Hién

huan
luyén
vién va
danh tra
bang
nhip nay
hoi tiép
cua lo xo
bat

nhudn.

Nham

mat khi
bong da
nay Ién
va thuc
hién cu
danh

hoan

nhan
khdng
gian va
lang
nghe am
thanh

Trang 36 / 41



DRILL
08

DRILL
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Tén Bai Tap

Bong Nudc
Chuyén
bong (Water
Ball

Deceleration)

Tiép Xuc
Khong Khi
(Micro-
Impact

Feeler)

Muc Tiéu

Huan Luyén

Luyén ham téc
mugt ma theo
dudng cong
elip thay vi
phanh cing.

Luyén cam
giac mat vgt
ludt ém qua
diém tiép xuc
ma khong lam

roi van toc.
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Phuong
Phap
Thuc

Hién

ti€ng
boéng.

Vung
Vot va
két thac
bang
viéc gilr
mot qua
bdng co
chia
nuaGc
bén
trong
sao cho
nudc
khong bi
lac tung

giat cuc.

Tap
vung vot
ludt qua
mot qua
bong
treo trén
day ma
chi cham
phdét

l6ng ni,
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Ma
Bai Tén Bai Tap
Tap
Thai Cuc
Forehand
DRILL
(Slow-
10
Motion Flow
Forehand)

Muc Tiéu

Huan Luyén

Tich hgp toan
bd 3 loai sobng
vao chudi van
dong duy
nhat.
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Phuong
Phap
Thuc

Hién

duy tri
van toc
vung
xuyén
suot
khong
ngap
ngung.

Thuc
hién
toan bo
ky thuat
cu
forehand
V3i téc
d6 cham
bang 1/5
toc do
that
trong 15
phut,
cam
nhan
tung thg
can
mang

kéo
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Tén Bai Tap

Muc Tiéu

Huan Luyén

4.4. Giao An Huan Luyén

Wave Transmission 5 Tuan

Tuan

Le

Tuan

Tuan

Giai Poan

Trong Tam

Thanh Loc Co
Cirng & Tha
Long Pong
(De-stiffening)

Khai M6 Xa Lo
Fascia

Thoracolumbar

Noi Dung
Ky Thuat

Triét tieu
théi quen
gong ca bap
tay va vai.
Tap bai tap
Tram Trang
va vung
khan uat
hang ngay.

Tap ném
bong ta
mém va
xoay van
truc Pan
Pién - Ménh
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Phuong
Phap
Thuc

Hién

cang va

dan hoi.

Chi S6
Panh Gia
Thanh
Cong

Co bap
canh tay
hoan toan
mém mai
khi cham
tay vao
trong ldc
dang vung

vot.

Tang goc
tach biét
vai-hong
(Hip-

Shoulder

Separation)
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Le

Tuan

Tuan

Tuan
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Giai Poan

Trong Tam

Thiét Lap Hé
Song Pirng
(Standing
Wave

Integration)

Gia Toc Pau
Vot & Wave
Collapse

Tu Dong Hoéa
& Ung Dung

No6i Dung
Ky Thuat

Mon. Két
noi luc dap
chan sau vdi

xoay hong.

C6 dinh
diém nat
dau va truc
c6t song.
bong bo
pha trugt
20ms gilra
héng, vai va

c6 tay.

Giai phong
gia téc dinh
tai diém tiép
xuc ~4ms.
Luyén cu
danh On-
the-rise va

bdng nang.

Ap dung
Wave

Transmission
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Chi S6
Panh Gia
Thanh
Cong

thém
12-15 do
ma khong
gay dau
that lung.

Bau khong
di chuyén
quéa 2cm
trong suot
qua trinh
tiép xuc

bdéng.

Van toc
dau vot
tang
15-20%
trong khi
nhip tim va
muc do
gang suc
giam dang
ké.

Dat trang
thai dong
chay (Flow
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Giai Poan

Trong Tam

Thi Pau Thuc
Chién

No6i Dung
Ky Thuat

vao thi dau
diém sé
cang thang.
Duy tri trang
thai Phong
Tung dudi
ap luc.

"Khi co thé ban chuyén déng nhu mét con

s6ng, tennis khéng con la mét cudc vat [6n

V@i co bdp hay su mét méi. NG trd thanh

mét vii diéu cua ndng lugng tu nhién —

ndi méi cti cham béng la mét bdn hoa tdu

thanh thoat cua vt ly, sinh hoc va nghé

thuat dinh cao."
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Chi S6
Panh Gia
Thanh
Cong

State), ty lé
bdng hong
unforced
error giam
trén 30%.
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