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Abstract: The model reduction technique was applied to solve the dynamic response. In order to make

the system show the actual responses of the expected signals, the iteration procedure was then used to

modify the load signals based on Tikhonov regularization load identification. Furthermore, the accuracy of

the load signals was identified. The comparison of the proposed method with the traditional Tikhonov

method shows that the proposed method can retain a good anti-noise characteristic, and improve the preci-

sion of load identification. The accuracy of the load identification by the proposed method is much higher

than that of the traditional method.

Key words:load identification; regularization; virtual reduction; iterative methods

TR IR gl [R) R 32 O 1 » 45 4 3l 25 304 B RS
ARICAT Sy RS H 4 9 3 20 Bt L 82 55 23 A 45 Jie it 2
il SR 17 A 22 5 1k AR A5 PR O R VR 248 00 T 2K
A7 X LA 36 5 R 0 10 O R R A B i %
AR 7 HE AT Bt A 52 81 A 28 TR o ol 2 Ay 25
P A Y A 52 SR D7 125 (1) e 5 BB ik 28 A R A D

*  YgFE HHEI-2016-02 —22

X

¢4

AR SR R T 2o AR G A R IR Bl e A R R 4
Ha) JIF 52 80405 I Bl ) 2 5 2R R e L P Ah
Bt X 8 285 AT ROR 1 FE AR BF A T AR 2
PR AR B 1 SR O A I BRSO R R TR
OB AL AR K AR SR A N

EE&WH:EXARBFIA W H(51675152) , National Natural Science Foundation of China(51675152)

EEZ R A IR FEECL967 —) . 55 IR 45 BN L 91/ 2 082 1

T K & A . E-mail ; xieqingxi000 @ escience. cn



o K22 0 AR O

28 AR O vk A SR 4. Kim S M
I IG5 48 By g 2 56 A0 S A S SR 3l g 2 O AR L
T A ) R B R 38 R AT AT SR R AT S A R T
(SVD) gy 38 47 i) bR FK 390 2o A5 o 1) 66 I 3 285 [ 2L 5
Choi % A" 132 A fie /N —- 3 i) Tikhonov 1E M {k
5 il R R [ 1 o 285 ) AL A B R 2 ey SR 2 R AR
FE M S TP T ROR RAF X T T AN
TE Uk 2 B0 1 5 vk X 28 Aar S SRORG B A 52 ). [ Y
FEIE U Ak SR 2 D7 A T AR 2 kgt Horp g
)& Tikhonov 1E WMk KR 3. 362 %00 25 4
iz 1 Tikhonov 1E W 1k 5 25 5 H 7 fff 19 2 5K J7 7
AR T AT BRORS JE

SR Tikhonov & IE Wb KGR IE A A B 1)
B B HY T I2007 B ROR Bt AP I AR S EUE
O 7 00 3 M P KO A v L B R R R N Y
TG T o 16 SR AT 5 1 06 i A 5 AR ME 15 31 5 47 45
UG g A SCk [15 ] = R 5 5 428K 2l 3¢
AR BT % o B M BT B AT SR T k. LB AR g AR
J& 4% Tikhonov 1E W] Ak Fir Bz 3K 19 25 faf 5285 3805h &
G o 4 ARAT 1 e 107 5 S A R ) B 1R 22
WM % 2 1E Tikhonov 1F M4k Jz 5K 1 fF 75 3|
AR 28T {5 5 » LA o 7 2T 048 R A 11 SRR B2 . 2% I
B e S PR T AR, B AR 9 10 X G2 A 1 02 A 2 45 ¥ 45
FLAE AL 3 A b A3 B0 I ) SR i R AE Y AR, R
SO R I R ME LS. X I L AR S AR R 4
AR KB B ITEE R HE AT R B A B A5 B BB 45 /)
P18 S5 A A TR LRI T 07 SRS ) [ B A R 46
T [B) R ) SR Atk b 18] it e T RO

1 EBUERE T RRRE

1.1 Tikhonov iF M| 4K 3 it
MFLERG, EF KRB (O WIERAT,
ZR G N AT DA H B K el 157 RS Sh S 2 R Y
BRSO EKRRN .
Y(rat) = J;G(I,t—t)f(t)dt 1)

K yCeor) R EERYIN S 2 IR B L AT LA RS
PP M SO R EE R G0
J2 AH I 1 0 4er VA 20 e B Y Green pRER, B BRL
A7 fk o

FREW R KRG, (D S A
BF 3P R AT A A5 [ Bl o ) 8 1, T Ak o — 412K

2017 4
PEJT FE 4 -
Ml Gy fo l
9 G, G
- _1 Jil At (2)
y J G anl Gfl G—l f‘nl[
fRIC N
Y = GF (3

ey Gos f RHAERT 20 ¢ = i B IR LY
Green PRI SR AT s G o = A FE.

XoF - 22 VR B AT SR FH S5 28K A A W) 1 3% o L
BN B IE 2 AR v R 2
TR 3407 7] 3R 7R O P T =X

Yl Gn GIZ Gln Fl

Y, Gy Gy o Gy, F,

. = . . . . (4)
IY” J (}nl GnZ (}7171 IF” J

AP n BTN B Gy AT EF, B Y,
Z AW B Green pREL. T R 77 (8t A F L fA7 i
JAX O EEEL T Y G &k 8
I A B o 0 2 (3) 3R A7 87 BEL 1) R o S 300 A i 45 31 119
SER AR ORI E MY 1 WIAR T v R A Ok e 25
25 7] 191 (9 4G %50 4% » Tikhonov 1F W4k B LR I #E47
A5 RMTEE TR RN WA B 2 . s
JO 2 3 2ok 30 24 TR R 8 R SR A 14 T AT AR
UEZE SR HER R E

SR 0 3R 2 S BT R B Al A T R
ZEMMR R Y, CRbR 6 Fm g AN RIR2E. # H
RS

obj(a)=min { |GF —Y, || ?+a | F[|%} (5
e o R IEIAE S H X FhAb B A5 oK A A
BRAEMIEL || GF — Y, || Sfgmysd || F I PIZE2,
AT ] s A T A 1) G A e R RS . B8R L I 1 I
Db T L S o — s 24 TR e/ 3 k. 2K (5)
it Tikhonov 1F Ak % 5 .

F, = (G'G+ol) 'G"Y, (6)
AR SE o« VIR ZRL | GF —Y, || 5
B F A AR KN o 8K DU fige 1 R M 4
P18 88 3 PR 2 5 o /N DU T TE S A . PR O i
PEGE M IE AL 280 o KV — 7 5 38 Bl R fE
SRR AR SCR FIRE FH T 3 I Pk s i Lol 2k ik
Ay 2 AR IE AL S o .



i

R FRHA . He T Tikhonov TF ) Ak 15 458 7 i 457 52 A 4 e #0036 14 48 2 5K 95

1.2 ERRkEZE

LR I A 7R AR G 0 R R KA g I SR
AL IE AL 2801 Tikhonov J5 {2 AT 88 i 1 525K
U0 AT AELIE Y 2R 8 e 7 M P KT ¢ e B R
S A0 B TE DU A 2 8 o M DAY A A Y O M S e
PRI P JE s HAE TRESEPR b, REERY £ 2075,
VIR I e B S T 4 AR A A — 8 R B AR AR AR £k
PR o 5 BUSCROME FE 3G K 0 i, SR R AR O ik
R A ) 07 15 2 R M 4 L 7B A AE E T SR B T 15 S fif
Hak g moR.

BN EHARGE, KNGS Y, . i Bk
Tikhonov 1E W 1k J5 ¥ & 3K . i1 5 th %1 46 2% fir 15
5H

F,(t) = (G'G+ad) 'GY, (1) (D
T = VR E S Fo (o R RS, [F i)
SR A I RN B AR R BEAE S Y (o LY (0 5 R
U R A5 S Y, (0 IR 22

() =Y, () =Y () (8)
F 2% 158 22 A9 AT S50 o D) > A WA A () 73 R e 3 15
72 2 0 U R ST SBAR A A ) O TR SR R AR
W5 A AN R AT RBE IF I 5 ¢ IR AR AR 3]
BIRGEMRN A Y, () BB AW N =2 .

&) =Y. () =Y, (D) 9)
DA YR 3% AR B R B Aar I8 IEAR 5
AF, (1) = (G"G+al) 'G ¢ (D) (10)

FH IE AR 45 PR mT . 28 (10D A 3T 8 AT X B ok 2%
T AR 5 AT — & By B MR AF- 1 VR BN 25 4
IEAE 5 B T O T AL kR oy ks
BIEfG % AF, (o) i # b — k% W xR 8
F. (0 EE R BIAR R E G #0860 155,
F B A 320 00 B 5 5 U &R 48 SO AR BB
N7 1% 25 0l R SIAR M Ak O T B Ak Bk 4 ] AR
AN HI G0 2 CL0) 35 B B A S m PAE 2
I

F,(t) = F,., () +

diag(Qs 54550+ 54,0 AF, () (1D

KA Asdos s AWM AL BRI R ERK
RIS o I >4 4 B /0N 308 D 2 B8 i A 2k AR B0 s
A R AR S R BN Y 1L 01
1.3 BHEBEAR

AT EAPOR S HER BRI ERS
(1) 3y W 1 475 L R G H A PRy Rk HX)

T BROCAE AL, T A% B 1 FORG JE  vey » (HL % 4
(14 PO s 2 3 S5O 7 SRR AR I ) 3 L 0 HEAE S R iR AN
THI I AR T TR A A R i I 1) a2 R ek AR Y
P RN G, R A R 94 B AR L X IR A BR OT
AR AT ot I 258 20 » P 0 e A8 2R 0 A7 326 R 2
SR AT i DRt B30R JEE 55 T SRR Z IR 7 J . AR 3C
R JH U4 T 1 02 TRSH 7 k.

IRS W 4 J5 5% — Bl 3 T Guyan i ) 080 4 1%
I IEATNE T 5 o 1 2 BE T . R GE R Az 3 Uy A Al
AR A -

My +Kx = F (12)
M R G R K O AR 40 Y W RE B
F 29 R GER) B R i s x O R G A0S 1) 2. 4 [
PEAT o e s PR 5 HLABCE BeA B0 11 HIAE N B dy B
bk AT A iE S O R O

M M, %0 | [K Km} [2a]

{M M. hx ﬁ K. K.Jls.|
{F-1 (13)
Lo/

Kb TAR m Ms 0l fCR E A MM A B,

Guyan 847 f5 A] 15 JoT & 55 B 5 W) 52 66 B 3 301 o
M, = T'MT, (14)
Kr = TTKT, (15)

AP T, O Guyan #4555 8 Guyan 15 3 19 95
46 )5 oL AR B M. R BE R B K A B T 2 O
AT
o' Mpx, = Kyx, (16)
% 18 B )RR A Ty 1 T B W BE 20 1 o1 1
TR
[Kmm — "' My,
K. —o'M,,

KM—JM@PnQ{RQ

K. —o'M,, 13" fﬁ F, f
17
M\ B HBE (1) 35k BN Bl R TR &R G A
ASBPF, =0 A3 TR
(K., — o'M,, ]x, +[K, — "M, ]x, = 0 (18)
IR K B (LD AT AR TR AL B, T 32 B e BEKE H
s ok NS x. B x, Z KRR -

Jel_
e

m
K ! Ksm sz] (MSm MSSK,.,.] Kgm )MR] KR



56 W R K22 4R CE SRR O

2017 4F

A4S IRS V&G 0 50 B R

Tws =— K 'K, +

K. (M., — M.K.'K..) Mz Ky (20)

FEVTFAT BV EE I B Toes J7 - IR 5 1T 545 5
Vol 447 S 2R 56 1) JO I R A A

Migs = TixsMT s 2D

Kis = TirsKT s (22)
A BE Migs » Kies 23 5120 TRS 353045 J5 11 5
A o RO R DA OB U ) A R R R R AT
R AR e 17 A
1.4 ERKSEG

3k Tikhonov #E48 1E ) 4k 53 2 7T 9 A A 4]
Fm L, E 1 iR,

LA
AR CHAY

R RS
GREEN %

1 i

A BR CA A Tikhonov 1E Nk
DA PR SRA IR AT

L T

oK SR ial ]
1 t
. TR
[ WAL {E L8R ] [ ST IE R ]
A N
e
Y

A1l #XRExAEZA
Fig. 1 Flow chart of the iterative algorithm

HC e i ) 3 PR 2 BB R AR A5 R TR R
B AR SO U . B BB b A B X L Y
ML RERE L SO B 5 WS AR MCSIOHE I e A3 4 5
IR+ T B ) B R R 2 A MBS AR T S 1
RS — AR 5 22 50 s OSSO L A
:ngnmw—%w]+

P hans

max (|Y, (1) —Y, () |)
max (Y, (1))

AP BT I A R 25 5 AR S R 0 A S 2 07
{ELAS) BUAEL S BSOS 17 W) IO 5 22 78 8 A~ I [ B A9 AR XS
RN 55 2 TG0 WAV i R i 22 5 DR 301 R A 5 de R

E

0.2 (23)

HZ B S T Wi AR 5 R A7 76 37 5 el Rt el
LA 3238 AQR 22 5 SO AN fEL » AN 32 Wi 7 1 {EL 52
i+ B ARk 2 M A BT 5 ) 7 5 Dt A 00 R 0 )3
18 AT T JEE 5 o — B P W SICHE .

2 HEEH

KT RAE iR %48 % Tikhonov 1F Ak iz 3k
SR WOCAAE T o LA B 455 78 0 48 1 A 326 AR50 38
0 TE A S A e R 2R LR A (6] 2 B X
() BB SR A 7475 FLAT B 43 . 38— Bty 29 A P4l
1 ABAQUS gt~y an &l 2 Jr /s 19 A BR T B 7Y L o
MR — 301 9 i ] AR A S B T S, ASE AR S Al 1 5 A
oA 210 GPa, % A 7.85 g/cm’ , JEE N 4 mm, il
£/ 500 mm.

B2 FHARTER
Fig. 2 FEM of the plate

2.1 HEBHENARERSH

hy 4 e e o 3 R DA R R AR RO R A
HEAT U045 Ko W 7E B DR AR BRS BEAS SZ S e i I T
JH I AR 4 AR i 28 A ok 52 2% ) o B 2R G A R Ok
HEATEACROR. XA BROTHREAY | 5T & A 0 R 2
PEi i ABAQUS #7 B #¢ 3 th, 2B 36 40 4
Wk RS R A AE N AL 176 S 50 T IRS Wi4e i
1 MATLAB How - B 455 29 iF 47 450 20 0l 47 o I I A5
S E AR (MAC B 3 B ook 45 iy J5 150 LA 25 41k B2 W)
B RREE U U A AR A
2.1.1 4w A 2t

LS B = (modal assurance criterion, MAC)

FikAF .

. ()"
MAC, = ——*"%/ -~
C = @, @19,

s @ RN G BRI S« B ZS IR Y5 @, 3R
IR URAR G BT 5 B R S IR s o SRR SRR AR
PSR 5 & /R JERERLER j MBS IR B T R

24)



i

G IR 4 . BT Tikhonov TE Ak -5 458 7 i 45 H A 1 e $0LIk AR 37 S oK o7

Pk E. MAC 2—PIuREMN T 0~1 Z B T7
e Y M oT R 4T 1L AR X AT R R 0 mFL
AT I A R Uk A IS % R S IR R X L

L MAC R R X F 1 A58 6k 4 AT Jis (9 A1 40
B Ik B 1) oL NP 3 T s s X AR 2 B BR S i)
S HRAE N 15 AEXS B ZEAR D 0. AT LAIA D47 A6
T RE A 150 by O B DU R0 9 S PR R AL

1.0

0.6
05
04
03

0.2

B/ 3 #ARL% A S MACA
Fig. 3 MAC values between the full and reduced models

2.1.2  #hww Rt AR S

AT R A BT AERERE ZRCRRA SR
M 37 o AT AH 20 i 7 1 B35 20 3% e 7 B SR S B RUCR 1Y
HZEARUE. 430 % B SRR AR VTR ek 45 45 AU K Bl 25
Wi 7 Bb A8 A [) B[] g A 1 2 25w Rz 9T 3 #E S B
CPU i ] . £5 SR &l 4 Fir R,

1 000 — : :
900+ TR AL S ]
800} —IRS RAFRERY VS )
700t

SRUTSRLR ] /s
FETREEN
S 8 3
S 3 3

5P
[¥%)
(=3
=

200

0O 5 4 6 8 10 12 14 16 18 20

) 7 B (8] /s

B4 ARG S o B BRI e
Fig. 4 Comparison of the CPU-time of
the full and reduced models

P 4 rp LB A b A 7 AN [R] 0 7 I (8] 173 7% 0 A A
R TSR L I [8] g e 4 Wi 7 52 B BT i b6 (] AR

AR 1 iR,

F 1 B4 A0 R F0 0 52 1 5 i
Tab.1 Comparison of the CPU-time

of the full and reduced models S
- Jr A ok 4 A5 Y
] 7 B . ” - .
AR A K A K
2 79.73 4.11
5 185. 6 10. 63
8 337.9 16. 49
12 472.6 27.95
20 673.2 41. 00

P OH AT L L A G T LR R L TR'S ek 4 4 750 R K U
AT Sy AR ] PR O A R O 4 AR R R 4
BTV REACR I A e Rz A () D R R RO
B . A A SO UG AT 55 Bl 25 e B 0 R L IRS
ALY R 45 5 AR 1 B AR R M 4R Rk AR T B i
2.2 HEFRKRIFLESH

FER TE Y9 A5 3087 it Jon T B R T A B AL 4R A
9 U O Y 627 Al B AR AT 7 1] R AR Sk i B (A
B2 fiv 7). B S T SR A e s B N T ARORE N Y
Green PR P LA R X8R Ar T A9 i) 7 o 2F 47 28 Ao
R 5 g5 S % 0 LA 2 %) i 7 R4 A — a2 K
i FL MR 7 IR AP I a8 158 2. I A M S T JRE )
AT AkFER

Y, (1) = Y() + Lywstd(Y())rand(— 1,1)

(25)
A Y (O g 45 ELAT B Y 2 B R 5 std (Y () g il
JEWIRE Y () BIFRUEZE 5 Lioe N MR IK V-9 H 40 50
rand(— 1,1) J& X[ [— 1,17 Y REPLEC"™ .

TR R B A 15 90 RSB 7 L 1 S F AL 48
(1) Tikhonov 1E M4k 5 B EA 78k far S 2R . DA Ll 4k 1
AE AL IE AL S50 15 B R 30 T H 8 SRS B 5 1
DA SR far o M ) e i ah ey o F 3R 0 AR
BB IEE 5 ST ORI, DL B 2K
S 6T Lo e AR T AT SRR

TEFHAS R 2 AN 7] i () 19 1E 5% L 1F 5% 49451 (10
~100 Hz) . = Ff19H LA B il HLI il 46 T 20 SR g e
VLT8R A SR L SR g SR an i 5— K 9 fras.

I 5—E 9 AT LAE H XA R B 200 38 il » 78
— MR KL ARG L &R IS
$i) Tikhonov 1E WAk 77 325 i 6% AR G- b 300 1] 152 75 %oF
FREE R TP . HoAA AR5 f R et . 8 7 28 A7 0 (L
b SRR ZE R IR ARG FE 225 ) ik R
B T 1E WAk 5 3k X6 ok 8 fer A7 7 1 AR T (45 9%
5 VA 35 a7 06 E DL A5 B oE A9 SR 45 L. Tik-



58 1 2 2 4 SRR D 2017 4
honov 1E W4k 5 32 X 3 JLFh 2% faf SR B AR 2 R 35 = =
| [t Tbonov iERIL
8. 0V e A AR SC 2 H Y 2% 4% Tikhonov 1F M4k 5 30 Tibonov EE

TR AL BE NS Ak R A S8 IE AL J5 125 SOR S5 RAR AR
DI AL ) B i T LA g e JH 7 B A e b PSR 45 2R 5 B
1+ S SRORE FE SR 45 R 58 2 Jee I AT e 22 2. 004,

——— LT
—o—Tikhonov IENIfY,
——3%4X Tikhonov IEJUML

601

40

0 0'.2 0.‘4 0.6 0‘.8 1.6 1‘.2 114 1.6
By 1] /s
B 5  JEGEK RN R K & R Atk
Fig. 5 Comparison of the identification
results of the sine wave load

o 02 04 06 08 10 12 14
I E] /s
B 6 =/Aaksph R RE Rt
Fig. 6 Comparison of the identification
results of the triangular wave load

—

60~ —o—Tikhonov IEJUL
— 34X, Tikhonov IEMIHE,
40~
208 34 ¢ ¢
< 9
R

0 02 04 06 08 10 12 14 16
By a) /s
B7 EZZARASIBEMERELERT
Fig. 7 Comparison of the identification
results of the sine triangular wave load

.....

(8] /s
B 8 RLALM R K 4E R Atk
Fig. 8 Comparison of the identification
results of the random load

o / A\ f\ S
140- \ [ | Tty e
‘ [ L Thbonon ESA
120- \ \ | i
oo \ /
80| \ / \ / \ ]
Z 60 \ \ ]
-R40’ 0.275 0.28 0.285 0.2 03 :- -----
¥
gl ﬂ xf Mf‘::%;'ﬁ?”f
o H I X'filiﬂ M+
1
0.10 015 020 0.25 7030

(8] /s
B9 EZBEINA0~100 Hz) #mh R K 3tk
Fig. 9 Comparison of the identification
results of the sine sweep load

5 AX Tikhonov IE Ak J5 3k T8 X 8 /& 5 5 ik /2 Bl
HLA AT B8l A0 A AR A 9 SRORS B X 9 B i
HR AR o 0 A A B AR SR A AR s ARG 2

AR CAEAE S Tikhonov 1F WA 52 3R 7 25 1 2 i
B BRH T —R o 0 A T L A5 A A IROT R B
IR B ol 45 12 A & 43 3 % FH A% 4t Tikhonov Jy 25 il
A SCEER T RN = A IE 5% DL SCRE B 38 A 55 8l 2
AT K. 25 R R

DA 3L T Tikhonov IF W 4k 18 X ) sk
T AL BE B 4k 7K A% 48 Tikhonov 1E WA 53K ¥ A
R ) RS R R TR B I AT DA R e T 0 A e
Qb 1) 2SR BE B AR SRR BE 1 5

2) o A AU U 4 B2 R AT DA e 3 Rz oK il s
A B T8 BR 3% A AR 1 T R L e U LT
F18) SR A% U8 28 A



2

G IR 4 . BT Tikhonov TE Ak -5 458 7 i 45 H A 1 e $0LIk AR 37 S oK 029

2% 3k

(1]

2]

(3]

(6]

(7]

(8]

9]

[10]

[11]

MARCHUK G I. Methods of numerical mathematics[ M ].
Berlin: Springer-Verlag, 1975. 16 —18.
NGRS T B T I B ) 1 B L 45 AL Bl 2 A IR
BIHARLT]. U LA 4% . 2014, 50(13) : 148 —156.

SUN Xingcheng, LIU Jie, DING Fei, et al. Identification
method of dynamic loads for stochastic structures based on
matrix perturbation theory[ J]. Journal of Mechanical Engi-
neering, 2014, 50(13): 148—156. (In Chinese)

ESIRCDR SRR 208 o = g AR R i T AR E SR S
e )] #R3h 5 i 2016, 35(6):91—95.

PENG Fan, MA Qingzhen, XIAO Jian, et al. Load identifica-
tion technique in time domain for free structures with overall
translation[ J]. Journal of Vibration and Shock, 2016, 35(6)
91—95. (In Chinese)

SANCHEZ J, BENAROYA H. Review of force reconstruction
techniques[ JJ. Journal of Sound and Vibration, 2014, 333
(14): 2999—3018.

B R AR AR B S B AR A TR 5 8 U R e B
FEIARLT . MRS SR SRR . 2011(4) . 1—5.

HU Yinyin, LV Zhijun, LI Wanyou, et al. Status QUO of
study on machine s load identification technique[ J]. Noise
and Vibration Control, 2011(4): 1—5. (In Chinese)
XUZS S VRal L 25 L, %5, FEF Aa—PDF Hl— W [ 8 B9 AS 1 1
BRI kL], MU TR 2 42 . 2015, 51(20):135—143.

LIU Jie, XU Can, LI Fan, et al. Uncertain inverse method
based on A—PDF and first order second moment[J]. Journal
of Mechanical Engineering, 2015. 51 (20): 135 — 143. (In
Chinese)

SR L A L B A5 AL BE T 0 2R I £ VR T E E L S B
BCSRLTL. IR K24 B AR, 2008, 35(6) :18—22.
MO Xuhui, HAN Xu., ZHONG Zhihua. Identification of front
wheel alignment based on the progressive neutral NETW ORK
method[J]. Journal of Hunan University: Natural Sciences,
2008, 35(6): 18—22. (In Chinese)

KIM Y C, NELSON P A. Optimal regularisation for acoustic
source reconstruction by inverse methods [ J]. Journal of
Sound and Vibration, 2004, 275(3) . 463—487.

CHOI H G, THITE A N, THOMPSON D J. Comparison of
methods for parameter selection in Tikhonov regularization
with application to inverse force determination[ J]. Journal of
Sound and Vibration, 2007, 304(3/5): 894—917.

CHOI H G, THITE A N, THOMPSON D J. A threshold for
the use of Tikhonov regularization in inverse force determina-
tion[J]. Applied Acoustics, 2006, 67(7): 700—719.

TR W SN T I WA B i B R [T . Bk Bl
i 2014, 33(9):159—164.

[12]

[13]

[14]

[15]

[16]

(17]

[18]

[19]

[20]

ZHANG Lei, CAO Yueyun. Load identification using CG-TLS
regulariztion algorithm[]J]. Journal of Vibration and Shock.
2014, 33(9): 159—164. (In Chinese)

W XU B 3 P 20 98 2l 2 AR A 1 — AP TS SRR LT
2L 2009, 41(4):595—602.

HAN Xu, LIU Jie. A computational reverse technique for
multi source dynamic loads in time domain[J]. ACTA Me-
chanica, 2009, 41(4): 595—602. (In Chinese)

HGEE ] 5 B HE T Green B ORI IE Ak 1) 3 25 2R R B 7
B R8I 512 87,2014, 34(1) :124—129.

CHANG Xiaotong, YAN Yunju. Dynamic load identification
method based on Green function and regularization[ J]. Jour-
nal of Vibration, Measurement &. Diagnosis, 2014, 34 (1):
124—129. (In Chinese)

o, K. T Tikhonov 1E WAk B A 546 43 i 1 28405 1231
Jrk[)]. PR35 o 2014, 33(6):53—58.

GUO Rong. FANG Huaiging. Novel load identification meth-
od based on the combination of Tikhonov regularization and
singular value decomposition[]J]. Journal of Vibration and
Shock, 2014, 33(6): 53—58. (In Chinese)

HAY N C, ROBERTS D E. Road simulators: the iterative al-
gorithm for drive file creation[ C]//2006 SAE World Con-
gress. Detroit, Michigan, 2006 2006 —2011.

FRAg A B e, ) 8. 14 P B IL R 0 R e o R
WFZET]. Mas SR 3h 9 . 2006 (1) : 31— 35.

CHEN Donghua, JIN Xiaoxiong, ZHOU Hong. Study on con-
torl algoirthm for vehicle road simulation test system[]].
Noise and Vibration Control, 2006(1): 31—35. (In Chinese)
Fh7K B E AR P 3k A SRR BT S LT . R BB A 4T
2002, 33(2):5—7.

DU Yongchang. Research on iteration algorithm used for vehi-
cle road simulation[]J]. Transactions of the Chinese Society of
Agricultural Machinery, 2002, 33(2): 5—7. (In Chinese)
TR 2 2, A R T R A S PR oY R A R [T .
HE T ,2010, 32(8):686—689.

WANG Bin, GUO Xuexun, LI Mengliang. Road simulation
algorithn based on iterative leaming control[ J]. Automotive
Engineering, 2010, 32(8): 686—689. (In Chinese)
OCALLAHAN J C. A procedure for an improved reduced sys-
tem (IRS) model[ C]//Proceedings of the 7th International
Modal Analysis. Las Vegas: Union College Press, 1989 17—
21.

AR B 4 R, DG 8 PR Bk 45 1 T AR AR S IR T AR DG T 1
LT HUB TR 2440, 2014, 50(23) :60—64.

CHU Zhigang, XIA Jinfeng, WANG Guangjian. Correlation
correction for doublet mode shapes of cyclic symmetric struc-
tures[J]. Journal of Mechanical Engineering, 2014, 50(23):
60—64. (In Chinese)



