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BT LT REF YREABRBHRAANTE » mARFGITRY
oA PHBMBAN RN TATTEEHNERDITE ARSI A LA
BRGH - AMASY B G AE RN £ L o 5 A Peak Performance
PR EIH AS% F-Scan M AR BERATRHGITRE S 128880 F
BXAERBEELEENERY  EARCEVURGERIT LG E
SRR R - ERET L MM BFALA S1sEMe) ~ B & hvik B (SLA) 89 B
WL BEBERARITTESESHEY - MO A A ELRN T BN
Bo-BRXTHE® FH4LFTENEREET Bt R Y€ @ F &R BN
AAGNE  REAZTRESBSI AT LT TR BiviTR A ST
RETRRTFHEFRE)LEE AN R(pO0.05)-2. BAFEAMME
MR ARE EFERVHRE  HHGHARHEL > Mg FXws Lk -
BRAUTRNERMIEST R RS EURM A RS LA o3, A RARN
ZHGHAZE S FRAMMBROHMAAEM) X B R L5 AR E TAY)
BEATE  KREGELHNE LY Ak EUA) R H A hoik & (FAL
FREAAMANEERRBITFH - EEMER  FNFIASEMIEER G LT A
R EVAMNERTFES ST A EFAME LR BESLAMELS
NERFEF A VAR Z T4 - 4. ERAVNTRBEF B X AN E
B BAITRREGERR LABANGLRUTR-5 SRV TRELMHR L(F
BER)EEBRSHRAEE FHEEAHGRELRSRUTELE > A4E
BEAFEREMO.0) R LESMESOBAREREBRE HNir¥h e
MER LEARAAENSNEL E¥UHBRAMEALGIT RN THRE RN AT
#(p<0.05) -
Mees : Bagit % mEMIgH LS

Abstract

Koushu upper limb striking techniques differ, due to variations in tactics and
objectives. This variation includes strikes that emphasize power and penetrating force,
and others that just require speed and accuracy. Our research involves study of the
difference between the two techniques. Using the Peak Performance motion image
analysis system, the F-scan force pressure sensor, and a self-designed striking
platform; 12 volunteers from the Chinese Martial Arts Department were studied as
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they performed repetitions of heavy (penetrating strike) and jab (surface strike) strikes.

The paired t-test of SPSS for window 7.0 was used to test the variables.

The results were as follows:

1. Elbow joint muscle torque (Me), Shoulder Linear Acceleration (SLA)
change, were the deciding factor in striking motion. Elbow joint muscle
torque extended again right before impact, to support the elbow and
maintain the structure between the upper arm and forearm. Therefore
increasing striking mass. Shoulder Linear Acceleration increased the body
mass participation in strikes; increasing striking power and effect (change in
striking board speed after impact), and was obviously greater in force
compared to jabbing (surface) strikes (p<0.05).

2. Re-extended elbow joint torque permits the elbow joint maintain correct
structure after heavy strikes, while retraction of the upper limb was
accomplished by way of extending the shoulder. While jab strikes impact
with a bent elbow joint, and retract the upper limb by retracting the elbow.

3. According to intersegmental dynamics, (Me) was the main counter force to
the Upper Arm Angular Velocity (UAV), according to motion induced
torque, Upper Arm Angular Acceleration (UAA) was counter force to
Forearm Angular Acceleration (FAA). At the shoulder joint, Shoulder joint
muscle torque (Ms) was counterbalanced by (UAA) torque; (FAA) and
(SLA) generated torque is counterbalanced by (UAA).

4. Heavy (penetrating) strikes have the goal of driving through a target. It has a
much deeper striking depth than a jab (surface) strike

5. Heavy strikes showed greater maximum velocity at all joints in the upper
limb. Velocity was also significantly (p<0.05) higher at impact than a jab.
The greater velocity at the joints and target all directly effect striking power.
Heavy strike techniques are significantly (p<0.05) more powerful than jabs.

Keywords : Chinese Martial Arts” Punch, Intersegmental dynamics
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LB EBRITESESNSKALERETY, RN L M ARSEARE
ARITE ERBRREFAEY(ER) AHEERBHAEL(ZR), LR
LAHERBARRUVGITENHREHARERR? MEBRANEZHHEE X
XATR? AMNALEEAR THERY AL AR, LA
(coordination)f2¥= %) (control )&y 44 1b, LUEHEolR B S ook M s ¥ -

— xR M FT R e 05 - 4» Nakayama(1966). Vos and Binkhost(1966).
Whiting(1988), M B -SAFH(R SDEALKEHL RS ABELAYR
B, SHRAEPBELEEFB(1984), F4HEer(1986), Feld(1979). RAl#EFiT%r7
AAEMh T BmA AR E ) Feld(1979), Wilk(1982)% AR X & PisT
RITETHERBEITRH(RAR, FRE))GHEFE ML ELHA
Walker(1975). Blum(1977), F4# B eF(1984, 1988) B A H LB HRE A a1k
BEi#Sx % h et & Cavanagh and Landa(1975). $FE (R, 84)% AR{#
PRBFH(MEB) T ARBEITLFFONAZTHHEL: FH Atha(1985),
Smith(1986). F4#@Rer(1988)Feta F A& E (R 8D)E 5o AHMERE R
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RE IR AE S FRIT R A MMM % Chan(1990) 848 L 8% B B AL 5 K%
REZWES, HEZFETESFMBAMMEIT MR R S M) ey -
LTHARERERARIT RS FABUALE, AR EMALGH B R
RE - BRI T 5Figit 8 (AR - 38%) » EMEREATHITLRY
HARAGOREMGEMANEGRIL, UARNEETHEIRFL AL ER
5 -

HEMh B AEET, AMESHZL O ME N4(joint noment or joint
torque MES SR, Rt R BHEHEAT NS, KL AHIEHARSE
SBEOMBNERITON  BELHAZ-MBOREASETRSIMNGE S
(net joint moment)& A%, 4o Winter(198D AR M HEHFEH F E 08 o
B-FHMBIEEZRGMAUENELY, RMALKBLARNG NS HE -
Phillips(1983)~ Hoy & Zernicke (1986) ~ Smi th & Zernicke(1987) - Schneider
& Zernicke (1989)# Zernicke & Smith(1996) ¥ AR M EEHE, A
Eon ARGy (active) MAKEH SHE, F% 2 &/ (gravitational
force)fodk $y ey (passive ) R4 A /1 (reaction force)sy %% - BBRKAMNE
8% /1 % (intersegnental dynamics)® T A EL X & A flkS G5 B H
MELGRE, BRALRTUTHEG I RS A HESENNBE - F
Schneider(1989) & ¥ L B e i R T E S AT M AR K, AT E G EEL
XRERRBRAREE  FALRHGARE SN2 MEIA LG T, &
RATR - ERGY BARAHGE M BRHHFEH, RBRBRRALELE
Bernstein &7k Y 2u B 8151438, £0 A # (muscular)Fo# #) 49 (passive)
M8 A4 (joint moments) 2 K", S RMER - BEKRY EHWAEHRE
EBRFTHRAELE Bernstein (196)R B A HESWRAGRBE > BiDHE
AV ERERERSHO N EERAREADSGERAMMMEER) &
RAAGAAC, ERGEHFELEINAE  ZRAMNARAMRIFAGENR
& ° Schneider(1989) Bt &ty 8148 + 528 A B 4 F o9 LRk ST B 804k, B sbeL s
KAVH A BB 288 4 £ (intersegmental dynamics), RHFX B4 LEITR
&1k -

B &)

ARG B AN KR L8 S 2 (intersegmental dynamics)if 3t
R ER MR Rt 2 208 H LRUREGIEN A, L A
X EBEE:

(DR ELUALEPIT RS X E 8P ST MLLLR -
(OBHERVAERAUTT RS X R E o F R -
(DNELVAURURFT AN - AME AR EIAHNEHT L
(DEBALA LRSI - BESH A BE ez e is
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& 1 ERAU AL RAIT R E R ey da kA (paired-test) # &

PULEREN ERVNR | BRPHR | t-4 |ABE)| piE
IWRRE(RT) 3146009 7.1£0.07]  6.266 11! 0.000
BRARBE(AR/E) 6.11+£1.09] 582+090]  2.459 1] 0.032
B A A (2 R/ E) 608+ 1.00] 579:0.89]  2.984 11 0.012
B A (2 R/ 6.08+ 1.00| 5.83+0.85 4.177 11} 0.002
BB ARE(SR/E) 3.07£0.65 272+0.65  3.192 11{ 0.015
HAe R F (2 R/#) 453+097 3.81+£0.95  3.390 11| 0.006
B ey mLik B (D R/E) 460081 383087 5242 11} 0.000]
BEFHEE(DR/H) 453+£128 329+£1.04] 5013 11| 0.000
A RE(DR/T) 230059 1.26x083]  6.620 11 0.006
R8T 5k R (AR 122057 0.15+1.04] 3.393 11] 0.006
T e B (AR/H) 1.20+0.48] 0.05+1.05  3.601 11{ 0.004
TR R (AR/E) 0.95+0.42} 011089  4.263 11} 0.001
WFRFERAER(AR/P) 056033 006:040] 3.870 11 0.003
MK A ik AR/ -7.21 £1.83) -7.07+2.01 0.244 11] 0.812
BEARRECGAES) 18.94+ 8.02( 16.71+4.17 1.209 11] 0.252
R B A A ik GRA/EY) 4.69+0.99 3.51+1.41 4.749 11 0.001
R\ XN H(F-SCAN 2 &3 /1 19431 14841 6.015 11| 0.000
3t A B4 47 ) (kaw)

845 th & § & (Nms) 22.40+4.74]  16.79+6.73]  4.749 1] 0.001
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FR&H  MHHGMAAEMOBHBE Y AEBTHAE - B&®mS - LB Ak BEUAARY
BRLAOEME - Sy mt FSLADSBTHE - Bémd -

R

BRY BREGRARBRANLORERER B RAR EERLOLR
REBATERBRV TR AR (SR ERHNEORARERBHFORE &
HEAEER p<0.05) BERAENAELWREME R BAXTREGAE
REHRGHEG AR RIILEGHEGAE  RARA L LG4 2047
WEHEE - GRNBR UL I LM B EYER R - Pk Aoy iy
HHEMERAR AARA SRR ARE LBR  AET LR - THng
HERADFE REREFQRAULBBHER - AAXTHEMOBR(ERIE)
&) ik B o &% & S M #v Hogan ~ Bizzi ~ Mussa-Ivaldi & Flash(1986)#.98 &5 — 48
FOL G REE] R A LT Z B ) F A B AR S AR AR S 4 S
HRH BT EEGRTHE > AMTGLERLL oo

RFEAER F-SCAN WA ERHOBAITRASTLIE: ERTA
19. dkgw » SR8 A 5 14. Bkew > RF 2 Rs E M £ E(p<0.05) - 1213448
HENEAF R EAUBEX B EHATHRAEGAML - TLRAESH X
HERMAEE L RETORRY REHRNOER  EEERN SN EHE
BARBEXG BB RALAREFHIAELE  TUELN I ETAL
89-702kgw = Fl » Fo AR XA MBI O A EMREL S > BARBAEMAERABAZTR
BEY  REANTEA SR -5 2L L BERENESH X BB ERE
g & SRAMELEE - ko Kin(1970) & B BN BIE 8 B2 » R
FAEBATFEETFHITRIE S REHLEFTRITEH TS 35358016



A KinhERfo RS RAmEHE - 553 2199748 A Bk ey F-SCAN 3] #
W RMNEBFEZFREHAON T LEBR 0L EFHTHEBAESL
71.89kgw » | A{E 2 113. 2Thgw - KB TR E B (18T HEBH AR AT AL L
FHETRAENISHHER WAARLE R LFo b B R(1997) 854 R84 -
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RETRETNBDHRMNER » R BAREGMNEF L8 BIAED a1k
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RBRARAE-—BR - 3R IR GV IR R ERY AL R A E2
FIENGER BEIRRELERGITR BB TRITH -

LERMBR  E@QNERFHN SRR @ & &N ER A BN KA
Bty - BB 2 ERURBEIBRVANMPRMNEHIERN TUSH ELUS
BEVAGITRFIXEHMG RSN EFEHERK - L5 Bk (UAV)# 58 2|
RERFIAE S AT AREFAMRMREABTR G  RAEBAWR FTHA
REFA - F0 8w E(HAL) - FHARBEHAV) ZH A S F 2453550 -
ERABRERAE S EHECRAOKBAIEFATNIE - REENEFEHT
E(pattern) £ FERVARBAU TR I — ke« AP B R Ay » Z4AH
MaMAHENTE L FPERPHEGHNSNSHELBTHRE ROAE
BEWR ALYV HEPHHGENAHIEREETHE RGO - ERF7%
RELBRFELIHRE  HHSENA N EN T LA THEHE U@ E AR
MEp KRG EFSRITR - F—NHERAEShENELHONE ¥R R
REAITERB 2 BB RMGHEREN > HEBERNES - LN Al B
(A AEREHRY 258 (B ERELHE(FR) > RBRUAFILEMN
HEML - Z—EEBRANFOGRESLY) 28 VITRELT AL
FOAERTEMR) A(BS)  EHBARLHEWR) ALY YT
REBTHE -BRUML - CTHAREANHSNAHNERENRGBERZL— -
FOHRARRENERUNTRERENAS LT AREUAVALE(HM
VAV #o Me R HHIL-Féred R4L) » 385 L5 & hoik B (VAA) 915 B R AR AL B &6
Mg hEMe)BEWEGRE -k B 2 ERVAR IRV ANHE R Y&
AER TUHRDBEATRFGEREAITRYBAMIETAN KB TP dmtd
RE - FERV L SRV FRIRTHI ALY EELTHEELE
RATHOHRN DR ERFEGNAMME - HARSEEF ZATHEN &
% BEY - FANEREL IR L EFAGEAEEBSE 0 LD EFE > AN
WA NELHABTPR - EXV TR AR R BV R4 iR
Bpgriphatsn nAREETORY k@2 EEELHAL M
Meh BREEAWBOMANE  REBREHME  wAITREE - oL hiEd
Aoy hiEz M(notion-dependent torque) * .5 R TABEH HiEHBE
Frr LB Ak E(UADFNTE Ak BE(FADAR AL M AEZMERABE T
HEEMERL —KEARBELLS  MELBFZi A HHHEHRTEY
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