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DOUNGPONE DANGJEEN : ESTIMATION OF STATURE FROM STRIDE
LENGTH WHILE WALKING. A INDEPENDENT STUDENT ADVISORS : ASSOC.PROF.
POL.COL.SANT SUKHAVACH. 80 pp.

This research is to aim to the estimation of people’s height while walking by using the
correlation of walking’s range and people’s height including study the method of measurement the
walking’s range in the order to estimate the height of people. Experiment would be collected the sample
of shoe’s printed which is appeared as a normal gait walking for 1.00 meter and measure the range of
each shoe’s print to estimate to correlation with the height. The sample group was a 100 male volunteers.

The result shown that the correlation between walking’s range and people’s height will show us
as a regression following height = 155.720 + .212 (walking’s range) could be explained at 25.1 %. When
we analysis the result of variance by using the statistical F-test = 32.763 found that height will have a
correlation with the walking’s range at confidential 95 %. Researcher tested the equation by substituting
the walking’ range of people to compute the height for 100 people showed that the values which is
obtained from the equation is average of difference was 1.46 % which could be indicate that this method

are reliable
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AN 4 uaaeannnIodaensosalsszuy ihada (Electrostatic Lifting)
111 : Dust print lifter [Online], accessed 4 May 2009. Available from

http://www.forensicssource.com/p-1474-dust-print-lifter.aspx
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N3EANISIAUMUNEY 5001 1JudwFea (Ischial spine) Arumeamaagaiifulug Sona Junszgnis
. LR = v 3
(Ischial tuberosity) F1UNTOITUNANIA
2.1.3 N3ZRNTIMUII(Pubis) (JUEIUAIUHUIVOIQUTINTIUILAZADNY
Wimuvesdnvanila Mmildinasesrensudunsanaid 5en31 ToAoIiI1117 (Symphysispubis)
= A Yy ] A Ad o o ] T A = [
Feagmyou 13drenszanoou viunszgnuenuIniIINIAenuliveslvaFeni
I a 4 Y % A J a 4 < =
99UNNIIMDT W31 U(Obturator foramen) AIUNAIAZINIDOOUNUTWOT Wosuuu 1Wuiiedn

Y 9 = 1 o = A 1 @ Y
AA1YDIY L3N BLIFATYAY (Acetabulum) «mnﬁmammummmﬂiz@ﬂ@um
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7N 12 LLﬁﬂQﬁﬂ‘Hﬂ!%ﬂlNﬂi%ﬂﬂl‘?ﬁiﬂi]mﬂﬁlﬂ (a) v Ay (b) ¥BINNAUVIN

nn: Shier, Butler and Levis, 2009 : 158

a 2

< = ] <
22 NIZYNAUVT (Metacarpus bones) N 2 U 1T UNTENFULIINGAUAT UV
d‘ J = é 1 L;’ ) 3 a
Ngavedsane darsuuiiunay Fujunauil aivedluezivaIyauueInIzgnIFINI 1Y
J I v U U U
Uaearsvesnszgniludedenunszgnniiuds vaglifunszen 2 1 Ao JuduluMedial
condyle) uazﬂuﬁ' 1N (Lateral condyle)
a2 < A a <
2.3 ﬂi%ﬁ]ﬂ’c’f%‘]ﬂ (Metacarpus bones) 3 2 YU Lﬂumz@ﬂgﬂﬁmmaammmumm’au
¥ 9
YOINA WOV AIBYVHUIVDUNIABNUNTZAN TAUYT
Y
2.4 NTLQNUUINIYS (Tibia bones) 3 2 Fu oA 1Mt mazA I lureIIdIUA1
& Yy 9 g A -4 . Y ) ] ~ ~ Py A
wudarguuduridunsessutluyenszgaaun awvinlatsvuiuyu Gend 1un
~ o . o o 3 A= < 9 ' < U Il
(1@ (Tibial twberosity) MV UNBAIMzZVOUBUNTZAazIN Yarsareszidannilarsuu N1y
I Y
guoonldre q Gon1 arquanlu (Medial mallooks)  Yareareiioz laenunszgnmide
(Talus) YBIVBIN
. = 2 1Y [ Y 9 !
2.5 N32NUBA(Fibula bonesH 2 M BYATUUBNUAZVUIUAVNTEANHUWDL 1A
< ' = A o ' <3| = 1A = <3| 1
annumazBerngalusmannszgneny daearnilugdawmdon liGeudanaoiuaigy
MuvDNUID UM (Lateral malleolus)
Y Y
2.6 NFZANVOLN (Tarsus bones) 31 14 FU uAazd191lsznoUAIoNTZYN 75U 1A
Qy 1 Y A 1 1 A ] Qy 1 < ~ £ 9
az¥uvz lannnszandoilo nazguinlumilouny nizqnrulvguazudwssigavedom

A Yy R A o 3 @ '
o ﬂ’iz@ﬂﬁumKCalcaneus) “]N!ﬂln’]ﬁf)QiUUWWHﬂGU'E—NﬁWQﬂ'IEJ
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v v
2.7 n5zgNHUNT (Metatarsus bones) 3 10 Fu neazd19ilsznoudionszgn 53w
é v =} Qy =) é v =
G]f\‘iﬂﬁWEJﬂ‘]JFhﬂJ’E) ﬂigfg]ﬂPh!‘l/nl,ma$°ﬁu€ﬂ$uﬂﬁ18"lﬂ\1ﬂuﬁﬁﬁ)ﬂﬂﬂi$ﬂﬂﬂlfllﬂ1ﬁ’3uﬂa186ﬂ"lﬂﬂ
v Y
wﬁmaﬂumz@ﬂmmw
2 =) 2 o £ =} A £ =
2.8 NIANUAM (Metatarsus bones) 3 28 FU ANYNUUIND AD UAATUIISY

v Y
nszan 3 ¥U INIUH LI 2 B

Yononaztou (Joints and Ligaments)
= ] L 2 "o ad = . =
yoporluaiuinizgnaaaesruiulinaeny Tasliioudanszgn(Ligamen) 80

[ @ o Y =\ ) 1 v A Bo} Y
INEITUINNITHANNUNITAN 1’]111’?ﬂi$ﬂﬂ1]ﬂ151ﬂ”l\ﬂu5'lmﬂulﬂu5$UU en1saaulniles

Q

9 1

: A : 4 4 N
sumeonazmanaou lialugduuuaie q Amanzan mswaou hilzimadusou q Yoo
= [ I A 9 [ [ [ 1 ~ 1 % g’/
TagTidonouganyuvesnsinaonlu) JoasuaazdIuueI19NMeNNTzNUIABA UL LB

a1 1 A 1 A 1 ~ dy = 1 ] o Yy g A
Hrpeanuioazainaonamaou 4l uawinusnad hitsesinaneziliveaeiiunaouln
1414 Favznanlusieazdeans il
1. U9Md (Joints)
=< a = g’; 1 qy g =1 Aa T W Y 1 1 I
W UinainszgnawadessuiulUimsanaeny Joaelusiamenyyel
o Y [ Y v d' [ dy
waneuuy d@wnsatuun ldawanvuzInseaing nazquanialumsnaoulng Al
1.1 VOABIAMUANY TATIATI
1A IoNHavetons lus 19 aEnyuzMsANAENUYBINTZYN
Y
upazdu Tasuualanly 3 uuu fo
Y )
111 veaouubiaule (Fibous joins) venoanbaziinszgnazieu
a % dy A A Y] a 1 g . = o Y Y 1 a dy
G]ﬂﬂujﬂfJLu’E]LEJ’E]LﬂEJ’JWHGlfuﬂﬁuumu(Dense connective  tissue) GINTIﬂWUEJG]?J"]mﬂu
d‘ ] 9 A zﬂl Y Y 9 "9 1 d‘ 1 U J Qy
waou lnalila wiemdenlnalddesnin 1dun dJorefedizninszanuaazsuves

ne IvanAsT e
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7NN 13 uaaaveasuuuau levons Ivanasyy

7131 : Shier, Butler and Levis, 2009 : 162

Y
112 Y000 UUNTEQNo0 N (Catilaginous joints) YoAD TuHVUILNNS
d‘ a [ =1 1 ) 1 d‘ 1 =1 A ] = o Y Y 1
weuAANU IaslinszgnoouALegnTINa N (M4 INNIzanoaulnNEardy 3 1ivone
@ dyd A Y v 9 1 Y 19 19 1 a =)
Tuagnyuziimsnasulualavinnndensunwdule ualesnindeaeuvuzuluiea
laun vonoszn19NIZANF I INUNIZANDN
74" - &) 2 a4
1.1.3 voaounusu luea (Synovial joints) voaouuuillu'lalinisiey
a o ' = = ' 9 1 . <3|
AANDNUYDINTZYN IAATI LAIET IATIaI19NTen undgatano Aricular capsule) 11U
@ Y dy < 9y . = = A A
anan uazmeluunilgadonataziiu Ing1oas(Aricular space) BI9ENVOUNAT AT T
= a A v A A Y 1 1 E Y 1 Y
Aea gda Hadeanilobe lasseuualgadons saelumsnaoulnivesdenes doaslu

a = =R d Y 1A A Y A Y 1
Lmumuiunﬂawﬂumammﬂaau"lm"lﬂmﬂ Lmzw1Jllﬁ'clumaunﬂmaﬁemmumuuazm
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NN 14 1ane lAsIasNvesvonouuusu LMo
n: [Online], accessed 4 May 2011. Available from

http://legacy.owensboro.kctes.edu/geaplan/anat/Notes/Image385.gif, 2553

1.2 YN0 IMUAAINENYULLATILAVVDINITIATOU 1HIveA0adIN50
0 o o A = ) < 9y v w 9y
Suun lamudnvausuasseavveamsnasn lnd ¥alaem lifizdeandestudnyarmelnseaiig
1 g)j ) I 1 { 4 [l . 1 {
¥oa30A01uY Taganmsosuunesn lailu 3 uny Ao Yedefndon1nai'ld (Synarhrosis)  Toasd
wden v 1dres (Amphiarthrosis) iazvemanaew 117 laun (Diarthrosis)
1.2.1 vonehaaeu 11121318 (Synarhiosis) uazvonennaeulnlldios
. . Y 1 & P ST A 1 v A A ' < o A
(Amphiarthrosis) ¥os lunsdewuviindmayeunonulasnss vielinszaneeuiuduion
=2 o Y A o w 1 Y @ dy = ~ [ 1Y
Wi ldmamaeuluasinasdisnn deasludnpuziliziinnmaiesgs Tasdiulngdons
A A Ao w dy I Y Y A | Y 1
niimanaeu lmandatvziudedonuudulovsodludedoutunizgnoou
A A . [ dy o I
1.2.2 vaaonaown 1w laun (Synarthrosis) vomeluanyaetiineziilu
9 1 a = =\ d' 9}3’/ an aa 9 1 dyd
tonouuudu ludeatazimandou llansluassdifuazeauia feaeuvviiliviatenuy
9 J @ A Y =~ A 9 = @ dy
18un unyuwiy wuwdes tuurh uuVIS LuVEeu tuu UL wazBEARl
1. YOABUUVLIUNY (Hinge joint) Hnisindeu i luaeslia
AMELIUNUT2¢ HI9819UBIVDABLIUVUNUNY 15U VOABN HAZVDIY

A . . ~ L2 X
2, VOABLUULADY (Pivot joint) !ﬂuﬂl@@]@‘ﬂﬂizﬁ]ﬂﬁfUWHQ

'
a 2 dao Y

a1 A I A [ Y A o Y a
ﬂzumuﬂuﬂﬂﬂ"lﬂsﬂum@ﬂ HagTunNUNISNaNTUNNaANHUSAAIYUINIDINUKIU V]Tiﬁlﬂﬂ
4 @ ' { g o 1 J @
m‘imﬁf)uUlwaLm‘U‘Huummluauﬂumm@@ﬂ m’a&mﬁmuw ﬁ@ %@ﬁ@izﬂﬂﬂﬂixﬂﬂﬁu
o 2 A dy A = o Yy = ° 9 ' !
UAIBUN 1 HassUNn 2 G]N‘Vlfh’illﬂ15ﬁ3§uﬂlﬂﬂﬂiygllﬁ$ﬁ1ﬂ@hlﬂ 5@8%@531’”’]\1ﬂ5$ﬂﬂﬂ@ﬂﬂ

wvuou lunulateuuuounen
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3. YOABUUUIU (Ball and socket joint) tiuvoRDNNAIWY

1
=)

a A A A Y aa [l I Y Y
paszlumandouInagenga ileannawsamaon v ldTuawiia edrelsnawdedonuunh
A 2 o A g A A A A
Tomaidoungalaate 395 ulunesliousouvoaouaznaIniio s 1UIUNIN INOIANAIWADITVD

9y 1 v 1 9y 1 9y Y 1 9 a a o ..
Yone A0g19vesteaouuuni 1aun Yerendlugdiwesa (Glenohumeraljoint)¥ed via vonods Inn
(Hip joint)
9
4. YOADLUUINT (Condyloid joint) NNUAIVEIVBABAAILAL
YooV ez sinamsmasy I luaulaaiuviia wu vensveaveile
Ao da o
5. YOABUDULAOU (Gliding joint) 1JuvepeNliioants
el lu sz s YeAeTENINNITZANYID
6. YOABUUVD U (Condyloid joint) 1uvenenimslseny
9 v
Muvesamveslmenszgnnadeluuus narnwihlulinsiinansuyu laun veaerie
v
VOIHIHMNLD
2. 19U (Ligament)
3 . = g Y R R A Y ¥ o A a @ Y
19U (Ligament) W18D9 10UV 0ADTIDAFOUNTZANIAINY thoinaTudone
. 2 A X o - < X . < A A4 4 o
(Joint) eIUBUNTANANIUDNUATLYN 37T DUNDIWIUD (Ligament) 1911/ Ut 01B0INEINY
Y
yuar Uzl usdou(Dense regular connective tissue) LHHeIaTY Uon 15e
3 A wad A A =< A 3
noudulngynwauleneaanau wullpuauiadangu Holiusedsasodaoen laanu
< A X ~ A < < A a <
o8 (AL unamiods lulianwsangy) ee1slsnamaudugndauninull veasnize
1 9
PULDAILALDINNAVDIAADN 1A AUUADUNITAUNKITIAITOUYUTNNIIAIBNITHITATA

. . . <
(Stretching exercise) o 11ou Ineso laae

manaeulivesvens
d’i = d‘ % % dy
m3naen lnvesvensiimsnaou i ludnvazaiee dane 11
. A o & a &
1. 11590 (Flexion) Ao myihlndaenszgnuamilaannnszgndnamils Taoyy
FENINNTZHNAAA 1Y NITIDVDABN N1TIBIVT 1
~ . A A = o
2. M314deA (Extension) A9 M3AdoU IMINATIVINADNTIO
. A 4 v A
3. 715014 (Abduction)  Ae msaasu T luanvazineeen lnnaum
Y
AANUB93 19N (Middle line) 15U MLV A9V MIHIND a9
4, M311 (Adduction) Av M3tAdoY lHINATIVIWAUNITNG

S MsdaseuLnu (Rotation) ﬁ@ mimﬁ@u“lwﬂua”ﬂymzmiﬁmammmm
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luasusen Taenyuegnuiniuliun wu mstiane msiiaveise
. . A 4 a A
6. M3¥YUIIUIINAY (Circumduction) 79 Msiaden liywiaivyuuanay
mumsivulrnuag mavyuanlnlugg aaq
o A .
7. N19AI1U® (Pronation)

8. M151191850 (Supination)

oA ad o a
qIUN 3 NYPHNSINUM AU
a d a . .
NMTAATIHM AU (Gait Analysis)
a A A 9 @ @ . [ I [
AMsauAe mMataaou1viveIv 2 IFsUNU (alternating) 281911 WY
. = A o o A Y oAl . ' A
(rhythmic) ua3uﬂmﬂaau”lmmmmmmaslwfgm;mﬂmq (center of gravity) Y93I 1NNYARDY

9 9 a Yy g ' . X '
”lﬂmwmmimuﬂmmgﬂmqi]i (cycle) ‘Vi%’é)f%ﬁlﬂ’ﬂ "galt Cycle" ﬁﬂﬂi@ﬂﬂqui%ﬂzﬁnﬂ 9 ﬁ@

rL" STaNCE PHASE—:_EL—- SWING PH-!EE—:-"

] W f4e] k1] ') Eoe] 2] L] [} o0 L]
PER CEMT OF CYCLE

Heel Toe- Hee L
Contact off Contact

= Yy a
MW 15 3luuumsniuau

A [ dl Y o [ dy
1. Stance phase A® FINUNIYUDYNUWY

. A 1Ay '
2. Swing phase f19 mmmmaaaq“lumm

~ Ay a Y Y 1 Y A o g v W o w

°’l]"|ﬂ§1J‘VI 1 WU9NIIDDNAUAIYINIVUIN °lu°mm'iﬂmwmmzElmummmm a9

A P v Y v o A o o A 9 9 Y 9 &

(Stancephase) %Lﬂaau"lﬂmwuﬂﬂﬂm1@1518%@14@3‘111mammmaau"lﬂwwm LNIBIYBN

< tg A o % ] Y < I v W o Y A A t) Y Y o

apgnzas e s v MR naaiudaudar ldinaeui Tudramiudads

Y < 9 . A Y v w1 ' A A 1 =< é’ A

LV]TL@Qﬂi]gﬂE]EJWH(Swmg phase) mez"lﬂﬂamuumuﬂm@m"lﬂ PFINNTITAUNNATNIDIU AD

= 9 9 & &R E ~ . ) A

M3ANE1U19 AU 1M I FILITHUNVIV192T Stance phase Il6ig Swing phase aunu'lyl 1ile
< . I v W o Y a I

192111)1 Swing phase W118R001)1 Stance phase advunull Farhildnsma@udluldau
A X Y= Y = Y <3 R 1 o 1 Y 8’, @ dy
DITUEIA G]S\iﬂWﬁﬂ‘Hflﬁﬁm@ﬂﬂLla'J ZIHUNTNAN ) mumaan'lmﬂumu@mumu
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{ Y o ' &
1. stance phase A 538NV 1TUTIAINBGUUNY 1sznOUAIY
LA Ay v 1o &
1.1 heel strike D 3zgzNdUN LN DIADNY
H 1 1w j‘
1.2 foot flat o szozfif gy
. A ~ 3 v @ Y Y Ao o dy
1.3 mid stance Ao 5zozNMmInAIa9 I v dudaiu
' g 4 2 4
1.4 push off Ao 52z NFUMBNTUANY (heel off) T)audaiimenaANy
(toe off)
. A 4 9 ¥ ] X v
2. swing phase 19 5282 NVVNUUENABUVUNINNY UsnouaIw
o < ' A .
2.1 acceleration MEHAINY stance phase ﬂﬁmﬁﬂﬁqszﬂzzsmwﬂmm swingphase
2 A 2 9 X X 9 g9 ¥ X X 2 A g .
TagiauINNBHINIENTUIINNULAT MV NUUINADIUUIINNULAL FIVUILBINIFIZY mid
swing
I
2.2 mid swing Huszeznalues swing phase Lﬁ'wzﬂﬂaaﬂgaq@
. . 3 °
2.3 deceleration Lﬂui%ﬂzijﬂﬁ)w%i’)ﬂ swing phase AsuhazindoumadNIY
A o X Y I 9 1 '
(APUDINUUAINUIYIZ82 VDA stance phase 111
A 1 A 9 3’.; dy = Y A £ ] ]
3. double support 1D FIIANNMNITRIUAZAUNAUAGINY TagNvIT 10y Ty
5219 push-off 1182 toe-off AIUVDNT190¢ 114521119 heel strike 11a2 foot flat FIVTWUFIY
Y 1
double support Hlumsiau uase liwulunisds
52821021019 11 phase A4 9
1. stance phase 191381 60 % Vo4 gait cycle
2. swing phase 141181 40 % vod gait cycle

3. double support 191181 20-25% V04 gait cycle

MINVITMUIIDINIAU gait cycle

1. stride width W39AMMNIIUVBIFIUMTIAY (width of walking base 113 © base of

oA ! & y v & D) . ! a
gait) ADILILNNILHINIANINANVOIFUIINITDIVNUUE heel strike AnALTZUIN 2 - 4
Y

17 ¥305-10 @y,

MINDTUINITAI 1 (base) NIHTOUAL

. 2 ' . Y 9 &£ = .

2. stride length A9 788 NINTEHIN heel strike VDUNMVIINUID heel strike VDI
Mt1ReIu 1Y gait cycle da 11/

MINNTUIAITYIZEzNIveImsan 1 seuluwhuaazdnsiumnumse l

(symmetrical N30 asymmetrical)
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3. step length 71D 328LN19TENIN heel strike VOUMNT19M 9D heel strike Y91
B S SV St ,
DNV T BINMINUATINI V04 stride length
4. cadence Ao MUIUAIAG 1 1IN MUnAYTZIIY 70-130 AU
MINIIUINITYANIND (rate) ANUMIAY (symmetry) ADINATDIAD (flexibitity)

HazANY WiinLLUYeIn13adii (consistency) YENITUAY center of gravity (C.G.)E

'
o

1] Y ]
ndou MITuLezas C.G. aznaou Inanegagagalusie mid stance 1AZMFATIN double
] 1 A y 9 ¥ = . . 2

support cm“luﬁjflwnum,amﬁﬁmsmﬁﬂm“lmaauu LU vertical displacement 2 UILDE lateral

-4 1 a o { z v o
displacement 2 U7 t’f’)uﬂigﬂﬂlﬂﬂﬂfﬂu (pelvis) fﬂzamz@mmmmﬂmﬁmﬁmumuﬂuazﬁau
v sy 4 4 Ha _ _ 4 4
NUBDNUNUUI ﬂ15lﬂﬁﬂullﬂa\3ul§8ﬂ’ﬂ horizontal dip of pelvis “]Ji%iﬂﬂ! 5 99A1 NITIAADUN

Y
. Y T Y 9 o 1 )
U4 center of gravity %zuaﬂuazuuma”lﬂ G]’E]\‘IE]'IﬁEJﬂW]NﬂﬂQﬁ
. . = 9 <
1. pelvic rotation Tﬂsﬁlmmwgumwaz 4 99 ‘i'JiJL‘]J‘L! 8 93 Iﬂﬁﬁ]%ﬂ?ﬂgﬂ
I Y
1ol double support ﬂﬁﬁmiﬂ‘l{lﬁf%lﬁﬂi%ﬂll (amplitude) ¥83 C.G. Uszanal 3/8 12
v Y
2. pelvic tilt wimli pelvis A104 5 9371 ¥Igaa C.G. N1 3/16 U
v
3. knee flexion 14521219 mid stance 15 8371 a9 C.G. Uszua 7/16 17
9 9
B 4 v 1 1 9} [ (]

4. knee motion it@¥ankle motion 92 a2l 381N VIVTEAVVDL C.G.
X
HNUIAUNU

5. motion of the center of gravity in the horizontal plane TagazUmsven

Y a ' o
Vmcffmuamnwmzﬂn Iﬂﬂﬂﬂ?’lﬂlmﬂﬁWﬂﬂﬁ$N1ﬂ! 6 UY

{ v o 1 ¥
M39N 1 ANNFUWUTV0UBAIN 9] YOIV, joint position LA NAINIIE

¥ovo gait cycle joint position MIMOUVeINaINiLe

azInn(hlp) heel strike 2003 flexion hip extensors

(hamstrings L181g gluteus

maximus)
mid stance extension .

hip abductor
push off 5-15 93

liopsoas LLl1¢ hip

hyperextension
. adductors

acceleration extension

quadriceps followed by

mid-swing 20 99 flexion iliopsoas




43

deceleration

20 93A1 extension

iliopsoas

hip extensors

i (Knee) heel strike 178 D371 extension .
quadriceps
mid-stance 20 94711 flexion
heel off extension quadriceps
toe off 40 9311 flexion gastrocnemius
mid-swing 40-65 9371 flexion quadriceps
deceleration 65 94711 flexion
quadriceps
hamstrings
Va1 (Ankle) ,
heel strike ° 0N dorsiflexors
foot flat 15 999"
no muscle control
mid-stance plantarflexion
plantar flexors
heel off 2-3 ©3A1 dorsiflexion )
(gastrocnermius
15 8371 dorsiflexion
strongest)
toe off plantar flexors (flexor

all phase in swing

20 93N
plantarflexion

neutral

hallucis longus
strongest)

dorsiflexors

a d o a
‘Vli]‘lel:fjﬂ]ﬁ?lﬂi]%‘l"iﬁﬂ‘ﬂﬂlzﬂ1§!ﬂu

1. MIIAANNYNIVDIV

9 y ¥
ﬂ’JHJt’JTJ‘UfNGU'I‘VNﬁEN"IQJ}N mnUanANAUIAUN MU TzIw 1 uﬁu"lﬂ%ﬁﬂﬁm

A a A a [ g‘/ 9 =~ @ Y
auLazaUNalnd Li1@1%'Jﬂﬂ'l']iJfJTJ"’lJfN‘lﬂﬂ\iﬁ’f)\‘]‘lﬂ\uiEEJ‘UWIEJ‘Uﬂuulﬂiﬂﬂ

1.1

MIIANIVEIVDIVILUY True length 99910 anterior superior iliac spine

(ASIS) (nzgninas Tnnarumih) lUdsarevesaigulu wie plantar surface (AF 1) Vo3

Y 9 [ Y ¥ 9 ' 1 A @ 9 v A U 9
UM Iﬂﬂ%ﬂi‘ﬂﬂﬂ‘ﬂQE‘T@Q"UN@QGI,HVHMN’GHG] AUNINABDINTITIAUNYIAITNYNIVDITIUAUU

1 Sannnszgnilnas Twndumnih (ASIS) 09 medial joint- line (1UINANTOHIYY) VBITOL

1.2 M5IANNVIIVDIVIULVY Apparent length TAINALAD (Umbilicus) 1da1la1e

] dy G 1 ~ Y Aa 1 A Y &
51]6\1@]19]1]11!?1’311]Eﬂ'ﬂ!llllelﬂ)'ﬂ’ﬂﬂEJ"ITWILWI%?Q“]J@QGUT LL@]L‘]JL!ﬂTJ"I‘JJEJTJLVI"IVI‘IJiTﬂQ‘lWLWH ‘5D
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N A 9 a Y ' 91 Ao .
1ANA19INANVENRI 1A 15 Tudi)renil Abduction contracture UoIez TWNYI 11A7
v Y H Y
funIouIzgiouv181IN1NF1 H98130 Apparent lengths 3LANAUNT ) NUVINIADS

1911193 981997 ( True lengthsa9AU)

liar crest
= - nszandzlin

. I LT PR YY)
8 AT -

" greater Lrochanter
- pubic symph 5is
True length

femur

Apparent
length

— @wuen Y

— metatarsus

ﬂ'W\lﬁ 16 N13IANINYIIVOIV

2. anvazmsaulng
1. vertical displacement of CG = 2 ﬁ”J
2. lateral displacement of CG = 2 ﬁ}’\]
3. base of walking=2 -4 fr’J
4. horizontal dip of pelvis =5 ®3f1
5. flexion of knee in mid stance plase = 200471

6. cadence (?Jﬁ’n) =70-130 fglj”lfl/ YN

3. MInslamsauilni

' a a ~ I a A o v
1“%3\1ﬂ15lﬂ1&ﬂﬂ@ nﬂﬂuﬂguﬂﬁ"llllﬂu@ﬁig Llﬁgﬂ"lilﬂﬁi’)ullﬁﬁ YU U1 A1
v & a A 3 o 9 L A q9 a 9 & 9

Gluwumzzﬂuhlﬂ Iﬂﬂ‘ﬁﬁﬁlﬂﬂﬁ llﬂ']iﬁ\?‘l!']ﬁuﬂslli’)\‘]”lJ'lﬁll']\‘lWHQLW@GL‘HGU']@ﬂGU'NWHQﬂTJDlﬂ

Y Y a o YA @ 9 A go’ o ~ o Y
YNUUT LAZIBINTTUISNTHN 1ﬂalﬂﬂﬁ 90 DIFMNVVIVNNAIUTINUD VUSLAYINULVUATUNTI
9 @ 9 9 o v o 19y = v 9 Y 9 ! o w
Pwazady T)danihlasealuia ' lvadadernuneg lldraihaie snmevesdias

Y
zuanaanu lusazan uana 9 ldddn zansa
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Y o H 19 a 9 9 @ ' = o 9
1. Glﬂﬁ\‘llﬂﬂGNLL@]Q“IJ'JEJMHN11’11!517]1\1@1141’?1!1 AIUNAIINITIDYIAIBIYLASUIN
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§ [ 9 a 1
AN 2 HANTNARDIIATEZNITNIIUAY (919)

Sdud 1A NAT 5zezMINIAY AUgA
11 oAU 52.75 165
12 prEainsAudi12 4225 162
13 oreaiasAUi13 57.5 167
14 preaiAsAui14 52.25 164
15 oreaiAsAU1S 45.5 166
16 oainsAuiile 55.5 172
17 orEIAinsAU17 53.5 174
18 oraainsAui1g 54.3 167
19 oraaiAsANTL9 53.3 166
20 preaEinsANii20 58.75 165
21 prEainsAui21 51.5 163
22 prEainTALi22 55 167
23 oraaAsALi23 56 163
24 onaadasaniioa 56 168
25 p1aansALi2S 57.66 164
26 o AAs ARG 59 168
27 praiasauii 27 49 165
28 oraainsaniog 55 166
29 prEainsALii29 54 169
30 | eveneniasauiizo 5 163
31 oraaiAs A3 56.25 165
32 oraainsA32 50.5 163
33 oraasins A3 57 172
34 orEaiAs A4 50 171
35 oEEinTAui3s 53 163
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§ [ 9 a 1
AN 2 HANTNARDIIATEZNITNIIUAY (919)

S 91 NAT SEozMINAY A
36 oEainTAU36 55.5 167
37 oEaAinsAui37 45 166
38 oEaAinsAu38 57.5 169
39 oraaAsALT39 53.75 164
40 prEEIiAsAU40 46 162
41 prEainsAui4l 37.5 164
42 prEIAins A4 61.75 172
43 oEAInTAL43 52 170
44 oraainsALids 53 166
45 oraEinsAuiias 65 170
46 oaainIANTAG 76.5 167
47 prEainsALii47 56 168
48 prEdnIALii4s 56 168
49 oraaaIANI49 61 164
50 prEansALRS0 55 170
51 prEAAsAuRS] 58.5 165
52 oEainsALis? 50.5 165
53 oraainsALiS3 52.75 163
s4 | evenainsauiiss 69 175
55 prainsAuiSs 64.5 173
56 preainsALiise 54 171
57 prainsAuiisT 54 169
58 o1aainsALAISS 56 168
59 o1aaAs AR5 78 172
60 oraaiAsALTI6o 63 175
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§ [ 9 a 1
AN 2 HANTNARDIIATEZNITNIIUAY (919)

Sdud 1A NAT 5zezMINIAY AUgA
61 p1aiasAuii6l 65 166
62 prainsAUTi62 56.25 166
63 p1EAInTALTG63 53 169
64 prAinsAuTics 435 170
65 prainsAuiies 38 163
66 oraansAui6s 47 167
67 oraainsAi6T 30.6 165
68 praaiasauiies 48 165
69 AL ETTIT 58.5 168
70 oraasinsaniiz 61 164
71 prEansANiTI 58.5 165
72 oraasinIALi 72 63 175
73 o1aainsALi73 56 168
74 onaadasaniize 78 172
75 oraansALiTs 50.5 165
76 oS A6 76.5 167
77 oraasinsAui 77 69 170
78 oraainsAuiiTe 53 169
79 prEainsAUii79 39 163
80 | enenaiinsAudiso 52.75 163
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§ [ 9 a 1
AN 2 HANTNARDIIATEZNITNIIUAY (919)

Sdud 1A NAT 5zezMINIAY AUgA
81 oAUl 57 172
82 p1EAinsALTIEL 50 171
83 oreaiAsAUg3 53 163
84 oreaiasAUS4 55.5 167
85 prEAinsAUSs 45 166
86 oEAinTALTIgs 57.5 169
87 oEIAInTAUTgT 53.75 164
88 oraainsALTss 46 162
89 o1aaiATANTALY 37.5 164
90 oAz ANiioo 61.75 172
91 oAUl 52 170
92 o1 EATAUTNG2 53 166
93 oraaAsALio3 60 176
94 oaadasAniios 56 169
95 p1EEIAsANRios 65.75 167
96 o aAAs ARG 65.25 172
97 prainsALiior 495 166
98 praains oS 52.75 165
99 p1EaAiAsALTI9Y 42.25 162
100 | orenaninsAudiio 57.5 167
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MIA 6 HANINATDLINUAIIZOEMIMUAUATAUMIANNEI = 155720 + 212 (320
An)
U | szesmaddn | dauge | dugaeinms | wadadauge %HAN
UNUAITUNT RGN
1 47.75 164 165.843 1.84 1.12%
2 59.5 166 168.334 2.33 1.41%
3 55 170 167.38 2.62 1.54%
4 55.5 170 167.486 2.51 1.48%
5 60.4 170 168.5248 1.48 0.87%
6 60 176 168.44 7.56 4.30%
7 56 169 167.592 1.41 0.83%
8 65.75 167 169.659 2.66 1.59%
9 65.25 172 169.553 2.45 1.42%
10 49.5 166 166.214 0.21 0.13%
11 52.75 165 166.903 1.90 1.15%
12 42.25 162 164.677 2.68 1.65%
13 57.5 167 167.91 0.91 0.54%
14 52.25 164 166.797 2.80 1.71%
15 45.5 166 165.366 0.63 0.38%
16 55.5 172 167.486 4.51 2.62%
17 53.5 174 167.062 6.94 3.99%
18 543 167 167.2316 0.23 0.14%
19 533 166 167.0196 1.02 0.61%
20 58.75 165 168.175 3.18 1.92%
21 51.5 163 166.638 3.64 2.23%
22 55 167 167.38 0.38 0.23%
23 56 163 167.592 4.59 2.82%
24 56 168 167.592 0.41 0.24%
25 57.66 164 167.9439 3.94 2.40%




d' 1 Y a [
AITNN 6 WANITNATBULUNUAITSIZNITNIIUAUNUAUNITANNGI = 155.720
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+ 212 (5292

BIGE)
Suf | szesmaddn | dauga AMGIINNT | wAANEIUGY | %HAAN
UNUAIAUNT druga
26 59 168 168.228 0.23 0.14%
27 49 165 166.108 1.11 0.67%
28 55 166 167.38 1.38 0.83%
29 54 169 167.168 1.83 1.08%
30 52 163 166.744 3.74 2.30%
31 56.25 165 167.645 2.65 1.60%
32 50.5 163 166.426 3.43 2.10%
33 57 172 167.804 4.20 2.44%
34 50 171 166.32 4.68 2.74%
35 53 163 166.956 3.96 2.43%
36 55.5 167 167.486 0.49 0.29%
37 45 166 165.26 0.74 0.45%
38 57.5 169 167.91 1.09 0.64%
39 53.75 164 167.115 3.12 1.90%
40 46 162 165.472 3.47 2.14%
41 37.5 164 163.67 0.33 0.20%
42 61.75 172 168.811 3.19 1.85%
43 52 170 166.744 3.26 1.92%
44 53 166 166.956 0.96 0.58%
45 65 170 169.5 0.50 0.29%
46 76.5 167 171.938 4.94 2.96%
47 56 168 167.592 0.41 0.24%
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+ 212 (2o

AN) (7o)
Sduf | szezmadidu | dauge AIUGINN | WAANAIUGY | %A
MIUNUA AU
N3
48 56 168 167.592 0.41 0.24%
49 61 164 168.652 4.65 2.84%
50 55 170 167.38 2.62 1.54%
51 58.5 165 168.122 3.12 1.89%
52 50.5 165 166.426 1.43 0.86%
53 52.75 163 166.903 3.90 2.39%
54 69 175 170.348 4.65 2.66%
55 64.5 173 169.394 3.61 2.08%
56 54 171 167.168 3.83 2.24%
57 54 169 167.168 1.83 1.08%
58 56 168 167.592 0.41 0.24%
59 78 172 172.256 0.26 0.15%
60 63 175 169.076 5.92 3.39%
61 65 166 169.5 3.50 2.11%
62 56.25 166 167.645 1.65 0.99%
63 53 169 166.956 2.04 1.21%
64 43.5 170 164.942 5.06 2.98%
65 38 163 163.776 0.78 0.48%
66 47 167 165.684 1.32 0.79%
67 30.6 165 162.2072 2.79 1.69%
68 48 165 165.896 0.90 0.54%
69 58.5 168 168.122 0.12 0.07%
70 61 164 168.652 4.65 2.84%
71 58.5 165 168.122 3.12 1.89%
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+ 212 (2o

AN) (7o)
Sduf | szezmadidu | dauge AIUGINN | WAANAIUGY | %A
MIUNUA AU
N3
72 63 175 169.076 5.92 3.39%
73 56 168 167.592 0.41 0.24%
74 78 172 172.256 0.26 0.15%
75 50.5 165 166.426 1.43 0.86%
76 76.5 167 171.938 4.94 2.96%
77 69 170 170.348 0.35 0.20%
78 53 169 166.956 2.04 1.21%
79 39 163 163.988 0.99 0.61%
80 52.75 163 166.903 3.90 2.39%
81 57 172 167.804 4.20 2.44%
82 50 171 166.32 4.68 2.74%
83 53 163 166.956 3.96 2.43%
84 989 167 167.486 0.49 0.29%
85 45 166 165.26 0.74 0.45%
86 57.5 169 167.91 1.09 0.64%
87 53.75 164 167.115 3.12 1.90%
88 46 162 165.472 3.47 2.14%
89 37.5 164 163.67 0.33 0.20%
90 61.75 172 168.811 3.19 1.85%
91 52 170 166.744 3.26 1.92%
92 53 166 166.956 0.96 0.58%
93 60 176 168.44 7.56 4.30%
94 56 169 167.592 1.41 0.83%
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Sduf | szezmadidu | dauge AIUGINN | WAANAIUGY | %A
MIUNUA AU
N3
95 65.75 167 169.659 2.66 1.59%
96 65.25 172 169.553 2.45 1.42%
97 49.5 166 166.214 0.21 0.13%
98 52.75 165 166.903 1.90 1.15%
99 42.25 162 164.677 2.68 1.65%
100 57.5 167 167.91 0.91 0.54%
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