S . 16747070 (2012 ) 04-0345-06

Do C AT Sk T2 e 1R 20 A IR B DR AL 57

!

WE

AT TR R R TR A A
R I R DR e A A N R
EBRKXMHPA,RET —HESETH
B HA ) R R ROE AR AL k.
REHMAE L LER LN B AHKA
FRROR AR R R IR S
A — R EERS, AL~
140 pm ZA A, BT B F 45 H e Lk
BREALEH, 5 ERE A EMED T
wm, A o Ak BT B K w83 &, A8 xt
BEBAE 0% £ 4.
KA

BAATH R FEE oA R
H i =R

HESES 0439
SMERAR SRS A

Wi HEE 2011-09-21
BREIME HXK AR E 54 (41075026) 5 7R
4:(2009-03;2010-02) ; 24 z5 MEAT ML (K%R) B
BFE35 ( GYHY200906037 ) 5 V1. 75 /i 5 {42
PHER TR (G SRR %) %
i H
EE N

755 g S ;3 [ N S Y i N W A
WOCTRIN B 56— M R B i 7 D Re kL i o7
T ST . gfnuist@ yahoo. cn

I MR fEE TERE WS e TRY,
R 5T,210044

2 MAfEETERYE BT 5 TR,
FA5T,210044

ARt xFK

0 5

TEBRZG LT IR L T R R IR AR, A7 1R 25 ORI
FERSE IR A, JEHIEAE B2 AL TAT ML, RETA 60% 197 i 52
IURLIR , T 326 7 ity P RE -5 FIORL ) R 285 D0AH 5, DRI T 56 TRk B2
B A 1) 53 A D0 BB 9 — 52 B0 AT 5l e 0 A R
oA A AR 2 $ AR SRR ] 23 D B o0k | GBIk TR
T RUENLIE BOCRTSRE RO T O AR, Hob, MO A
HAT I AR RS R R A DKL R 98 (0. 1 ~3 000 pm)
T T AL S A2 T2 .

FEROCHTIT I, PR FRAEATT 56 D6 56 oA 5 ORI BE 50 A 22 1]
KA E— LRI R, th T How ™ 8, ZPFROR ARME ML
SREREATOR . DRI, Q] 32 P 35 25 194 5 35 0k o L B 7 A i 47K
fifk, JEROCAT FPRLEE {SCRE 7 v 6 - ORL AR IEE 0 A 1 SCBEER.
PR B0 o 2 R2E 5 1 R ik 107 ik i ZE A L
FHEM G (U R-R A3 A0 TR A543 A 45 ) T ST e 5
PRARZAGOL T , TG AN R 45 I AR A 1) 20 A R, DR Lk o i
T2 3 TARKH BRI 5 265 2 L oM UG Ak, HOORe XL 11
AR T AT ABAE B , B AR 0 UKL AR )T S D 5 7 A B IOREBE 73 A
FEA BN HIE AT R L 5 x4 05 Ik 45 A 1
- BT, SCHREO TR T — Rl JoTs AT e 5 S, 2 T 0RO BEAR (.
A eR RO OB 3t A B 1. 1205 1 B B AR E M s
JCHURERRE ST, SR, SRE TR o0 A BN ST A0 L 3E S A 3t i A7 7
WEE A7 A7 AN AR W58 (L 2 050 DA ) T BT 06 AR i 22 I 3%+ JLARIOK: (e
P22 ATk 60% LI E) . B X ik — R, A SO i PR 20 23 B ' H 40 46
(7P FRBRIE , PRI A A 19 S SR AE AR AL, E AT A 4
(35 12 B A 5 0 A P R AT 8L T30, 4 R 2 T S 1 e £ 0 e
(B S PR T RERLE 70 A1 1 — BT T R e .

1 BSEiTEH AL (LY R IR
L1 Eesiatsa e

WOLHTHPRLEE AR RAR 2, (L — okt , BT RA H R 1 B E
B, BRURLRE 7= A B TR BT I RN 2 A7 S B 2R B e I o
X rp A —ANEAR D DI BRIE UKL, UL (149 13T 5 D't 58 23 A Ay

I



BT , 2. POCHT IR R 71 28 o A B L AR 1

346 GU Fang,et al. Study on inverse optimization algorithm for narrow particle distribution measurement by laser diffraction method.

oD [ZJI(X)]z’

1(0) =1, 6fAl x

¥ (1)

AU, Ty AT AL o o B 9210 4
BL,A B K,J, o — B Bessel pR (X =
TG St o R

A FWOBRHI LI (U 2765t 0 20 5
S CBERHRS, 1S, MREHIRI 94 0, 510,..)

FOLRERS
S;

E = L’”I(@)%Sds, i=1.2,-30. (2)
B () ARAS(2) , F:FIH Bessel pREY 8 #EA 2
EECY

E = I,(uD*/4) [ Jy(X,) + /(X)) -

Jo(Xin) = (X)) 1 (3)

Horr J) I ZBr Bessel B

{HESE b 5 X b g PR B AR 2, 3 Ho il
VFZ RIS ) 1 OB 2E . PRI, 5% e 3k b S B A
O BE AR D, Wik N, A, T a5ch W,
DR TR C BRI GRS © 28 L B ST RE

a=$;§mww+maw-

3]0 30
EOLND

X (4) th, p PR E,T, = (1/D) [ (X)) +

DS,
RO =l () =T (X ) )X = 50wk

J3<Xi+l,j) - Jf<Xi+l,j):| =

ﬁﬁi}ﬁ«ﬂﬂﬁmﬁﬁ%ﬁ:

E = TW. (5)
K(S)EP,E = (EI’EZ’”"Ei)T,W = (WI’WZ’“"
W) IR RE R E, o (5) ] 1A X
I A UL AR o A W

1.2 SERRNB[SRE S HE

HARN D BIBURAER A A B B A7
BRI T P A AT RO, AR BE D f A1 HL I AR 45 0 B il
AT L, FC BE A 2 il O X RR I, 75 LIE 5
Rl B r IR P, AT OB RE R AT d (6)
A

1
E(r) = 2T

DZ
L -RO -F] (6

Dr
X = T
Af
A EE/AX? = 0, WIFS S HORLAT % R RE Ak Xt

s

e R
X = “Al;.’ = 1.357 ~ “TTD". (7)

K ()6 =1g 6 = r/f MG IRSA. X (T) K.
HAAR D BRI #8 ok A 0 STk AT
SPtRe R ME , HH S KAEAE 2P 1 - A8 5
BB AR DA, I D &5 0 I 25 2R 1 5
fIE B ORI AT S 32 2ok A R A% 43 A Y L 7Y
N OE 35157 2 TTE AR E Ry N8 1 YA R RUR 1 ) e = i TR VAN
LR e TN O e U RV S I bok & S8
T S¥S M A TR L, T 56 M BT S 47 1)
B, T A4 R 22 B0 e b B ) e (R S SR R
BISTIRIAZ 43R4 , W82 [E Malvern 23 @) 3O EE (X
2200 1 330 451 I, A SR R 150 % B g
AT SO RN 2 25740 B, X o o7 42 308 3 F AR i A
RHEA S AR 1.

2 1 A VA R EOR , £l aE )
FRORLAR (B AH 22 B, 78 50 pum FfF 3T, Kz A% (8] B 7T 3K
9.37 wm. tak R, B AR K AR R 4wt ok, 4
2B AR KT 20 wm B, 330 AL S0k g )
SR B ARAS N (. — RO U, 76 B 22 1 A2 51 R
PN, BRI 8 43 PR 8K E A A e ks L
TFE(S) R RBUERE T 040 EOR 7 R A i 3o
RSV Bl N & <o T e 2B N1 D 1 Al i =
S YA IEGE  30 5, TR AT R I R TR A R
S JE LT B 4R s DR, 0 3o 9 3 3R R 8
o IR P I R s AN T R Y, 203 et B
TR L R T T AR SR R 3 0RO B AR
G35 PR 5% R AR A S A iz ) A

2 RFEESHHXRSHEBEEAULEE
RYETEER

R 1 A X I 5 43 50 19 2 T e, AR SCHE
T il AR AR A A 1 SOl AR AR SR OF
FH Matlab 155 gt AR BT FR .
2.1 IFBESHNREEEEE

LA (GA) B4 B SR A A Witk iyt 72
VS BR IR ) S E AT G I R AR, ik $E 58
SRR S S A B 7 A — U — AR B A
AR, A S T A v AR R ASE 32 AR A 53 1 R
RO A B R WL A, SRR TR R Ak
)i, B AR A B R T R AR SR
PE AT MRTE SRS T 2 R e et SAE B BRI T



D210 25 225 210 LRRIZEIL 2012 ,4(4) 1345350

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2012,4(4) :345-350

347

#1 f=20 mm FYENRRZRKE

Table 1  Size ranges with f=20 mm
71 TRR/ pm L RR/ pum AD/pm 71 TRR/ pm R/ pum AD/pm
1 117. 81 140. 17 22.36 16 8. 69 10. 34 1.65
2 99. 02 117. 81 18.79 17 7.30 8.69 1.39
3 83.22 99. 02 15. 80 18 6. 14 7.30 1.16
4 69. 94 83.22 13.28 19 5.16 6. 14 0.98
5 58.78 69. 94 11. 16 20 4.34 5.16 0.82
6 49. 41 58.78 9.37 21 3.64 4.34 0.70
7 41.52 49.41 7.89 22 3.06 3. 64 0.58
8 34.90 41.52 6. 62 23 2.57 3.06 0.49
9 29.33 34.90 5.57 24 2.16 2.57 0.41
10 24. 65 29.33 4. 68 25 1.82 2.16 0.34
11 20.72 24. 65 3.93 26 1.53 1.82 0.29
12 17.42 20.72 3.30 27 1.28 1.53 0.25
13 14. 64 17. 42 2.78 28 1.08 1.28 0.20
14 12.30 14. 64 2.34 29 0.91 1.08 0.17
15 10. 34 12. 30 1.96 30 0.76 0.91 0.15
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Study on inverse optimization algorithm for narrow particle
distribution measurement by laser diffraction method

GU Fang' ZHANG Jiahong® LIU Qingquan® LI Min’
1 School of Physics and Optoelectronic Engineering, Nanjing University of Information Science & Technology ,Nanjing 210044

2 School of Electronic and Information Engineering, Nanjing University of Information Science & Technology, Nanjing 210044

Abstract A second sub-loop genetic optimization algorithm was proposed in order to improve the narrow particle
distribution inversion by laser diffraction method, which suffers from inaccurate peak positioning and relatively big
deviation in peak value measurement. Numerical simulation results show that the consistency between particle size
distribution inversion curve by the second sub-loop genetic optimization algorithm and the actual particle size distri-
bution curve has been significantly improved. In the range from 1 pm to 140 pwm, peak positioning of the narrow par-
ticle distribution is accurate and the difference with the actual value is decreased to less than 1pum. Moreover, the
precision of peak value is obviously increased and the relative error is reduced to about 10% .

Key words laser diffraction ; narrow particle distribution ; genetic algorithm ;second sub-loop



