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BE. EHIRIMEBHITHIXE. BRITHRXCEARSHMNLE, M2k
BHRERFRES. P, BHERSTERRXFHXBAIEZ—.

hEER I ENE, ROomRETEIE, REMIaE, BhEE.

EHEHEHAREREMART RN ET, 20 HA 60 ERERFEDIFETH
ARIBHEHITEF . BRACTE 110 5T BLEE (R 725 23 18132 A 2 28 20>t B[] 99 3 w2
EMAEER. B H%EK K, BHEZRKEN TR ESVHR RS
Hit. BAHKNERERSTESERE, SRR, HrEmmEnie
HIAET, R¥FRAEEZE (TREEHNL) (Engineering Cybernetics)E i THEFRE, 5
R WEBRAT RIS . RAT B HIHE W O K B RSB A nf B>
KT E. 2487 PIMCSD(Precise Integration Method-based Control System Design)#%
B TRARSETHRARSZMEGHHE LK, HEREARETEMI%ERR
BRI RIIEG, HEFERRFHETE, WS HERBNA RS,
1993 FEHRASH LA ME GHESHNZEBMRESD EFNfEHETEE
BB S8 R O R BCR A 2 MV I AR, EH MRS FTERERHERZIE X,
CA R B 2 TR B B a0 TN 2N, 2007 ERATHREG (REZ
IS S5V, RZETTRELTIER/PS . BARZ P ANEEEARRNEH
REWRSHAKFE, BRBEERBERENRK, hREFH. NEREX., ¥
BEHRSEENAR, TEIZBXANTFHAEENRGE. ZPBAEE, 4%
. REER. MEWE. W, BENEEESBEGNERSIE, SEH
MR . HERZTX WA A EEFR—LHE. NEASKENARR, #
HAE 7 R R R SE R A R AR, KISkt E T84 B £ PIMCSD T
AH.

FKEBMR TREARBHELRREZM, P FZEM R3] MATLAB R
4 iR AL B3R 4 “Control System Toolbox”F1“Robust Control Toolbox”[1Z K . 1HiX
B TAMRGBHTERKNERNAZREN EEEHFRAEFRATRNEITE
®K, ATERKNEHNNARRENNRRHBOARTREET. R, FRE
B )BT s 2 X T AR, B35, PLBA. 2SS PREN sz
BB MR KK . Applied Optimal Control: Optimization, Estimation, and Control
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—BIEH  EEBHEIR R ITTE A, E. Bryson ##ZGIHEAE X %) T 1999 4512002
5 B AR T E1E Dynamic Optimization F Applied Linear Optimal Control, 3%
T A HEIRR LB, Bryson M LYERF AN .

E Az 4 i MATLAB & %5 ff)“Control System Toolbox”, RH AR
SR F R EREARER, WAL Bryson $5 H I 2% HI28 R H T e A
R&. MRREMBFENRTEELZR, NEEQFHET .. EEBHEE.
BESH, BEFREHFRRMETE PIMCSD, A AIliXE | &R S5HER
YEH .

HArX A2 vHd PIMCSD TEFMNAK. &B LR AR A4
F MATLAB %% “Control System Toolbox” ] 4> & “Robust Control Toolbox” ] —
#Rar: XL RE T LA PIMCSD LRA N RE AT LI, T H TS EL .
P TRUAEF IR, FETHRKNRIFN R RFERISMEER. AR
tbe s RBIEHIRGE 22T, ARKNEE Kalman ¥ . S0 RBE6E. &
PEURS SR, AU AL, RS (real time) 5451t 5 B K i R4S SR,
H C+HHEF REINB T O EEARRE .

PIMCSD T RAH REetEN LR HIN AN — NG, BHIERSRAREHH
FECE. 4% PIMCSD TAMCE&&M®RERERITEEIIRE, (R
SZEEEFEBSTE) P PHAE, GINNERSE. FRERE. HE
RGE. WG W, BENIBEE S BEHRE R, TNk
XEH T ABMTEE, REEFUET.

PIMSCD TRHMELLIMTNA, FHCEHMATRHEERRSA SIPESC
(Software Integrated Platform for Engineering and Scientific Computations). PIMSCD
CLRAUBTF LS5 %S0 m R aEE. s, THELATETE
MARE, ZARECELREHES .
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R, BIERE. B LERERZRPERR, BT LELREZNARY
R AESEHBH RGN L T 14R, NERHRE RN TERZEEELLT
ke 35 o 1 BRI TR P AR, AN AT B SR EEARIT T
. BL b, HEHSBBEHRA R I CACSD)NEEM ARG R LIEAER
WAMBERB TS ZHENR, HBREBTREMFFARE. Hlin MATLAB.
SLICOT, BA KRR E 1982~1991 £E #AIRIZE E 5K B AR #E & 3 Bh THTA K CADCSC
RURES. AT, XEREAEEH B i 22 545 R vh 75 T R D RE .
B2 Mxtpith, HATJLF R RIS E S A A BRI TR R ) 8 H 42
Hgsvt B, KSR TN ERNR DR, TR ARSI RN TS
SER I REEFIER. FEAEHANAEEEEHENRS. X—RAEHEHEX
% Bryson 2B A L3, Dynamic Optimization (Addison Wesley Longman Inc.,
1999)# Applied Linear Optimal Control (Cambridge University Press, 2002)+78 3
THIINER, I8 FRACHT B AR 5 280 T A1 28 A R U ) AR AL 3 428
W BB AR 4 e I B A A R A

FE Tk, BATM 2006 EFHRRAHRENRLE T 2EREHESRET X
HEMFRTIE, METHPEINERNAELE, FRTETHEERSEE
B4 RERIT S5 E T A —PIMCSD (Precise Integration Method-based
Control System Design). % LEBEEENREEL LRE T LQG M HAZHIRA
Wit G EMTA IR, RERNBHNE, ZTRARMKE T FE RN EHIEE/
TR RS ThRE, TIIXLEThEEA 1A & MATLAB [ “Control System Toolbox” F
“Robust Control Toolbox” 4 T A RLH.
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HEEM P RT LQG 5 H EMEHERHNEENE., XMITANBFHRATLULEE
MATLAB #$| T B VER(E Q&S B 3 F), BABHREEIRY], MHFETIRE
HIE%, WAEREIREGTE . SRS Riccati HERMASEAN S, PIMCSD TR
FERESRREEMEEN.

# 1 EYHRLMEE HIEH R AN ST RRABN . BN . £E#
AWRSE), ELRANEREEIL, URTEERNTTRAMEITE. 52 Eihd
LQG B EHIRLE R It 5 E, 8% LQ A7%%. Kalman 28, LK LQG %4
A% B3 ER HEMBERHRAER TSR, B EH Ho RS RS HIRE .
H B Ho M RS, LR H 2H R A Im B E .

TRERESE 49 E, HRFRKHEN RSSO 50E, XREAHH
T EREMY RBHES, BEAPHIERE. XBITANER KRR
RERITF N B MATLAB H#EHI TRA P IHREHNE RS, T PIMCSD T
RAFATREXAFENZE, AFBRKEEZEE R RS SKERAE T RBE I
X

HTF R HIRRANTIN, BENTRERE RS, RBEHREHERANZE
#, Eitk, NEEHRZRGERLIMM . 54, M Riccati 5#2. Lyapunov
HREEREA RACKE AR HI 28 KA EEA &, XERBAESE 4 Zhh. 8BS
E PR B/ L IR AR R SRS R B2 LQ #imis R it 5 R,
PR BYAS LQ RS RBUREE—iE. 5 6 TUHREL/BBUARS N AT I 28 1%
5K, @ Kalman-Bucy/Kalman JE¥% 2%, 1X L2838 AT LAXT & R A S AR 2 3
REMGHFHERARAT “ELR” BIRMT: FEEHH T RIERFGIW R
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—PEHRMRTSHE. FEREAA -KURETERHIFTLREE ‘&L Xt
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REMGESHATH, BERIHMERIE. £ 8 TIHANE LQG K imisikl#
FUEREE— SRR 50 E. $ 9 TRES/EHARLNNE H 5 8%
5HE, BEFRKNE HIZ6RARAEHENTE . R HARE RSz
A2 H 38, UAKIE H % RIEHENE. .

AR ENE AR EHRERE, R/5UHEE PIMCSD TRATHEH
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FEN (REZHEFHIHRLEHHE).
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MATRIX EQUATION SOLVERS(E[E 75 12 K fi#2%)

pim_expm— Computation of matrix exponential based on diagonal Padé approximation (++&4E
FEFE 40

pim_are— Algebraic Riccati equation solution (CRA#{UEX Riccati 77#2)

pim_lyap — Continuous-time algebraic Lyapunov equation solution (3K f# 3% 4t it (6] £ %
Layounov J7&)

pim_dlyap—Discrete-time algebraic Lyapunév equation solution (R f# B 88 [ 482 Lyapunov
7iE)

pim_asricc— Asymmetric algebraic Riccati equation solution CRAZIERTFRALHK Riccati H72)

pim_diffricc — Differential Riccati equation solution (K% 4 Riccati 7#2)

pim_diffriccs— Solution of a set of differential Riccati equation (R###M 4> Riccati HF24)

pim_diffasricc— Asymmetric differential Riccati equation solution (R#IEXFRIES Riccati 7778)

pim_diffasriccs — Solution of a set of asymmetric differential Riccati equations (SKAFIEX BRI
4} Riccati 77241) |

pim_difflyap—Differential Lyapunov equation solution (GR##£%4} Lyapunov 7 #2)

LINEAR-QUADRATIC OPTIMAL CONTROL SYNTHESIS(&:14 — R & ti=H
28)

LQ Controller (LQ {251 88)

ﬁim_ch—Conversion of continuous-time models to discrete-time ones (4% R [RIFERIEE4L N
AR ) ’

pim_c2dgmp— Converting the CGMPs to DGMPs for LTI systems (£k¥EH REMEL
Gauss-Markov I 24 B # Gauss-Markov i372)

pim_care—Solve continuous-time algebraic Riccati equations (GRARIZZERT EfE Riccati 5 #2)

pim_dare— Solve discrete-time algebraic Riccati equations (CRAZ B &L /8] 4R EX Riccati H1E)

pim_cgram —Controllability and observability Gramians for continuous LTI system (CKf&i%%:
Bt 2 H RE T R Gram 5EFE)

pim_dgram—Controllability and observability Gramians for discrete LTI system (GKf#&25#
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Stk RAN AT Gram HEE)

pim_lqr—Linear-quadratic regulator design for continuous-time syStems CELER R RER LM
ISR

pim_lqrd—Discrete linear-quadratic regulator design from continuous cost function (258 &
REMBRENE AT /%

pim_lgry —Linea-quadratic regulator design with output weighting for continuous-time systems
(ELERS (8] R QU A AU 2t — ki1 888

pim_ltru— Continuous LQG/LTR control synthesis (at plant input) (% 4£ER 8] R4t LQG/LTR ##
HIZEEET RERMN))

pim_ltry —Continuous LQG/LTR control synthesis (at plant output) (% 4Lk} A &% LQG/LTR
BhEZEET R4 M)

pim_dlgr— Linear-quadratic regulator design for discrete-time systems (25 #5¢ [A] RA L &
WIHRED

pim_dlqry —Linear-quadratic regulator design with output weighting for discrete-time systems
(S HCET R R Ge A 4 DA I 2Rt — ki 35 883

pim_tlgfll—TV LQ follower/disnnbance-rejector for continuous system GELERZ I Lkt
BRI ) '

pim_tdlgfll—TV LQ follower/disturbance-rejector for discrete system (B # R 4t K i 2R 28tk —
URERBR/ T RAD I35 i 88 B it)

pim_tlghtc—TV LQ hard terminal controller for continuous system (%4t R4 AL M — K
TR 4 BB W) _

pim_tlgstc—TV LQ soft terminal controller for continuous system (FE4E R ZEMIINAELRH — K
KRR BRI

pim_tlgtc—TV LQ soft-hard terminal controller for continuous system (4L R4t i34 1%
IR IR A AR )

pim_tdightc—TV LQ hard terminal controller for discrete system (B &l R ZHKIFT L — K58
HIRIEHIR )

pim_tdlgstc—TV LQ soft terminal controller for discrete system (B & RAERIF L K&K
LIRS IR R

pim_tdlqtc—TV LQ sofi-hard terminal controller for discrete system (BIE{R LI 2ELE 1 —
RER—RE L 2 5 3R T

pim_ttlghtc—TV LQ hard terminal controller for piece-wise constant continuous syétem &%
7y B F R R AR LR M — KR R R 2R )

pim_ttlgstc—TV LQ soft terminal controller for piece-wise constant continuous system (£ 4>
BEE REW N LN KR LmE RS
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Kalman Filter(Kalman 3Ei§3%)

pim_kalman—TI Kalman-Bucy filter for continuous system with different types GELE RS HIE
# Kalman-Bucy JB#% 28 71)

pim_dkalman— Computation of discrete time-invariant Kalman filter (BB R Z & % Kalman
WP BB .

pim_kalmd—TI discrete Kalman filter for continuous plant (%42 % 4t ¥ € % ${°F Kalman 783
i)

pim_tkalm—TV Kalman-Bucy filters with different types (£4: R4 HIH2E Kalman JEK 2 11)

pim_tfifit—TV forward information filter for continuous system (ELERZEHIMZR IE F{s B8
BWARBI)

pim_tbcflt—TV backward covariance filter for continuous system (E4ERZEHIATZE K 715 %
BB |

pim_tbiflt—TV backward information filter for continuous system (4R 4 K13 & A1 15 B
BB BI)

pim_tbiflts—TV backward information filter-smoother for continuous system (%42 R 4 i i 4%
R EME B RS

pim_tfbiflts— TV forward-backward information filter-smoother for continuous system (&%
FHat R IE I — R MG B — PR a8

pim_tdkalm —TV Kalman filter for discrete system (B Bt & ZEfBT 35 Kalman J83 25 % 11)

pim_tdbeflt— TV backward covariance filter for discrete system (B5#{RZt I 2E % 7] 77 Z 98
BRI

pim_tdbiflt—TV backward information filter for discrete system (BSE{RZ M2 [k a5 B
EHRERIT)

pim_tdfiflt—TV forward Information filter for discrete system (BSHEUR St KB 22 1E {5 B 28
/BRI

pim_tdbiflts—TV backward information filter-smoother for discrete system (BSR4t KN 2R
REfEREg—EE R

pim_tdfbiflts— TV forward-backward information filter-smoother for discrete system (B E{ R 4t
B3R (E o — = [ 5 B —HiE i)

pim_tdfcbiflts—TV discrete forward covariance and backward information filters-smoothers (25

BRZNNZIERFENR AEBEE—FR R
LQG Controller(LQG #=#)2%)

pim_lqg—TI linear-quadratic-Gaussian control synthesis for continuous system GE£ R T
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# LQG #Hl&ZE)

pim_tlggstc— TV LQG soft terminal controller for continuous system (new method) (E2ER 4
B3R LQG K& s higs)

pim_tlgghtc— TV LQG hard terminal controller for continuous system (new method) GE£&£ R 4t
HIE2E LQG BRI i 5H #8)

pim_tdlggstc—TV LQG soft terminal controller for discrete system (B Z& 4 IH3E LQG %
KRB HIER)

pim_tdlgghtc—TV LQG hard terminal controller for discrete system (R Z I3 LQG &
IR HIE) , "

pim_tlggfli—TV LQG follower synthesis for continuous system (new method) GESE R LK i}
% LQG HEHHI%) '

pim_tdlggfll—TV LQG follower synthesis for discrete system (B E{RZHIITEE LQG EREZHZHI2%)

ROBUST H, CONTROL SYNTHESIS(&#& H iZ#4524

Norms/Controller/Filter/SynthesisGE /4= #8838 K 28/525)

pim_normh2—The continuous LTI system H2-norm (GELEL M 2 % R4 H2 Ya%0)

pim_normhinf— Hinf norm of continuous LTI system of infinite/finite-time intervals (4L
SE B ARSI Hinf {540

pim_normhc — Continuous optimal Hinf-norm of state-feedback control system for infinite/
finite-time intervals (JC PRI i /Rl BRAS I B 1 SR 25 R 182 6 R 4L Hinf #5250

pim_normhf— Continuous Hinf-norm of optimal filtering system for infinite/finite-time intervals
(Fo R I i)/ FRAC B o) 3% 8 B AL U8 B R 4K Hinf 7640

pim_normhcf — Continuous optimal Hinf-norm of output feedback control system for
infinite/finite-time interval (FCFR 1 B [8)/78 BR K i fal i L4 Y R R 4 R 4 Hinf Y830

pim_normdhc — Discrete optimal Hinf-norm of state-feedback control system for
infinite/finite-time intervals (JC PR K I 8]/ PR B [A] BE BUIR A R BH45 6 R 4% Hinf 1550

pim_normdhf—Discrete Hinf-norm of optimal filtering system for infinite/finite-time intervals
(GERRAC It fi)/4 B A< 1 1) B B AR IE B R 4E Hinf Y30

pim_normdhcf — Discrete optimal Hinf-norm of output feedback control system for
infinite/finite-time intervals (G BR-K i &/ FRAK Al 18] B ¥80%0 HH R A4 i R 4E Hiinf Y5.450)

pim_hinfc—TI Hinf state feedback controller for continuous system (4E R 42 % Hinf 1R

ARG HIER )
pim_hinff—TI Hinf optimal filter for continuous system (Z4: RZMIE % Hinf BREHR®RIH
pim_dhinfc—TI Hinf state feedback controller for discrete system (B E{ RZEHE ¥ Hinf R
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Rkl

pim_dhinff—TI Hinf optimal filter for discrete system (BSR4 E % Hinf BARIEB AR

pim_thinfc—TV Hinf state feedback controller for continuous system (45 R4t {2 Hinf 1R
A RREHISRRH)

pim_thinff— TV Hinf optimal filter for continuous system (4L RS AY4E Hinf SLIERK AR &)

pim_tdhinfc—TV Hinf state feedback controller for discrete system (B #l R 4 KIS 38 Hinf R&
RsERISS )

pim_tdhinff—TV Hinf optimal filter for discrete system (B BIR L HINZE Hinf BRARIER 2R

pim_h2lqgg— TI H2 control synthesis for continuous system (GE4E R LK€ B H2 BHI54)

pim_dh2lqg—TI H2 control synthesis for discrete system (B ELRZ I EH H2 #4545 &

pim_hinfl —TI Hinf output feedback controller for continuous system (E4E R4 )2 % Hinf %
H RIRIEFI B BT

pim_hinf2 —TI Hinf output feedback controller for continuous system (£4: R4t/ & % Hinf 4
R AR )

pim_dhinf2—TI Hinf output feedback controller for discrete system(new method) (B5E{ R 4L
S H Hinf 8 R BEHI 8 Beit)

pim_thinf2—TV Hinf output feedback controller for continuous system (ZELERZ AR Hinf
1 R RS ) ' |

pim_tdhinf2— TV Hinf output feedback controller for discrete system (B5&{ R4t {525 Hinf %
H SR A% e vt)

pim_thinfhtc—TV Hinf hard terminal controller for continuous system (ZE4EZ&ZEHIFH4E Hinf
TSt )

pim_thinfstc—TV Hinf soft terminal controller for continuous system (G4 & 45 1148 Hinf ¥
AnmEhlagit)

SIMULATION OF CONTROL SYSTEM@E#| R {FH)

pim_step—Step response of continuous LTI state-space models (ELELL T B H REURESZ ]
RERY (R Br BR W )

pim_initial —Initial response of continuous LTI state-space models (GE&L &M B H RERES
VB R R ) 477 1B e )

pim_impulse —Impulse response of continuous LTI state-space models GELEERM: & H RE0R
RS [B) A ¥ B e e )

pim_lsim— Simulate time response of continuous LTI state-space models to arbitrary inputs (3%
Sreg it B RGNS T A FMER AT L)

pim_sinresp—Sine response of continuous LTI state-space models (ELEL M 2 H RIREZE
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IR R () = i1 B B W0 1Y) ,

pim_expresp—Exponential response of continuous LTI state-space models (R SE ¥ R A
R R RERY I Bma 1Y)

pim_rampresp— Ramp response of continuous LTI state-space models GEZE& & RERE
22 (AR BN W)

pim_ltisim— Simulation of the LTUPWC (piece-wise constant) control system (€845 #/5- B
W RGN E)

pim_simkalman— Simulation for continuous TI Kalman-Bucy (forward covariance) filter (E4E
A4 Kalman-Bucy I8 (IE M Z)HE)

pim_simdkalman— Simulation for discrete TI Kalman (forward covariance) filter (B8 % &
4t Kalman 3§35 (F 0 5 Z)HE)

pim_simtkalm— Simulation for TV Kalman-Bucy filter of continuous system (ELLRZERNZE
Kalman-Bucy 3§ {7 5)

pim_simtdkalm —Simulation for TV Kalman filter of discrete system (25 &{ &R Zt i 38 Kalman #§
BATTO) |

pim_simtlqgstc— Simulation for TV LQG soft terminal controller of continuous system (4L %
Zil % LQG & mBHIB )

pim_simtlqghtc —Simulation for TV LQG hard terminal controller of continuous system (4%
AU A LQG LIRS HI 21 K) ‘

pim_simtdlqgstc — Simulation for TV LQG soft terminal controller of discrete system (B #{ &4t
38 LQG K& I 2 3 01 K)

pim_simtdlgghtc — Simulation for TV LQG hard terminal controller of discrete system (Bl &
S LQG WA S HI 317 30)

pim_simtlqgfll— Simulation for TV LQG follower of continuous system (%4 R4 #f7E LQG B
BRIEHIRNR) '

pim_simtdiggfll— Simulation for TV LQG follower of discrete system (B #{ RZEKI4E LQG B
BREHIRGE)

pim_simthinfc — Simulation for TV Hinf full information controller of continuous system (4
R Y3 Hinf 215 B8 HI )

pim_simthinf2 —Simulation for TV Hinf output-feedback controller of continuous system (¥4t
RYLRT AR Hinf 1 RAREEHITTE)

pim_simtdhinfc —Simulation for TV Hinf state-feedback controller of discrete system (BI#{ %
SRR Hinf RE&RBRIZBHITE)

pim_simtdhinf2 — Simulation for TV Hinf output-feedback controller of discrete system (B &
i E Hinf 8y RS
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