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Abstract

For the reasons of stroke, spinal injury and accidents, the number of patients with
neural damage increases year by year. After acute stage treated which contains
medicine and surgeries, most of patients need a long-time rehabilitation training in
order to recover the movement ability of injured limbs and functions of neural system.
To date, the clinical function of rehabilitation robots have been verified, and the
robots have many advantages compared with traditional trainings which completely
depend on therapists, such as improving efficiencies, reducing physical consumption
of therapists, cutting down costs and so on. So rehabilitation robots have been
accepted by doctors and patients. The training modes of robots mainly include passive
and active. The former mode is applied to patients with weak muscle strength, and in
this case, the injured limbs of the patients passively moves with the predetermined
trajectory following the drive of a rehabilitation robot. In contrast, patients can decide
how to motion during the rehabilitation training process in the case of active mode,
while the robot plays an auxiliary role. Since the active participation of patients, the
neural circuit of the injured limbs can be stimulated more sufficiently. Therefore, the
rehabilitation effect of the active mode is better than that of the passive mode.
Oriented active training mode, we have built the estimation model for motion
trajectories of human lower limbs, and then proposed the dimension reduction method
of the input vectors. The main innovation points are as follows:

First, a novel estimation method was proposed based on e-support vector
regression (e-SVR) using acceleration signals of lower limbs. Some qualitative
variation regularities between acceleration signals of lower limb superficial muscle
group and angle values of hip, knee and ankle joints were obtained through the
preliminary analysis of the data, which were acquired in the experiments designed and
performed in different motion trajectories that were cycling, walk and pedaling.
According to the regularities, the input vectors and the output vectors of e&-SVR were
determined for the estimation model. After that, experimental data were divided into

training data and test data. The estimation model was built based on &-SVR using



training data, and was verified through the test data.

Then, for reducing the number of sensors, decreasing workload of therapists and
increasing comfort of patients, a new dimension reduction method was proposed, in
which effect factor (fe) was introduced to quantitatively evaluate the effect degree of
every muscle for a certain motion trajectory of lower limbs. And then chose the

acceleration signals of the muscles that had high fe as the new input vectors.

Key words: Rehabilitation robot; Active training; Trajectory tracking; Dimension

reduction
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1.1 FREREENX

sy, HTEOR . AN B IR 5T DL e R B 45 2 P 5 PR 3 BT B
TRIFEAWEETE, R4 E R G /R A S e R AR S g R s &
2015 4EJE, FRERZEA O REGEIS 8715 75, H ks (Physical disability)
ANHik 2533 7, ixgh 8352 i imah A BB ARG R T ERER, e
BEMNN FBE LA 2R TUTE B AH . DURK 26 hoBm ), BOEik2e e
5 27%, KRB BF BRI AL A dr, (HENE R T (e 2 A M I iR, 3K
[ BE4F TR 7 %07 T 0 3% A 4 120 1270, Wit 5 2RI a sk,
SERTSC B A 200 12551

TR EE, 2 FARESEINIBIT )5, IRFHZYIMIEIR, %0855
R EAKIH H R E ISR, —J7 T, XV Tk AN IZ 3 5] E L 248 |
MR A S5 AORE MR = ER s A — T, R KRR EEa) iR, fmid
W EEAE BRI A MTBR. 4%, ME RGN Y (Plasticity) i 5¢
WHFURCR N T BE5E 7 BRI FEA, JF H, £ BB BRI a7 77 %
dr, WEREINZR AKE T AR B YA, B ISR ME— & R
< 2 (Evidence-based medicine)ilf S 2k 109697 7 iEE4. 1A, X FRER I
IR C 2321 V2 A, 2015 4F5E ERF A ZOR KK —BUA 19 TFELxT
8355 (Randomised controlled trials). €L7% 17 3840 A7 B35 ¢ T M 451497 e &2 11
Cochrane RZEVFAN LR Won: X T FE 2 5 R ii A B, B0 s R R IE R
MR RIT AR T IRk R, FLUIZRsRE S5 R IR Th ek B AR 0L,

STV ZR IR 2L 46 s 1) e 22 R JE At HL LI PR PR O 2 W IR IE = 22 BT R 5K,
FTb, FERIE E K IT 1R R A SO BT, WRGESEEH AR T 564
NSRBI T . ZR G PER B B4 X BR B A R BE I R R AR R, EEXTA
(7 B S8 A R S F) I PR R 4 P BRI A%, 3 [ e A 1 o 2 v e 52
16r5 7. NOAHMREAEZR S, LA, REVIGRAKEE ., BRI,
AL TR E T (R] S I RIRAS o A£G ISR R E RSN T, BIRRYTIm
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BT B A R 95 0 B B AR EAT R ISR, (B2, B H AT R IRy
PRz, GO 10 RN, BB B — G0 7 M 7 Hx 130 &4 &,
ROAET IR 75 Ak 32 DT AR 48, TARSR A EOK, AL 1 B 5 R 1e R
MR B E R, TECRIERE NS A, AR L, mHRH &S, it
TR B AT B e 2= 2B EE B Y 3000 AR5, A o 4 [ 2 G R e S £ ) 24.6%,
X2 AL 50% T REERIRIX , gt R LA o 4x [ AR WUR PR AL ) 1.18%, LA
bk, & 60 MRERLKHAS, RA 1 NG AR ERRT, X
FERIBLSE G DL AR 2 B B A0, oM 1 B I RCR SR .

NEDIL — SR TF JE AR, KL ABOR GI N REE Uk, TR LA RE
HL#% A (Rehabilitation robots)., 4 Bt 2= B AR M SE R B ZRON 1K ks,
X TGN T, RENSANRATEZ IS

(1) HLES AT LUK RS AT AL %5, HAAIRKiEsh—8iE,
] LAAEORIE BRI GRIN (AR S A AT SR &, SR BIEIa T IR R 71 i, i
R GEMRIRTT IR Z MBS R 77, BRI B I B A 5

(2) HlLEs NEA EmfEhigE, Hiszh i s, ZXa UG y7 K
PRI B, € R BRI B S

(3) Hlads AT LABC &8 0 45 ML AR e, X EE Ut B, wmib Ao
TR, AEAEVHY . SRR T B IR WMRE . Bk, BREEALEE AL
56 B N 2 80N 2 AT AT FE IR R

HEXS T RENES AR, HoafItERKZm, xR L iyl
8], i LR A T RER B O EORAT AT, Bh)E i 7“7 ket
TR VR, PR A BT AR B R SRR, AR 2012 SRR T EER
i 25 R R T TR R ) . (BAE,  LRRRRKSEARGAE K, RERE DR, HAl
IAFAETE 2 0], AN 5T 28 T SR BAE DX L SRR A A R B 524k 2% v R AE 4 [ Y
A, B AR 1 R R LSS N RS B R, A HOS A Tl R 1)
7 RS E AN R BN H B BRI gR s b, [E RE R AL g AL AL T Y
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£ B 2T S E RIS FR G2 T, REALE NSOy 1 8 AT T
ANARRI R FETT 1o ARFE T RE H IR, BEENLE N KR BT Loy iRy R R
WL NGB R R LA AR A SCH L St 7o SONTR T R B LA
PR R R LA N KBS 20 F 7t L AR v AR e it b 22 4 03 = 3 (IS B RE T FE o7
25T SR E 1A B B R N 2R rh R s O B, T I R R 5Tk
EERIBHYTIRE, BT VRS S A IR LS SR R, sl 2
XML TS I B, g it LA N s sh BB T iz sl , i 301 2k
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EHZY, FE AR RREE R, BA AR R SORE, A
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REPE” A0 RIGHE” SRR w2 R0,

ST RTR A, RENLG NEA BRSO EAT R R IR BT S5,
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PR B AR AT T B RS A AR 2 Z2EE, TN R T B R AL AR AN 3 25
JRERTTEANE , RN T A ST FEAT T H A s o A ST 1] AL a8 N L5011 2k
R, MEE T ahis s B S B2 T« T S5 N ] R ) B 4 5 9 A
5 T R AR e PRI 7 AT

1.2 REVB AR

KT RGNS NPT, EAGET B 90 48, Hiltho&Ht—
RYIEMAL T IF B BB A AL ES N L2 AOaAE#E T SR A
R F s FRIE AR 2 BHIEBE T+ AR LA B Aol O 20 7 12 AU g J it 9 9 X
13 T HRHER
121 EEEENSHA

FRENAR BT, B N EERENLEE AT RPN NS B
H7 A, R AL A AT LLAr A s 5 RSB B R AL A, A
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FEE N N RGO T LASE B R HE L4 Be ) MIT-MANUS | J5 FESE L3S A RAR
%, ™ Newman 52565 T 1991 FE ¥t 7E B,  FARGMER A1 TUEF, 24
B, feis R RS s R AT, FEATRREEE. R
izl M, ZHLEs N T R0 SE (Virtual Reality, VR)E AN B H LT &
FUHE NG Rk, BRAN, SRR T EshINZRIIRE, K F4% BIF AR SB35 Bk sh
K FHFE gz s, miE 1-1 Bros. B 1-2 Bios s MIT-MANUS [

Kl 1-1 MIT-MANUS EEREENZAN Bl 1-2 InMotion Arm _EJRREHLZEA
H S [ T Rk, BRA BRI 2 FEHIN UGS B 1) GENTLE/S HLE%
AR ARG 2 R LA AN MBI ZR, TR MR =4 I LA A
Haptic Master, JFA— ek B HEEFINAT3) 5 d B2, F50 28 B = H H
FETERE MR B, KSR 107 10 8 ) ok B 28 0T R 1) L JBEAT S o L2 AT
AR BEB ISR, E3NNAEZ TR, [N & B ZR3A 5L, Gehg
fif B 5 e R 2 RIGIEREAE ), i 1-3 i

1-3 GENTLE/s i EEE LA
FE Y Palo Alto 17 FEE B 7 5 FF K F LB MIME(Mirror Image
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Movement Enabler) I FE = #1245 A\ H— & PUMABG0 HLIRE A1 — & 6 H HE 123
KEE RGN ZHLANEI T EH TR =4 s, Bk fskia
ARES, FIR B & ESIIGRIIAE, SO MUAT R I Zrisi =, Sl et
T, A AURE T B R BT REE ISR, W 1-4(a) B, XU BT
AR R e s R R G b, B E B E AU R, BT A
TR TR R, AR B I ZREE ), ] 1-4(b) BT

(@) SRt (b) MM ZrAsE
Kl 1-4 MIME RS LS A

TEAME R LR REE ML AT, B 5B tH DGR TSR ) ARMIn |
JEREE LA N RBON IR R, G 5 AN, HFRERE 3 A I 1A,
B 1 A, BREESCILE ST UM BEAES . BT RIS, R OGTT M,
AR e/ J5 S 301, F-HBeeh 7 F DU Bh TR DI SR, IR )16 38,
PAEF NGB ZHLA LR T I SE IR EE, T AR . T4
SLHFAE. MRIERRIG SRR, % T 58 1 B 5 R0 U U A R s,
i 1-5 s 1B 1-6 Bz v ARMin B M AG R A ArmeoPower L i FEE L




[l 1-5 ARMin F 5 BEE ML A 1-6 ArmeoPower I i BEE HLE8 A

[ Py TR AL N RIBE AT U6 T BRSNS A, IR R T
B &IiEEEE LA A UECM(Upper extremity compound movements), i%HL &%
MK BB, BAPRA B AL, AR08 LA B B 25 /KT T N AT BRI SR
(01, 4l 1-7 prom . ME/RIE DIV RZEW E E0ER T oM i R ENEEN, 1%
PLEE NS 5 AN EHEE, W LLSE R BB A i i S o T A 2 Arig shill 4k
W] DU B B e T B W SR, sk, $RAESED, il 1-8 PR

Kl 1-7 UECM FREFBEENIEAN B 1-8 MA/RIE TR FRERE LA

A NFAERBEH AT R R T — 3K B g St Ty R (01 T80 5 P 3 K i 42 51
A BB REENLEN, AU 1-9 B, KA FOEF YL, B AL
WAL, B FE) . BEhBNGEE, SERURI ISR, AT ELSER
WRIEF) . AHIIFINGEAE, FAE P E RSO BT T W5 I R,
AR T e hy iR B s R e, IR stin B 1-10 B

& 1-9 FEEHLEE AHUMES 4 1& K 1-10 FEELES NI 5

1.2.2 THEENEAN
B R AL EE N T A R RO R R, TR AR RO, Nz R R
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BB NG R EeiEE, BRGSO ELRE, K, $airg sy
AR 7G| I B B E LA, A LAA TS 25 L IR, AR SOR
PLURDUASERIREAT A ARumaEsl o, Aemibat. B ok 2R 2 s ah i g
TR

(1) RKimzEs| X TERENHZA

At g 5] 20N RN ATEVINZE S R op, i R R e, @
Tk of A ) 2 51 SIS T I IS B o B & S T A B ) Lambda L2 A
& HANZI BN N E B R 2 %, RAFERES I, WM RRueit, &l
A PIAPRE SR — NI EE 5T, mI LLSEEL N B AE SR T A iz 3000,
1-11 Fios o EMENLEE N CE - AL Fm = oA REE B 4, FEH T RO
WA RTINS, FER ORI ThAE, BAREMER AT MAKEE
WG A PR 2w A2 7= 1 RL-XZ-27 B QD 2 42 DL R b i Fik SRR A IR A | A
FEH PT-2-AXG HEIBEENL, 43 1-12—1-13 Frsl02, i /RiE TR K H
TR TIBAREENAN, GEOE IR D A ML A RGERIIE R NMTEREE
MR IZ LA, i 1-14 Fos.

] 1-11 Lambda FE SN2 A K] 1-12 RL-XZ-27 Ep R Th & 4
'“W“'?"

K] 1-13 PT-2-AXG HEFEEHL K 1-14 DEFEENZ N



(2) AR T ERENLSEA

AL A ER T R LS N B A R A B, RS AR
BE B NRLEEEG . BT, BN N R EAEIER R MotionMaker
NIBRRENEN, HE s R TR RG LR EITR, R b L
Swotec 2 FlKEE AR, = i 1-15 Bk . MotionMaker HL#s AR T
A NGEM, B AN EBE, 2% MR = A ST ok iz 2h 7+ A
& JVRAITNRE, BEAN, SRR T IR D Re v iR B, T DU RO
BBE M NIAEIRAS RN, H Az N LA R §H 1 TEM LX1 FLEE AT ) 2k
R P AN R LA B B T RO AT BRI, e 1-16 Fis

(AW 4 i
/] 1-15 MotionMaker }I&)%”EM%%A K 1-16 TEM LX1 TR ML A
GV E LRI KA T CPMICAM RSE, % RS IS b 2235 1 i
RIS« FERIBEAAL 22258 I AR TR 35, SR FH BELAT0A2S 1] BRI 1 22 I 445 1) 7 1o S TR,
H RES IR AR B (PR RO, MR TR R ZERE R T — oA ER 20 A R AL
BN, BB EEENSA, WK 1-18 Fior, E=AEHE, AL
Aq BRHURFE AP 7 I BEAT A I8 ) LSS ORCKE S /NSRBI EN1E, 58PS E H
JEE WU T SR BRGS0,
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ARNFHEREH B AT0HR 7 H SRS S S BRI D RE P i (FES)
ARENCR IR E LA N, HHUREE & 1-19 Pros. WHUscBl 7T RENISEAN S
FES k& /1. T BE VG 5K LGSR BN %, IHAE T B RE
FEHL T TGRS, W& 1-20 B, BUS TR RRERRCR .

1-19 FEE N AH UL 14 14 1-20 RN NI 5

() ERBEXATHEEINEZAN

I B TR IR R iz, PO IR DB S I g 0, T
SR O A RHAUE SR B RS 170 A 220, B E = R E LA
SR AT RL oy A B LAANE F B D DL A AL

XF T BB LRI, BT, bR b g g 1) S A G 25 B I
T 2258 522 K22 Hocoma A =] 4 [E Woodway A 7 B A&, i Hocoma
A#E] (E 2016 4 9 HHEHE B A ST T &) 74~ E 1
Lokomat T/ BEEHLER N, Al 1-21 Fi7R. Lokomat 22l HiEHL. & if KRG
WA AR =M, SRR 24, 2R N A L T, BE& A 33)
K, A IR B RO, H R T N BN R], TR
I BE ARG OUEEAT T U RS AT . Ak, B2 T Lokomat #EAT FEE IIZRAIEIR
Wt edbw £, £5 AT PP S INGRRIR RS . 327+
WATRE ) U8 B AT R ARGV 1 2 5 T AR T AR 240 5 251810,
FEZET TGN G AN, HARBON FREAER IR fhitf . 36E HealthSouth
Corporation A " FF &~ H Motorika A 7 4= = 54 &) ReoAmbulator FEEZHLAE A
BU, 4k 1-22 fis; 3£ Lokohelp 24 7] 4= K LokoHelp BEEHLAS AL, [
1-23 fiizn: £ LiteGait B257 B4 A S 1) Litegait T 400E FEE LA A, &
1-24 iR



€11-23 Lokohelp N EREENLEE AN [ 1-24 Litegait I 400E F B REEHLEE A

AMEF B AL B ik R RGN, AT Z A, AAH
RAEZ RGN AN 7 2o FBERIPK B K2 GaitTrainer GT-1 HE5IAL
N, K 1-25 Fras, @178 E RehaStim 2 7 AT R AL R, FAXE R EE AN B
BERR 5 R TR PBHEATAE B, RV AR T DAASUL N A AT A T il SR 8 S
Hiazh, R EERREREDE, He, g, 85 TSR0 &
TARSS, O AT RS T b T X RIS S U5 FH S it RS B30, i -4
MRIERLRSAE GaitTrainer GT-1 Al B AT 1T RORFE B BOR Sdk, w1
HapticWalker T~ EENLZE N, @l 1-26 Frox, HATLLEHAT PR INGZ 48, ik
HAG TR BB 2 B R THIAT 55 2 PRI 2R 30, i ELAE SR T P9 T DAAR R =
AR BERAT BRI . b 3 v SR T2 B K ) WalkTrainer FEE AL A,
ik 1-27 o, FEHE M SCOALRH 23T A LR ThReEe ¥, 1EEF I
R, MR AR RS TS 8, [FIR, B0 T —A 20 3@ IE A A A,
AT LU BE VL EAT B . GaitMaster RF1FEEHLZS N, B H AR KFETFR,
Wk 1-28 fivR, fEFRARENEAFAEHE, BLENIRS), 7 LEREEZ R

10



A7 1 55 FASEALL B AL e e,

1-27 WalkTrainer %R HLEZE A 1-28 GaitMaster T Ji R AL28 A

[ R & i R R E LA, IS TP R R B, CHEm i
FRIAF D7 i 2 BRIy ) [ SRS B, HLAE TR AEAT Y BB LI 2R 2, T ANl
BN R ALES NGB8 W T3, Horb, RBEAF AL E 2T M —FRE
TS ARAR . FIGERMEQINESE NE RA R FIREE D #H RS R E IR
AwE], HREEGSANRARRMIE M08 A RSN, Flexbot R
GR-Al M EEENLA N, W& 1-29—1-31 iR

K] 1-29 A3 HL# A ] 1-30 Flexbot Hl#s A & 1-31 GR-AL HlL&$ A
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(4) FRSMEBATERENSEAN

7 WA R LA N LER AR SR 25 N, BAT ORI RS 1 A0 7 (8] 9
Jett, HEFWTERHES L, BREA—ERX NKIZSIRE IR, wMEE 25
I DIRE, (HA2, XTHRENE N, AT 2 HX EE BRIz shme ik E
AR5 R8O DA S 32 451 22 Th Re M R R K

ST M K2 4A e 14 B & Ekso Bionics A ] (J544 4 Berkeley Bionics)
NEERIFF AL eLEGs Hlas N, Wil 1-32 fios, il REIFA7iE A0 H 2R
A, IR FEAT AR B ARAT AL, O T PRIENL AR AFEREB) R AT E R
HOAN S XA ] I B, CEALA A0S BRI 2 Ak 222 17 s 79 A% SR A TV RS PR P 42 )
371, Rex #l#5 A\ HI#7 76 2= Rex Bionics 2 @l #f & 42 7=, 1l 1-33 fin, HIhAES
eLEGs #A1Lh, AFIZALLETHEME 7 X P L HIARAS, MR T B BT, I R
28 ol PR AT S P 7 1) 4 B8l p DL .37 Argo Medical Technologies 2 & JF &4
77 ReWalk Hlas A, W1l 1-34 Pos, ZiMThEe S eLEGs MHiL, FENHHEH
15 B PR B R, HAL(Hybrid Assistive Limb) i1 H AR50 K004, 3K
FHHAG NEFIMEEAF LN, WA 1-35 pow, w] DU B s 58 T Ak
AATN L BT EERESE 2 R TR SN, I O AR A N 5 i A g B AN T Re iR R JE T O

N

P,
>

1-34 ReWalk R EEHLZEA K 1-35 HAL R EREENLZ A
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[ Py T 5 WM B U AL NI AT, RS TR RHERE . TR
FRTHI B ATHL, B 1-36 s, SR RIS, BpRAH — 4> bLse
UK /NBRIKZ), ArLASRBEE . ARSI A, E R BRIk
BESCRWTFURE B B0 1 — 3T F R RO 1 /A B S LEs N, sl 1-37
Fiow, BB 3B M, B BT ), BRI shkal, mlRL5E
FENAR T B IRTH A IS 3, B @ 45 bl i de s AT AL B A,

K 1-36 EFELATHL K 1-37 FRRBE IR I S 3 B AR 78 Bt il

1.3 RENLE A E3II SR AT FEIAR

FEEHL & N LSRR SEI, 7 E L PR BRI, blas ALES
BT S ANBLBE 772 R R | B T ahia s R B2 ER R K T
ANBVAZ H RIS 705 DURErE RIS A ARALIA B i AR R0, g 5k
WEFCRIARZ O AR, A8 L B2 3 3 BRSBTS\ 1]
UETT IR D3 T 23 S I G U FE IR o

1.3.1 BFEFEIN R ERD LT

B L a3 F BN S PR AR RGR A, SCBEAE T XA OGS 5 RHE 2>
LR = Wy PG v % 0 W e D 2 2 ) 181 PO S e T = o - M & 3 7
R BUE SFIEARE, NI BA2: DEETAEME S, Bk
PF, EREIIZRE RS, SR RNEE I AEYES, RmIEE S KNGS
S, I T AL B AR BN S AT A B, T SEIN R 3 s
(R SREAT48), Q)BT BE S M JvE, Bdskit, TERE IR, SERbRE
DI E YIS S, WAL NSO B 0% HLas NS B 1A B ) B
FRR MRS S5, WG SRS L, S FEEhiE s E R
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(49501, Naik <5 F SRR 4 Heni i LR (1) 3R 1 WL FEA5 5 (Surface electromyogram,
SEMG)FIZE2E 37 KF [a] &ML (Twin support vector machine) /72 %t 7 FhF+8 A i
WA W SERAT 7328, 193] TP 84.83%[HIUB LA 88.19% 4R R B,
Yoshikawa 253 F A1 B 7L FTE B RALE P FACREE SEMG, 24 R
SARE PR IAC IS, KA 64ms RAEE LN SEMG ~FXysm i, F1k R4, =
BRI KRB SRHER E, 1FAZ SR rENL KA, X B8 -t
AVEREAT IR, 33T 92% ) IE#%04, Sebastian S5 F A & T & (11
A BARAN SR [ EALAN DLR PUFAR T B 7S MOT-& s shiz il il @ AT 7 it 9T, &
RARDE T SCHF IR BN AN FE A AEIN B, 3R B AR ) 7 RBCR )5
M, X6 2 SRR W R A U BRSO, A I kg I 1) e 1) 1) o o
ol HE AR B AR £, K EE R U IE AR, EEH I RN T R 4 5%); Francesco
SEEEX LR T R &, WO FT AR EE N ), AN AR SR SR
TRAER SEMG AREME MR AT KIS AL, B B &N SR R E LA 5T
SEMG R, JF DLAFAR B TR SRBE B AR g L ilh, A4 A FH e 2 R i A st )l
ZRHUHR AL, W10 S 7RSI EOE SRR T, 9N T IR AR 551, Takeshi
SR NEAE B IR S A B I, 51N SEMG YER ANIEE O, R A B LR
HIRBCR IR S 5, W B e 28 U 85 B S s 1, ki miilas A7 LA
F15HBIBE Kim S VLSS5 (MMG), FESTAREE SRR, Segil ot i 525 il
Ik ST, Shrirao &S T TR JE ML AR R EER L SEMG 5 C1TIZES)
BRI 2R, IR0 3RS 1 BN AR R 22 2 200ms R EIR R,
R, E AR HIT R T 3T SEMG fl MMG %55 53R EUE# 23]
B E B TTAE, R TR EF Y B BB R LRI 5 AN EE R
MMG, ZiaA AT FEAR IO RORHIRS 3 FhRRAE, e, E#E. T
B ERSANEE 5 MUPESEMEATE IR, KRR R T 98.76%%;
BBt H S AT 78T R 5K IS5 40 VST | SRS e i AR P 7 HRF
JULHE SEMG R B BROCTST A1 JE I 20 By BP M I 240, 75 A it S vl 2
EIRMR TP 50 ~6° MU R, JEHER S N SR E S b
SEMG 155 3E4T 2 B 70 Al , I /NI R B 7 ZE A0 3 — i AR AR ALE 2 11 SR 1R )
NFERL, mGRE T RS RIgAl RS, WL K%, hERH RS, X
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PR TR 2R R B IR I S 1t 4 AR 7 5 45 3404 FR 3 S iz 3 m R Uy
AT TP FURR, BT TACEUCR . (H 5 AR, AT R R EAL 18
ERESNMOWE FEhASP B B SR R, BuAk, FEERE AT
T (AT FC R AR AL 1B B B, I PR ML (R34 L A

1.3.2 FEERMA B RELETT %

BT 1.3.1 (50 #r, BT T AN AE 318 3 5 BRI S T 7 T R A
F2 B AR B i TG AN SEI R 5 T, B LA B BRI T EONAE 2 AU A
2 N IRALES 2 ST 3R 0204, S TR B 5 A BN N R, BT A A K
A B ER S, R ORI ViR IR AR R, SO0, BELERE
Rl R TG RN . BRI, BB N R R BRLE TV, SRBAR IR SR B
W LA B BRI R R A 2 . Narayanan 253 T 0 B & (Electrocardiogram) A1
HE (Acceleration) (55, #&H J AREEIRRIGE, Hrh R T 07 Z 2tk A
IIATIER I BEAS T HEAT 1 B 4E, T 2 Ml T7 3RS T 79.3%-97.3% iR 7
FEREIS), Krovi S0 IR T RIS BN ThRE RS I/, 26T Kinect /& /825, #
LT AN A R VAR I AR DG TR BN SR R AR AL, o R T 32 o e Mkt
JRAAE AT B4, HUAR T 95.6% K H FURE BEDO), BRI T = il o r i X LR
B BER AT FEYE, T RN TN R OG A A BB AR R e\ TR A
o7, R B FE LI EE s mE R PHR I, PR SR EAE N RHEXS L
BB T B AT RAE R, JRIR I 7 — MRk R SR 10 7 v e e P 4 od A5 vt IR
S A B IS R A e ] fIO8L SR DN T SEILAR T LS 5 I RRIE SR, ®ESL T
BT H EEEE R KRR SR IO, 207 R N T Fisher G40 51 73 #ri:
BEATRAAE et , 5230 25 R R RiZ O RN T TS R B SMEISE )\ AN SR IRl
RIS S T 98.8%!%%; RAETE R AR i Fo A 5 AT R DG A0 S L AU
Forb, SR R Ao S B AT TR, KA RIRES RO T Kk Rk
WEIE, HAIRIEF] T 84.75%L,

1.4 AXEBEHRANE

AT 1 R RN Zpplas N ESh g, BT Rt s, WEE Iz
3 SR R S F AN [ AR IR AN T TR ST, EE N T
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B, THTREMAEFAEL REENA TENS EBINERE
LS NIRIE R RS, e, T m R AL N EShlZal, H et 7 by
[IES 5% W e st by =N R RS DA€ 7B S TSNS TR AR DN R rRrA
BIGN A T AN 2 HE

WE, TR AR B shBUL B &SRB TR . LR TN BCAX A,
BRI, R B MBS 3 A RNEER T, WE T EKZ
JUUHE PR 5 I AL A5 5 LA S TR R SCTTT A EAE, M@ I ZRER AN U i
BB, JEYPP IR R EMIESE . PLEE 5 5 R AR R T
e- 37 5 0] &[5 A WL (e-support vector regression, e-SVR), L2 WINIEE R AL 15 5
NN B O A A e e &, SRR SLIE S A AR, IR
AR 1) R 5 A AT P T IR

W, TR TR H PO ERBE T VAN [ B RESE TS . FERTIR A S
BRI LR b, O 7 A SR A B g AR Va7 I ) AR SR T, @S2 7 —
Rl N B R4 778, SIS 7 fe, B HEUERTHE, Sl P RZ DR
S iz s Al SR AR B AR LA B Bk, AT BA e s B B LA B 2
MU EAYLEAE T, BB R &, AR CRUE NS SR R AR A R
RN, SR R R RELE, RO RS SR ek o

HE, SRS WX N EIT SRS MAEE, JE0 A S SR ZOT
Je i) TAEHEAT RS .

1.5 /&

REE RN TR LR RGN H T ENSN LR T RER
PLES NAIBT FRERE; e, A R RIS N L ZRat, Hand 7 2wy
HRBERAR: B Eahisah s BRI LB . B0 SR R ) & F 4R i
RGN T AN 2
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FF AT O3 5 & MERER R

21 WIS

FETACE—F 13 RS 5o, BEr, X3 REEALEE AN E 1%k
B BB 2 3z 3 B R A aZs 50 7 Tt o, 32 EEAR AR T i g
(IR LB B — ST I8 sh 02 B S ERBE, H2, fESEBRIRE LT, 1R
ZAGULT , 7 E0 BB AR BT e 25, TR 75 N BB i is s L AT PR IR,

B 5 [ A PR ER R I B R BRI B . AR AR T AN A,
LR R B BARBE SO0 %, $2 2 T 3 FF 7] & [9] 9 ML (e-support  vector
regression, e-SVR) )iz Zh #1328 H & M ERFE 77, IR IR EAE 5 FRES 21,
SEEUAE N R S I RIS xR Sh Bz Y B 3 S R .

2.2 R

N T IENLN BB S AL SRR, N Se M T I = U (4 s A5 5 A
IBENIE Z A ARAC R, DL E B AN [ At ) i A, B FRAE
KEHHE, HTIZRE e-SVR B, Rk, A EedtitIrdtar 17 ulle.

221 AT Rt
M FERENSG, CAEHRAERE, BE. PR T Haisshlgr X AA
B RFERRE TR, ek, b TR REA NS, RIS S B N &
&, Pk, AFERRRR S AT BB = Misshiga, BRang 2-1 fros.
PR iz s AN S IRz sh s M4 T IIPE I 1, DRI JC s B R L I, S5 £ 1
T RN EIBAE BRI SN S R
*® 2-1 AR AR FA B0

g RIS HE DR B ]
REs 1 25 P /4y 40s
Ly 2 0.8km/h 40s
P8 I 3 — 40s
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AEE I FT H OB IE S 5, LIS s R e, PR, e
HoE A T I R LI 2 SEUL P BEAT I FEAE 5 &, Bk BT R L
(iliopsoas, IP). & KHl(gluteus maximus, GM). & E Hl(rectus femoris, RF). AW
i L (vastus medialis, VM) I — 3kl (biceps femoris, BF). &8 #i L (tibialis anterior,
TA) LA Al L (gastrocnemius, GO, #nl& 2-1 s .

EEEM, TP

BREAL, RF

B —=LAl, BF
BEEAL, TA

HERgAL, GC

K 2-1 JEHUE 7 B E LA

2.2.2 REPAT
IR, X 6 A @RS AT TN A S AT M A I, AR
SRR 2-2 iR .
*®2-2 BERELHESH
Mol ANEC R Be(em)  EE(Kkg)  BEE
F 3 2633  173#7 6005 &
ik 3 2643 1607 5046.5 iR
X R BRI A B &, SRAMZNEK Thought Technology A ]
W) Flex-Comp Infiniti 5757 M REE e as, MBS 5 BOIE, SR IL5
T RE 2 w) T ) CA-DR-1001 28 Ul B2 A% 2%, B A S HERIR Nk 2-3 o,
AR EF Al 2-2 s, Hi(a). (b). @) alRonid%:. BT U LIRS
AT IETRE.

&
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*®2-3 HETRESHUE
Rl R EiEs  REUE KIEAE (Hz)
7
7

K
n

0.001< 250
98.4mV/mS2 250

Acceleration
sensor

i. Joint angle

: equipment

(2) BEzahE (b) HATiEzshEA (c) BizshE
] 2-2 I FEAE S B ORT fi BERR AR

2.2.3 RRBEERFIE

ISR I SR A HE AR K, AR LTI 6 NEIEE, BAEIEHLE 3
PR E 2 AT RS, [F IS S WU 7 LR (R Ik B2 A5 5 S i
B BROCTTIOTT M, B, WRIGSEHE, SRS I S S AE 126 4,
KNMEAE 54 H, IRTREE, AXah—a2lEEE (RS D 2 aER %,
AT R B2 BN 2T BV E U IS B2 45 5 DA R . IS RO FE (B 1 SR 46
Hdfs, kel 2-3 s, K@), (€). @7 HIArE. BT B IEEA T
MRS S, (b)s (d)s ()7 B R OGT MFEME . (H2, FEHARMBIL 5
Breb, ARG T A T A R T A5 H

IP GM VM

Acceleration signal/\V

Joint angle/

. Knee

g % 8 3
5 % 5

_BF TA

GC RF

% 30 Eg ) 10 15 20 3
Time/s Time/s

(a) HZisshaA M InEEE S (b) BEAIBENAT R EEAE
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P GM VM

Acceleration signal/V

BF TA

GC RF

2
Timels

(d) PATEsEE AN R A

T T T T T T T
0r E
20 g
10
[ | [ [ | . |
10 15 g 2 0 3 W E
T T

Hip

GM VM

P

Acceleration signal/V

BF TA

GC RF

10 15 2 25
Timels Timels

(e) EEHZBIEA T 1M EME (f) BEESIEE AN R A AR
K 2-3 ZulEEHE 1 5IRE 5 8k

X B A EAE AP i, FTUAS BIBL R 458

(1) EERES, ESEENARU S AKAR, 2IARKAL
‘s, It B S s R AR A S AR E R A4, AT A TR AE
MNAEN 1B B

() FA—NEEHEER BT, WP AR DA RIS 5 A H

() F—NERENREIA, EARPEsEAT, NEEES AR

(4) FA—NEEHEAFRZHENAT, s, B BRI M
FEAF;

(G) RAMEEGER —FEHHRT, FFEEs. B R4
A
2.3 B

XS A BRI A E MR A, ASCHE T e-SVR HEAL HE NERFERAY,
Wk 2-4 fw, BARRUE, RRIZNURE 5 AR g S 5 s aiRm)
AR KA N IS B FEAE R N T, R R BRSO B ELE Jdan th 17
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IPI s {5 5
GM#WME%%%
RFEFINIEEAS =
VML 5 E:::i>
BRI (S =
TAIIEEE S
GCHIINIE (S . B
- e-SVR %;@@Egﬁ?gg

B AU

- :>

K 2-4 FTFF e-SVR ¥ H & N ER BE A
ASLL e SR FH f) 2 4 ) S A R B
K (x, xi)=exp(%||x—xi||2] (2-1)
X TR BT A A 5T SRR, A% e ]
55 5s—34s HHRVE NIRRT, ST 2R, 25 35s—45s I B I%dE, 1E N
TMRAREEHHE, FF VPl 5 30 A (G 2k

2.4 BE I
241 BAEHR

L5435 R RS G it vl 110 552 s SRR SR [ ALV AN A4k 2R 1A R, AR
R P TR 15 5 0 1) 22 (40 X P S48 o RSP ST HE R 2R v 56 TR J3E AT
AL, B

— 1 |
o= 2(1f ()] 2-2)
%Z[f(X.)/Y.] f(X|)Dy|>O & & |f(xl)|<|yl|
: 2-3
r= %Z[yi/f(xi)] f)Y, >0 && [f(x)|>|yi (2-3)
%Z[|yi|/(|f(xi)|+|yi|)] f(x)y, <0

b f0a) A SH N IO BEAS 5 s B2 AR 22088 B BROG S s L AR LB,
yi AR ZIRORE . B BROCTT AL SCIEL, | NP vR i Al (AR A A1)
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242 BRI HEEREG ST

S FH P 3 002 T o Yk B 5 1) T B s T 5 R 6 o Sl 48 SR A 5t L
RT R, ARG —22iREREE (RS D lERE . PATREREEZEEE
AONIHE R BT A A AT LR, WK 2-5 s, HAF@). (b)s (c)
SR R B R B . SATRIBEESR, % 2-4 AW T ZEEH Ko

r R . ARG (1 o A r 0 BAEAE R 2-6 th4a i

I T I
| [ Measured data —— Predicted data [ ‘ |
% v i A,
a N - %\A M\ ) /
oA M TN N ST,
~LL A \ v N, .
i oo b e "
%5 36 37 38 39 40 41 42 43 44 45
0 T I I
g A [* Measured data —— Predicted data [
K] 50 /,ﬁtl@ mfc\ﬂ ﬁgv—\ A ﬂ um\ﬂﬂ
28 1 NG T T T e, AT s
e § -100 l u e ’JWM/ \‘ \"'W\’N/ A/ u M:»f\r\fwa{‘vﬂ oty M
£ o = T
_15%5 36 37 38 39 40 41 42 43 44 45
[ ; ; [ L]
40 |~ Measured data —— Predicted data |
= 20 e “ﬁl%ﬁ < /w wa \ Mpﬂﬁ%% AN
I ut‘“'\/\ W " N Y \ M \\
< 0 ™ R_Q/\\q \ﬂ/ﬂ P Aﬂn;m;/‘ - W\‘ \\M //V‘f/v\/ % JIL W Gr E‘.{
i ™
_2%5 36 37 38 39 40 41 42 43 44 45
Time/s
N > .
() SBH 1 BB PR IREESS
40
20 % v /‘/ﬂ%\ L 4 W’j\ A\ I (MV}/
o Yy g A g R [Thae [
T, N ﬂ JWM W Sy . N W
A acl e ~
[* Measured data —— Predicted data
I I I
—2%5 36 37 38 39 40 41 42 43 44 45
50
0
B 0 Ff\/\,\—y&c»(« W A /'M\;\
D o > { \ g S _ N o N
2 E . /W/V“ \ = WW/\} P N
2 X 50y = = :
§ [* Measured data —— Predicted data [
I I I
100 36 37 38 39 40 41 42 43 44 45
20 -
10 AN /M | J’J \
e [\ AT [ (o / AT N /[
o ob /T e | e L e e
i~ b ou T~ vl - ] ~J AN
é 10 f( \J “\‘ “1 \“g ‘\“ “\ \\‘
L )
20 y | —— Measured data —— Predicted data | !
T T T
s 36 37 38 39 40 41 42 43 44 45
Time/s

(b) BIEH 1 EDIah LIRS,
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T T T
‘ — Measured data — Predicted data ‘

30 i X -
0/ N A\, N !
2 ol }\j,\ 3«\ J/ W) oy j P‘AW ”W\\v”\ N y s JN‘«A‘» ‘ ‘W‘V\M‘W( " 4
= T I AA 7 Il P Ay Ty
T L1y a0 ol g LYW,
10 Rl \)‘:H\Jy AN s W U‘V‘W
] y
%5 36 37 38 39 40 41 42 43 44 45
50 T T T
\ ‘ — Measured data —— Predicted data
OB OQA“M“ ki I N O AR A ’ ‘f“)\fm\
S N = T N TP N PO ) ’
g § . \P\;\A\ P v \,\i}}\&w JPaiad \ \MKQ‘W\\\W\/,\/ o Wi, W\W'L”W\z% L2t %Q‘*w,{wjﬂ(/
S ’
10%5 36 37 38 39 40 41 42 43 44 45
r r I
30 [—— Measured data_—— Predicted data |
20 NN 7\ - o N e A T ‘
2 10 W RN LN ALt ‘Ww/‘f‘mm \ K"‘;M‘L“\Q/W )
/ N Nt ST J ) e
ol W RIUGN il hila sl A
e \ M \ V
s 36 37 38 39 40 41 42 43 44 45
Time/s
5 = > vt L
(c) SIEH 1 B s sh LR EES,
Kl 2-5 S5 RS
N +
* 2-4 WNAIR
N— g =R s %
LRE B3 PR BEHERR R

S wEBE

B R

MR

[25.14,90.16]
[-122.43,-38.63]
[-9.96,37.40]
[-3.90,28.07]
[-57.55,10.78]
[-29.68,21.46]
[2.63,36.58]
[5.14,-96.05]
[-32.80,51.94]

6.75
8.45
3.57
3.31
6.23
5.05
3.58
8.54
5.13

86.55%
85.70%
75.35%
77.28%
74.08%
64.50%
84.48%
83.18%
73.07%

82.53%

71.95%

80.24%
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©
=

= e =
s £ /
S -
S\ © g —
O [«b] D -
TS = -
5 = 81,
o 2 3 4 5 6
o
@ 73
o>
c
S x 7
o «
= ; 7
o
—
S 05 3 4 5 6
5]
)

83

3 o '\
@ S w
F g - —]

D

a il

80,

4 5 6
The number of volunteers

K 2-6 HoAth G S (LI ER BEXT LE 45 R
MIE 2-5 HRaT DA Y, S A ST Y 1 T R A TR A 1 ) T 4 SR AR
a5 MME RS HA 2, WK 2-4 KK 2-6 FRILLEH, X T4
g, LRI BRBEHER SN 82%, o Ui KA HBLEIRCT b, A 89
ST B s R, HEAR I PRBEHER R 72%, o (5 KAE HBLE RS AL,
N6 TS KIS S, AR BB 3N 80%, o (R LR

KATht, 7y 8% WIS REW], REASCHTE LI B & MR AT SR 1 T2
PR A R e AT 1

2.5 /NG

AREHT e-SVR N T NN Bz sl B @ M ERFEAR A, R BTk 56
X FAE R N ZRH I 4 B2 DL S 3 Mg sl I (it AT 1 SEbr i S5
ik, RILL &L

(1) IEEAESHEEARKSEEMAR KRN AR, I B HR
SE AR e, W DARH] T IBOE s 0l (PR E 5 15

(2) AFTENA)HIENERFESR, H N LA A6 AT AT 1 548 2k

(3) ERSCTIMIERBERE L 22 T 1 SRR I BRBE RS B, X B2 i TX
BRT A I B R O, RO R A EE N B B 2 T4 b, BEsh DU BERLIR
ZARH R, TEJEERMAT R TAES, Hexs Hdkir ab 3.
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B2 RESEEEARERETE

3.1 HiE

H R 3 AR S R 5 A5 57 T R0 7T, A R e 52 il Bk BE A
ST, PR B BR 18 T EON R 2 AN UEAT ) B I ST B,
TR EFEERmA N E, Prii G RESEER S, XI5 iR
T BEPNRKTAEE, 5—J7m, S&ERE g0 bar & BT B Hlgrid
PR Ty IR A SR A 2 0 45 ) T TP T o AN SCBE — B DAL T o3RRI Rl
Hl(e-support vector regression, e-SVR), N 7 MINEEEAZKEE, @507 FiiEsh
BULH) B G N ERBERAT, X T B2 GE DA IS AE 3 AN [AlIZ SR i -1 25 R B
¥ RES 79 82.53%. 71.95%71 80.24% . A< FORELE BT MU AU HEAT b, S AT
AT AE ORAE SR BEAS BE RT3 T, Jl % RS B A, B DR BB F i N 1)
Y.

FKPIZITHEAT T, FTAC 13 WHatr, ErEABCEBE 7 Kest
J&, H2, 4T HIEE 4R 2 R e O B R EE, Ed e R, X
JRAGRFAEREAT AR B —ASBT HURF AL T4, bk 2 PRARAEE ) H B, AT
JR GG B AT S SR el o T A B 5 A2 el 78 R SIS A v i 2 P A% R 28 2
B, XHTEMREIREEE BT REYE, Bl OO B RCRAE LB AR o BT %)
RS AR, AT ST T R B B4 T %, SEILAE PR UE PR ER RS BT
P&, b 0 B AL RS A8 AR, BERR IR T R E R B ISR AR P RS K,
WD TR R TAER .

3.2 M4k

ARFEAETHESI N T fe, T € Bt & —BLA XS Mz sh L i 52
M AR 2, T v A PUVLI Y fe, AN RIILPIX AN [RGE 2 7% 2 1) DTk AR
&, SIBRRZ MRS LA RN A 5

3.2.1 fe W& ¥
fe FITHFEEINE 3-1 Fios, & 56, @i sk BT fe BT R 22521 e-SVR
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MR VIR, 5 U 0 et 60 D A R 6 A0 B (R
SRBEA R FHN TR, B 7 BRI R (55, IR AR M 5 5
VIZRERSE o-SVR BB JRJF VI 2R MR 5 B S TS LA fe DISAAE,
JERT fe BRSEHUR B TN ZRECRIE 30%, HETIRT fe MR SR IRIEAT T
Wy BT R(B-1)~(3-8), 40 BB 55 S 2 i 40 R 1 P9 A 12

268 %0 41145 S B LU AR O P 2948 T LA Pearson's #19% R ¥ 77 12,

S= 1o, ) &

= 1 ‘f(xi)j _yi‘ )

I :T; Y. (3 2)
Bt ie 5] -

P, x ORI FR, y N R, | O R ERTHUE, ] ORI R R
UEMTHEUE, FOoa) ABREEE § AN RIELER TR, yi NSEME, 104 fe MlSE4k
PEHIREA ] fJa, #ITIEHG-4) i EARmE T fe.

Fi=A 1) A +(Q1-17)
j=1

F (3-4)

_ j
fej T

g
_m

=L
A, AV T 2y &S ECRMIE,  fe, A RIS | A& MELER) F2m

15, BIEE j SRALA I INGE BEAS 5 0 T N R Ia sh e i) R Bt s 5 R i R 2 1) 5
RAL.
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(| 6 |)
\ 4
BEgwrhks, SRR

A 4
RBEA B A R EYELE, RO
AR, FIRIEAR B R YE T B 258 SLe-SVRE A1 Y

y

TR AR DR EYESE K T e-SVRIFE AL

v <

MANZREEEtE b S I OO 2 Refe A 4R, JF
PRAIE - 1SR s T A Tl R 4R 11 30%

A

4
3 N2 A B 2% o8 Ak 4 6 i N ) 2 0 7 2 57
f1e-SVRE AL} fe- Ml 1k AR EAT T

\ 4
HHEAEA, THF, 555

3-1fe tHHE I LR B

3.2.2 BREERLIRF M

FERFHALAR fe fa, ZIBUTARFAR A RS IEATREYE, W 3-2
Fras: B9, MKHE fe WOREINS NEERENIE A E 7 SRLRBEATHE?, @i
S DR e R B ILA I A5 S MR v A ml &, farth i A3 AR E, A
SRR ST e-SVR BUAHAY, JExt fe PR BHE AT TR, B FAY 552
WIME ZAE LB I P A, 209 R 20 (3-5), W58 4 TAE, 2 A% 2 :(3-5),
D)5 358 m s e R~ HEE LR — 52 ook B2 B LRI I TR FE A 5, 2H G B N IR &
HE FRPER, B2 EN(3-5), TEMELETAE.

A —A < 20%A (3-5)
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(| s |)

\ 4
WeHnfe AR E/INA T IR Z L
WREP I THRNLA AT HE Y

v

A G A B SN EIINA b X EREE(EVSE AN TR
R EAL, IZRELe-SVREARIY

A
N He-SVRE AR,

S el B IEFATI, HHNES |« s PR e
SE I 24 246 1R T A A N AT R ALA
v HFIIEEE S, 4
s, g
LS s 37 e-SVRE A A
&
SE B YE T A

A 4
( 4R )

K 3-2 [RAERI 2R % AT

3.3 RE

MR TR LA P45, 7 Bl iRk O R R A, POV A TR T
AT Z HTFRIBIF FE R RS2 8 14 i SE07F 78 AT, DAL B )it 5 i il ae A 1D,
FHORH T WFADCER 5 2.2 77, LA E TR

3.4 GREHT

T A S UG R, SR T T [ F 58 5s—34s Bd ARy il R4k
Bl BEATIIGRERR, THE N RERENLARE 7 BILA RSN 1 fe, 3EMTH% A
SCHR IR AT VA A TR N (R RO P 2, B HRES 35s—4bs I A1 KiHE, 1l
WA, T PPAG S IR E A SR T R A R
341 FHTITR

0F NP A4 I N ) B R TUORS BE AR DA, D T T BB A T S 1) 158
SLERBERE R, Rl AAbRES A SO % 2.4 FARRIVEAN 5k, AR

by
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3.4.2 fe M5

FET AR R DTS, 73 A EAR B N BGR Z LR 7 BUULPXT T 4
BAT RS s = Fs s AR A T feo BRI -SRI SR 5t 7 A%
ANEBRIE—PWA IR S S, YIS e-SVR B fe MNKAEHUIE ML
SR H A rh AF BER H 2500 AHAMRAL R, R )G N HTIE e-SVR #HAT N . &l 3-3 &
N7 fe MAREERITGE K, @B, ()RFED, (INEREE, 1. 2.
3FHIARARME . R BRI, T rp A A TN 45 L 2 1 bR R B S R bR
(I UL NS A5 S I RS 1 e-SVR BEATTRINSSE 5. PR TR, A4
— 2SR FH S )BT &S

[— -Measured data — Predicted data]
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