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Fig. 1 The control system for frequency stabilized CO, laser
M ; germanium mirror; B, the Brewster window; G; metal grating;
. T, laser tubey PZT, piezo- electric transducer; C;; controlier of a

piezo-electric transducer for controlling the laser’'s cavity lengthy Cz;
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G Hi [ a control valve of cooling water for controlling the temperature of the
metal grating G; Cs: a control valve of coaling water for controlling
the temperature of the window B; Cg; a control valve of cooling water
i
controller for controlling the discharge current of the laser tube; Cr;
controller for controlling the gas pressure; [, ,[z; the delectors for 4;,
Az PID; PID electronicsy [\-Iz2,1) + [z, electronics

for controlling the temperature of the germanium mirror My Cy,
X F B A A FR G4 ¢ MEE) THEmBER

controller for controlling the temperature of the laser tube T; Ci:
C
f=2 ¢}

ya=

2{L)
.lttitq == 14243000000, cjﬂjlf}ﬁ, (L) ﬁﬁﬂ"].ﬁ-jﬁ%ﬁﬁf,ﬂ‘?ﬁ“ﬁﬂﬁﬁﬁ
f=PF(a, G, (L), == ') (2)

HAb o B#OEES A BIEE . ZESCIR(2] L RN E LS HUBR N EKIEEAMFR 1, = LA
ERBOCARNREHIE. RINLAER TR ¢ REGME, AT ROCE KEH
C: ¥ HK WL R0 38 , A R BRI &R M B, o BV AVKTBIZH 28, F k& H # H
FERRE; C.REFMEEERBEENE, G RRHKRBER S, AXEWNER M8
BEL; C REWMFE D, AREHMC[BRENE: ¢ B TFEMIER AL,

BT Co & Cr X SOCAY 18 357 E A0 B ma , X E MG T EE R, A 21T AR &5, 7] 6
FGEARM AL T € ~ Cs MR ESEITE Bl SR B TR R B T € ~ O 935
N &ARHE, L SAEERBCET 0. 1M KA ¢ = 10 FFER T ERABEFHENE
£, ENHEERRLK.

3 HiH ARG

AR ERER BT —MEARRMER RS, KIRESHARME 2 Brx.
3.1 AR (Fuzzy)
3.1.1 HEEREGKREEHHK

Iﬂﬂ:ﬁﬁﬁ—ﬂfr%lﬂﬁﬁ)\ 1, Iz-(Efﬂﬁ%UEﬁ’riﬁﬁm%ﬁ) v?}'ﬂﬁi:ﬁ TigTe s »Ts X
H—E22RAER.HVARRBR.EB/RAEMOHBE AR BHNEE. BERTHREMESR
MEHBEHRESR . FRESHEKRABRZ RAYXRTLARRRERNMHE. L, RBER
¥ XK

w(l) = exp(ri/20?) t= 1,2, +D (3)

o & n B R o OaER.

X4 TYEmAE 2 p 5 —AHE Fuzzy Frit.



¥ BRET A 4. TR co: HOLH A HARMBER AR 609

3.1.2 E#rX
MFHEARE o URHARBE w, FE—DRR W, ARER CTLLEREME R R
X B g o M IS R B A0 R AT AR DY

| . Y= 2] wW (4)
XA AEME 2 HE=TE X iR,

Fig. 2 The structure of the control system |
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Fuzzy; the fuzzy interface for calculating the membership function input :
i of reference states; SONN, the self-organized neural network for fuzzy @ laser
optimizing the control decision; 2, ; the decision units of the control |__ 1O :
system ;

3.2 REEHEITHYHHLR(SONN)

— R AU, Mt — A 2 Y P R s R BRI AR , AR AR LART 9 AHRAA N8 R
FIEEREMRESBOBYUZ L BTFHARREER LA ZENANSRHAR AR
RECER RS S 0 ~ & REEET, BB SWN R+ R R 85 R a9 16 R 22
T PR

AT BB HOE R RN MEATRRE RN E AR R AERRRGBAR
FEFW T,

M E—BHRE (ryrayeeeees o) MBI URITR A NS L M L SEBIRBER 4, T
REAO BRI Wi, Wy e W ARBIRR BE R BUR — (L HE S

#:'= 5'&5i i= 1,2, »9 (5)

2
B S AU R
Y = 25: W (6)
1T S S BV S B2 R R M S X Y, AR B R R, B
E=EC|Yr— Y| ) = min (7

oAb |1 B7E R 2 (n 2 D) ASE LA L e BT ¢ 022 T MM AT LA R KR (D f
FETIEE], W, B E Xt W, BIRS(— 2 B/a W) R, T Hk N
. 5

W = Bu(Yr — D) 6W)) (8)

=1

B R—MIER/DRFEITEER,
Fﬂ AW, ~ -\Ws ﬁ.ﬂ:“. W, ~ W %ZFKE vC1 ~ Cs E‘Jﬂtitifﬁfﬁﬂéﬁgéﬂi’ °

XESF LA 2 5 =4 E SONN Bir.,

4 ERZR

1ER A LR B A S BN RS SONN Jg, AI 4 LA4E A PID £ il A9 DK K CO. MR
SRR E K B B 3, T R A —ARA) PID BRI E T 2~3 (R THE 3. BREHFR
Geoh, P CO» WL2E5 SR (1 ]H BT iR A AR L, o B RU I 2 SR O, MYER .



610 G2l M ¥ 23 %

Fig. 3 The improvement of frequency stability is shown of
self-organized fuzzy controlling (4 ) against PID

50kHz
-
H .

controlling ( + )
f: the frequency fluctuation; Time; the sampling time; ¢ = 10 s,
sampling period is 10 3; PID; the result from PID controlling;

SONN; the result from self-organized fuzzy controlling
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A Self-organized Fuzzy Control System Used for a Dual- Wavelength
Frequency Stabilized CO, Laser

Chen Kejian Zhu Qin
(Department of Control Engineering, Shenzhen University, Shenzhen 518060)

Abstract A self- organized fuzzy control system used for a dual- wavelength frequency
stabilized CO, laser with high precision is presented. Because of the very complex operating
situation of the CO, laser, especially the tough condition for simultaneous dual- wavelength
stabilization, a series of parameters in the CO; laser system must be controlied effectively. A
self-organized fuzzy control system described in this paper is satisfied for these requirments.
Both short and long term frequency stabilities of the simultaneous oscillations are better than
several parts in 10,
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