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6.3 MEDRITT —FITXBCoDRE

K(6.5) THWTWDCIZ DWW TITIREDHRIT LIeT — &b, ERICT X —IZEEE
T THEIRD I =N ED L HIZEL L T 2B 0nD D CRIEEIT>T-, Vo7
Vo TEALT EITRGFEENTWDSI—0,> 0, > 0,520, "V, ZTITIIZ
A(6.5)ZmEHT 5 &
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6,= 5 CoVoT,” + 6, T, + 6

92 — %CQVITSZ + élTS + 91

b, ZZTHR(B6.)IZ
0, =CoVoTs + 6,
ZfRANL T
0= 5 CoViTy* + (CoVoTs + 60)Ts + 6;

2155, AITA(6) A BB L7z
_ 91—%C9V0T52—90
B —

0o
AL

%z&@mnﬁugwn+<@%n+ﬁii§iﬂﬁn+m
155, ZoX (1) % EBH LT

i+ Vo)1) cp =26, — 26, + 6,
L9%5, 2T,

{% (v, + VO)TS} —a

292—291+90 =ﬁ
LBE. R(12)%

aCe :,8
E L., ClZoOWTREBLT

B
Co1 =a—1
B
Co2 =ﬁ
B
Co3 =ﬁ
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EXRY TN T2 A AEOEE R LI AR L,

6.4 BEIRDALE (Y HEAE) DBNMERDOHEE

NEFEFESF Y Y fOMORIEHETICE L <, EEh R X Wiko 110VE & Lk
JELEDOWBIBRICH D Z Enn, TX— ;5w¢@ﬁﬁm@ﬁ@w¢@ TE LY filio
MEE&@QW%%Khé:&ﬁwzéo_®%%

Fr6 = my (6.17)

MELONID, 22T, FR@ T 4 —I2 X DR ORI D 1, Y skgfR o> Y oo s o
HEEME, 0 kD a—AaThs, ZoX(6.17) % EH L T

o

Y = 0 (6.18)
E9%5, -2 ZTm/Fr =Cy & BXK(6.18)%

Y = Cy6 (6.19)
L. 2BEREDT D 2 & CHIED Y EAEOHEEM & F N9 2R R T

¥ =Cy0,T, + k=t (6.20)

S

7= Cy6,T,” + ”1T-+n (6.21)

LoTHY, ZZTYRBED Y EEOHEE, TN TV 744 L ThD,

6.5 MEDRITT —FIZ L HCyDFE

K62 THNTWNACGIZONTE 6.3 FERICIBEDTAT LT — &0 n, FEEEICT
—IZEEZ DT THRIRD Y FEREN E D X 9 IZEL L TV o 7203 %) ﬁ)é@fﬂm%ﬁo

oo Mo 7V TH2ALA LT L ﬁéféﬂfl/\éYrEﬁYo—)H—)Yz =Y, RN SRIIN

znEhicX(6.2) &M+ 5 L

Yl — %CygoTsz + YOTS + YO (622)

YZ — %Cyel’rsz + YITS + Y1 (623)

23
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Y, =2 CyO T, + (Cy8oTy + Yo)T, + 1y

2155, R(6.25)12(6.22) % =B L /-

1
LN —ECYBOTSZ—YO
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S

AL
Y1 —3Cy 01 T2 Yy

N
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g%, ZOR(6.27) % B L T

o+ 00T} cy=2v, - 2, + v,
E+5, ZIT,
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2 1 0/1s

2Y2—2Y1+Y0 =B
Llkx, {(6.28)%

(XCY:B
EL, CylZoWTEBHELT

B
CY:;

EEET D, ZDCHIDONT

B
Cy1 = i
B
Cyz = i
B
Cyz = ﬁ
Bn
CYn =

RS T A L OEEEE U EE LT,
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7
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1% 1 BATHIE 2 7 & (Visual Basic)

Public Class Fe4TH4 &

Private stopWatch As Diagnostics. Stopwatch "BREFRDAENDEE
X

Dim Buffer As Object "RENYVIFTDEE

Dim Time1(100000), Time2(100000), Time5(100000) As Single 'HEEEDADER

Dim X_1(100000), Y_1(100000), Anglel(100000), X_2(100000), Y_2(100000), Angle2(100000) As
Single

"CV-3000D 7T — 2 AN FAZEH

Dim Target1(100000), Target2(100000), Target3(100000), Target4(100000), Target5 (100000),
Target6(100000) As Single

'HIHBEZRECEHRES

Dim Valuel (100000), Value2(100000), Value3(100000), Valuelh(100000), Valuelhh(100000),
Valuelhhh (100000), Valuelhhhh(100000), Valuelhhhhh (100000), Value3h(100000), Value3hh (100000),
Value3hhh (100000), Value3hhhh (100000), Value3hhhhh (100000) As Single

"REBEOEHES

Dim Count1l As String 095 LAOETE
BMhok

'REREATEY FRE. AKNEBE. E—A2ER - BEE. RARAREHES
Dim Offset1(100000), Offset2(100000), Vinl(100000), Vin2(100000) As Single
Dim Ma(100000), Mv(100000), WS(100000), Count(100000) As Single

'PIDHIEEDEHRES
Dim Kp1(100000), Kd1(100000), Ki1(100000), C1(100000), C2(100000), Ts1(100000) As Single
HIEHENEHES

Dim Kp2(100000), Kd2(100000), Ki2(100000) As Single il
BEOEHES

Dim Kp3(100000), Kd3(100000), Ki3(100000) As Single "l
BEOEHES

Dim Kp4(100000), Kd4(100000) As Single il
EOXHBES

Dim Kpb (100000), Kd5(100000) As Single il
BEOEHES

Dim P1(100000), D1(100000), I1(100000), D4h(100000), D4hh(100000), D4hhh(100000),
D4hhhh (100000), D4hhhhh (100000) As Single HIEEDCERES

Dim P2(100000), D2(100000), 12(100000) As Single il
EOXHBES

Dim P3(100000), D3(100000) As Single il
BEOEHES
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ED

D

ED

MVn1pp (100000), MVn1ppp (100000), MVnipppp (100000) As Single

BD

ED

)

Dim P4(100000), D4(100000) As Single

EHES

il

Dim P5(100000), D5(100000), D6(100000), D6h(100000), D6hh(100000), D6hhh (100000),
D6hhhh (100000), D6hhhhh (100000) As Single

EHEE

Dim dt, dv1, dv2, dv3, dv4, dvb As Single

EHES

il

il

Dim MVn1(100000), MVn2(100000), MVn3(100000), MVn4(100000), MVn5(100000), MVn1p(100000),

Dim yaw_angle (100000) As Single

EHES

Dim deg1 (100000), deg2(100000) As Single

EHEE
Dim v As Single

EHES

D/AR— RES

R—FEE

Dim ULStat As MccDag. ErroriInfo

Private DagBoard0 As MccDag. MccBoard

BNES

B®D

il

il

o}
il

o}
il

=
B 5

Private DagBoardl As MccDag. MccBoard

m}
il

New MccDaq. MccBoard (0)

New MccDaq. MccBoard (1)

Dim DataValuesIn(16) As System.UInt16

Dim DataValuesOut (4) As System.UInt16

Dim EngUnitsin(16) As Single

Dim Engunitsout (4) As Single

R— R R
Dim ChanInl As
Dim Chanln2 As

Const Chanl As
Const Chan2 As

"LUURTE

Const Rangel As MccDag.

Integer

Integer

Integer

Integer

"ABR—F

|
— O

"HAR— b

1
— O

Range = MccDag. Range. Bip10Volts
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BEEE (V)
Const Range As MccDag. Range = MccDaqg. Range. Uni4Volts "HAHEEVIZL
DERTE

\I

CV-3000a > kB—JL

Private Sub Forml_Load (ByVal sender As System.Object, ByVal e As System. EventArgs) Handles
MyBase. Load
"MSComm=1 > FE—JLD#FEIEETE ()

msSerial. CommPort = 3 " BIEAR— FNo3
EE

msSerial. Settings = 79600, n, 8, 1" BEEHERE

msSerial. Handshaking = MSCommL ib. HandshakeGonstants. comNone 7 O—HEEL

msSerial. RTSEnable = False "RTSHI{EI4E L

msSerial.RThreshold = 1 1N NREE
[Z0nComm+A N> kFE4

msSerial.SThreshold = 1 "EENYITFE

TOnCommA N> M FEA

stopWatch = New Diagnostics. Stopwatch () " EFREIETRIBI S D
FEUHL
stopWatch. Start ()

End Sub

Private Sub msSerial_OnComm(ByVal sender As System.Object, ByVal e As System. EventArgs)
Handles msSerial. OnComm

" CommEvent 7 O/8TF 4 x93 403

Select Case msSerial. CommEvent AN MDORS
Case MSCommLib. OnCommConstants. comEvCD REEN R YA
Case MSCommLib. OnCommConstants. comEvCTS
Case MSCommLib. OnGommConstants. comEvDSR
Case MSCommLib. OnCommConstants. comEvRing

X
Jillll
Ji
|
y
N
St

Case MSCGommL ib. OnCommConstants. comEvReceive

el

Buffer = msSerial. Input
CV3000. Text = Buffer
Case MSCommLib. OnCommConstants. comEvSend
Case MSCommLib. OnCommConstants. comEvEOF
End Select
End Sub
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#Region “Universal Library Initialization — Expand this region to change error handling, etc.”

Private Sub InitUL(Q
Dim ULStat As MccDaqg. ErrorInfo

" declare revision level of Universal Library

ULStat = MccDag. MccService. DeclareRevision (MccDag. MccService. CurrentRevNum)

Initiate error handling
activating error handling will trap errors like
bad channel numbers and non-configured conditions
Parameters:
MccDaq. ErrorReporting. PrintAll :all warnings and errors encountered will be printed

MccDaqg. ErrorHand| ing. StopAl | ©if any error is encountered, the program will stop

ULStat = MccDag. MccService. ErrHandling (MccDaq. ErrorReporting. PrintAll,
MccDaq. ErrorHand| ing. StopAl )
[f ULStat.Value <> MccDag. ErrorInfo. ErrorCode. NoErrors Then
Stop
End If

End Sub
#End Region

Private Sub TextControl ()

TEFRXMERTE
EEE
X1_txt. Text = X_1 (Count1) "H AT DXEERER
Y1_txt. Text = Y_1(Count1) "HAASDYERE
X2_txt. Text = X_2 (Count1) "H AT DXEERER
Y2_txt. Text = Y_2 (Count1) "HA AT DYERE
Valued_txt. Text = Y_2 (Count1) "HA AT DYERE
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"AE ldeg)

degO1_txt. Text = Anglel (Count1) * 180 / 3.1415 "THASOEEA
deg02_txt. Text = Angle2 (Count1) * 180 / 3.1415 "THASOEEA
yaw_angle (Count1) = degO1_txt. Text " IR FE (B okl
Valuel_txt. Text = Valuel (Count1) * 180 / 3.1415 "THhASOEEHA
Value2_txt. Text = Value2 (Count1) "H A D DXEERZ
Value3d_txt. Text = Value3 (Count1) "HhASDYEEZ

deg1 (Count1) = Anglel (Countl) * 180 / 3.1415 ' AE Zradh bdegRR L. Excel T—4 H 7
(Z (HIEETEICREfRA L)

deg2 (Count1) = Angle2 (Count1) * 180 / 3.1415 ' HE % radh Sdegkm L. Excel T—4 H A
(Z (HIEETEICREfR A L)

BEHA
RudderVoltage_txt. Text = MVn1 (Countl) 'S4 —HAh
MotorVoltage txt. Text = MVn2 (Countl) "E—ARHEAN

Position_txt. Text = MVn1 (Count1) " S E
ZDfth
frequency_txt. Text = WS(Count1) "EURID A N —43 DR
Time_txt. Text = stopWatch. ElapsedMilliseconds / 1000 0495 LR EFRE
count_txt. Text = Count1 'R g 5 LARTEE
RIS E
End Sub

Private Sub InputGain()

TA AN

SE—=TA AR
Kp1 (Count1) = Val (Kp1_txt. Text) 'PID{%%k
Ki1(Count1) = Val (Kil1_txt. Text)
Kd1 (Count1) = Val (Kd1_txt. Text)

E—8—"TAVAN
Kp2 (Count1) = Val (Kp2_txt. Text) ' L5l
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Ki2 (Count1) = Val (Ki2_txt. Text) '#&H»
Kd2 (Count1) = Val (Kd2_txt. Text) "%

MERETA AR
Kp3 (Count1) = Val (Kp3_txt. Text) ' L5l
Kd3 (Count1) = Val (Kd3_txt. Text) ' #%

FEREFEDOE—2 AN
Kp4 (Count1) = Val (Kp4_txt. Text) ' Lb{gl
Kd4 (Count1) = Val (Kd4_txt. Text) "%

BUREIET A VAR
Kp5 (Count1) = Val (Kp5_txt. Text) ' Lb{gl
Kd5 (Count1) = Val (Kd5_txt. Text) '

HEE
Valuel (Count1) = Anglel (Count1)

Value2 (Count1) = X_1(Countl) " #4174 MR
Valued (Count1) = Y_1(Countl) '3 —7AM

0ffset1 (Count1)
0ffset2 (Count1)

Val (Offset1_txt. Text)
Val (Angle_adjustment_txt. Text)

"E—A0F Tty bERE
'S —ADAEREV]*

1 B 4R AR

Target1 (Count1) = Val (kakudoTarget_txt. Text)

Target2 (Count1) = Val (Target2_txt. Text)
Target3 (Count1) = Val (Target3_txt. Text)
Target4 (Count1) = Val (Target4_txt. Text)

Targetb (Count1) = Val (kakudoTarget_txt. Text)
C1(Count1) = Val (c1_txt. Text)
C2 (Count1) = Val (c2_txt. Text)
Ts1(Count1) = Val (Ts1_txt. Text)
End Sub

Private Sub InputValue()

CV-30007—% Hx Y) ;A &

TAE
THETAMR
"3A—AM

" ETARE
YARBRIE

X_1(Count1)
Y_1(Count1)

Buffer. Substring (3, 10)
Buffer. Substring (14, 10)

Anglel (Count1) = Buffer. substring(25, 8) * 3.1415 / 180

"X_2 (Count1) = Buffer. Substring (34, 10)
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"Y_2 (Count1) = Buffer. Substring (45, 10)
"Angle2 (Count1) = Buffer.substring (56, 8) * 3.1415 / 180
"Count (Count1) = Buffer. substring (65, 11)

End Sub

Private Sub Button1_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Buttonl.Click

BERBARZ > DClickd Ry bk

msSerial.PortOpen = Not msSerial.PortOpen ' 32EH M1

[T msSerial.PortOpen = True Then
E{ERIEa S
Buttoni. Text = "@{E{=1L" TRTOUIYEZ
Count1 = 2 'EREERAVEREHA
Engunitsout (3) = Single.Parse(2)
ULStat = DagBoard1l. FromEngUnits (Range, Engunitsout (3), DataValuesOut (3))
ULStat = DagBoard1. AOut (Chan1, Range, DataValuesOut (3))

Timer1.Enabled = True
Else
REELEGS

Buttonl. Text = " @{EEAt8"

Timer1.Enabled = False
Timer2.Enabled = False
Timerb. Enabled = False
End If
End Sub

Private Sub Button5_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Buttonb. Click
Countl =5

Timer1.Enabled = False

Timer2. Enabled = True
Timer5. Enabled = False
End Sub

Private Sub Button7_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Button7.Click
Countl = 2
Timer1.Enabled
Timer2. Enabled

False

False
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Timer5. Enabled = True
End Sub

Private Sub Timer1_Tick (ByVal sender As System.Object, ByVal e As System. EventArgs) Handles
Timer1.Tick

InputValue () "CV-30007—4& X Y 1A H
InputGain () "I —LANDEFLEH

PIDETE (I—AHIHDH)

lab1: Timel(Countl) = stopWatch. ElapsedMilliseconds / 1000 - Time2 (Countl - 1) 'IREFfEIM 5
AIEL—JHOBEZ51E. 7005 L0OMREHEZEE

If Timel (Countl) < 0.1 Then GoTo labl

Time2 (Count1) = stopWatch. ElapsedMilliseconds / 1000 ' R)L— T &R %50 6%

PIEMD & %K
(Target1 (Count1) - Valuel (Countl)) 'AE
(Target2 (Count1) - Value2(Countl)) 'E—4H A

P1 (Count1)
P2 (Count1)

DIETOTER S
dt = Timel (Count1) "HE
dvl = Valuel (Count1) - Valuel(Countl - 1)

D1 (Countl) = dv1 / dt

dv2 = Value2 (Countl) - Value2(Countl - 1) 'E—42HA
D2 (Count1) = dv2 / dt

IBETOTER =
11 (Count1) = I1(Countl - 1) + P1(Countl) ' A
12 (Count1) 12 (Countl - 1) + P2(Countl) "E—4HHA

HMEEDETE
MVn1 (Count1) = Kp1(Countl) * P1(Countl) + Kil(Countl) * I1(Countl) + Kd1(Countl) *
D1 (Count1) + Offset2(Countl) ' £ Eskkttrik

MVn2 (Count1) = Kp2(Countl) * P2(Countl) + Ki2(Countl) * I12(Countl) + Kd2(Countl) *
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D2 (Count1) + Offsetl(Countl) "E—4HAH

WS (Count1) = 11.89885076 * Val (wind_tunnel_txt. Text) + 0.002739645 ' JER®D &KL

MVn4 (Count1) = Val (wind_tunnel_txt. Text)

huusoku_txt. Text = —0.0187 * MVn4 (Count1) = 5 + 0.2198 * MVn4 (Count1) ~ 4 - 0.9185 *
MVn4 (Count1) = 3 + 1.5821 * MVn4 (Count1) ™ 2 + 0.0406 * MVn4 (Count1) + 0.0893 ' &R E&E [Excel
THif=E LB #RE (R%0 ]

BELEN

0 HEMNMGNIEE—FHNEELIC
2 "EHEMNMBNIESF—HAERILIC

[T Value2 (Count1) = 0 Then MVn2 (Count1)
[T Valuel (Count1) = 0 Then MVn1 (Count1)

SH—Hh
Engunitsout (1) = Single. Parse (MVn1 (Count1))

ULStat = DagBoard0. FromEngUnits (Range, Engunitsout (1), DataValuesOut (1))
ULStat = DagBoard0. AOut (Chan1, Range, DataValuesOut (1))

E—4FEN
Engunitsout (2) = Single. Parse (MVn2 (Count1))

ULStat = DagBoard0. FromEngUnits (Range, Engunitsout(2), DataValuesOut(2))
ULStat = DagBoard0. AOut (Chan2, Range, DataValuesOut(2))

JEL TR il
Engunitsout (4) = Single. Parse (MVn4 (Count1))

ULStat = DagBoardl. FromEngUnits (Range, Engunitsout(4), DataValuesOut (4))
ULStat = DagBoardl. AOut (Chan2, Range, DataValuesOut(4))

E—F2EBEHIE
ULStat = DagBoard0. AIn(ChanIn2, Rangel, DataValuesIn(2))

ULStat = DagBoard0. ToEngUnits (Rangel, DataValuesIn(2), EngUnitsin(2))
Vin2 (Count1) = EngUnitsin(2).ToString ("0. O###”)

Mv (Count1) = Vin2(Countl) 'BERTF

TextControl () "FEXRMRE
Count1 = Countl + 1 Aok
End Sub

Private Sub Timer2_Tick (ByVal sender As System.Object, ByVal e As System. EventArgs) Handles
Timer2. Tick
InputValue () "CV-30007—#% ER U ;AH
InputGain () "I A —LANDEELEHR
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BiEHE O P Dl

labl:  Timel(Countl) = stopWatch. ElapsedMilliseconds / 1000 — Time2 (Countl — 1) " IREFRIA S
AIEL—JHOBMZES I E. 075 L0OMBHEZHE

If Timel (Countl) < Ts1(Countl) Then GoTo labl

Time2 (Count1) = stopWatch. ElapsedMilliseconds / 1000 ' RJL— T A IZIREE & 08k

3—4 (Valuel) @ F 8l

127y TFE
Valuelh (Count1) = 0.5 * Ts1(Count1) = 2 * C1(Countl1) * MVn1 (Countl - 4) + Ts1(Countl) *
((Valuel (Count1) - Valuel (Countl - 1)) / Ts1(Countl1)) + Valuel (Count1)
D4h (Count1) = Ts1(Countl) * G1(Countl) * MVnl(Countl - 4) + ((Valuel (Countl) -
Valuel (Countl - 1)) / Ts1(Count1))
' 22Ty T8
Valuelhh (Count1) = 0.5 * Ts1(Countl) ™ 2 * G1(Countl) * MVn1(Countl - 3) + Ts1(Countl)
* ((Valuelh(Count1) - Valuel(Countl1)) / Ts1(Count1l)) + Valuelh(Count1)
D4hh (Count1) = Ts1(Countl) * G1(Countl) * MVnl(Countl - 3) + ((Valuelh(Countl) -
Valuel (Count1)) / Ts1(Countl))

3R T T

Valuelhhh (Count1) = 0.5 * Ts1(Count1) ~ 2 * G1(Count1) * MVn1 (Countl - 2) + Ts1(Count1)
* ((Valuelhh (Count1) - Valuelh(Count1)) / Ts1(Count1)) + Valuelhh (Count1)

D4hhh (Count1) = Ts1(Count1) * C1(Countl) * MVn1(Countl - 2) + ((Valuelhh(Countl) -
Valuelh (Count1)) / Ts1(Countl))
' AR Ty TF 8

Valuelhhhh (Count1) = 0.5 * Ts1(Count1) ~ 2 * G1(Count1) * MVn1 (Countl — 1) + Ts1(Count1)
* ((Valuelhhh (Count1) - Valuelhh(Count1)) / Ts1(Count1)) + Valuelhhh(Count1)

D4hhhh (Count1) = Ts1(Countl) * C1(Count1) * MVn1(Countl - 1) + ((Valuelhhh(Countl) -
Valuelhh (Count1)) / Ts1(Count1))

~IE (Value3) %381

127y 7FA
Value3dh (Count1) = 0.5 * Ts1(Count1) ~ 2 * C2(Countl) * Valuel (Count1) + Ts1(Countl) *
((Value3 (Count1) - Value3(Countl - 1)) / Ts1(Countl)) + Value3(Countl)
D6h (Count1) =Ts1 (Count1) * G2 (Count1) * Valuel (Countl) + ((Value3 (Count1) - Value3 (Countl
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- 1)) / Ts1(Count1))
' 2R Ty TFE
Value3dhh (Count1) = 0.5 * Ts1(Count1) ~ 2 * C2(Count1) * Valuelh(Count1) + Ts1(Countl) *
((Value3h (Count1) - Value3d(Count1)) / Ts1(Count1)) + Value3h(Countl)
D6hh (Count1) = Ts1(Countl) * C2(Countl) * Valuelh(Countl) + ((Value3h(Countl) -
Value3d (Count1)) / Ts1(Count1))

3R Ty TFE
Value3hhh (Count1) = 0.5 * Ts1(Count1) " 2 * G2 (Count1) * Valuelhh(Count1) + Ts1(Count1)
* ((Value3hh (Count1) - Value3h(Count1)) / Ts1(Count1)) + Value3hh (Count1)
D6hhh (Count1) = Ts1(Countl) * G2 (Countl) * Valuelhh(Count1) + ((Value3hh(Countl) -
Value3h(Count1)) / Ts1(Countl))

AR Ty TFH
Value3hhhh (Count1) = 0.5 * Ts1(Count1) ™ 2 * C2(Count1) * Valuelhhh(Count1) + Ts1 (Count1)
* ((Value3hhh (Count1) - Value3hh(Count1)) / Ts1(Count1)) + Value3hhh (Count1)
D6hhhh (Count1) = Ts1(Count1) * C2(Countl) * Valuelhhh(Count1) + ((Value3hhh(Countl) -
Value3hh (Count1)) / Ts1(Countl))

B 1Z & DO PDHI
P4 (Count1) = (Target3(Count1) — Value3hhhh (Count1)) ' PI& (Efl)

dt = Timel (Count1) "DIE (f4157)
dv4 = Value3 (Countl) - Value3(Countl - 1)
D4 (Count1) = dv4 / dt

Target6 (Count1) = Kp3 (Count1) * P4(Countl) + Kd3(Countl) * D6hhhh (Countl) +
Target1 (Count1)

PIEOFZRHM[E—4]
(Target6 (Count1) - Valuelhhhh(Count1)) ' PI&E (Lt{5I)
(Target2 (Count1) - Value2(Countl)) 'E—4H 5

P1 (Count1)
P2 (Count1)

DIEDFZH[E—4]
dv2 = Value2 (Count1) - Value2(Countl - 1) "E—42HAH
D2 (Countl) = dv2 / dt

dt = Timel (Count1) i
dvl = Valuel (Count1) - Valuel (Countl - 1)
D1 (Countl) = dvl / dt

it

MVn1 (Count1) = Kp4 (Count1) * P1(Count1) + Kd4 (Count1) * D4hhhh (Count1) + Offset2 (Countl)
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MVn2 (Count1) = Kp2 (Count1) * P2(Countl) + Kd2(Countl) * D2(Countl) + Offsetl (Countl) ’
E—4AHAN

EMEE D H

WS (Count1) = 11.89885076 * Val (wind_tunnel_txt. Text) + 0.002739645 ' JERI®D &KL

MVn4 (Count1) = Val (wind_tunnel_txt. Text)

huusoku_txt. Text = —0.0187 * MVn4 (Count1) = 5 + 0.2198 * MVn4 (Count1) ~ 4 - 0.9185 *
MVn4 (Count1) = 3 + 1.5821 * MVn4 (Count1) ™ 2 + 0.0406 * MVn4 (Count1) + 0.0893 ' &m0 E&E [Excel
THIf-E LB EREA 5 (RED ]

BIEH AN
If Value2 (Count1) = 0 Then MVn2 (Countl) = 0 '&EMNIZHANIEE—2HHEELEIC
If Valuel (Count1) = 0 Then MVn1 (Countl) = 2 'S ZGNIES F—H D EHILIC

SHA—HH
Engunitsout (1) = Single. Parse (MVn1 (Count1))

ULStat = DagBoard0. FromEngUnits (Range, Engunitsout (1), DataValuesOut (1))
ULStat = DagBoard0. AOut (Chan1, Range, DataValuesOut (1))

E—4SHAN
Engunitsout (2) = Single. Parse (MVn2 (Count1))

ULStat = DagBoard0. FromEngUnits (Range, Engunitsout(2), DataValuesOut(2))
ULStat = DagBoard0. AOut (Chan2, Range, DataValuesOut(2))

J&L TR 1l
Engunitsout (4) = Single. Parse (MVn4 (Count1))

ULStat = DagBoard1. FromEngUnits (Range, Engunitsout(4), DataValuesOut(4))
ULStat = DagBoardl. AOut (Chan2, Range, DataValuesOut (4))
E—AREBERE
ULStat = DagBoard0. Aln(ChanIn2, Rangel, DataValuesIn(2))
ULStat = DagBoard0. ToEngUnits (Rangel, DataValuesIn(2), EngUnitsin(2))

Vin2 (Count1) = EngUnitsin(2).ToString ("0. O#t#t#t”)
Mv (Count1) = Vin2(Countl) 'EBEFRT

TextControl () "FERMRE
Count1 = Countl + 1 Aok
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End Sub

Private Sub Timer5_Tick (ByVal sender As System.Object, ByVal e As System. EventArgs) Handles
Timerb. Tick
InputValue () " CV-30007—4% Hx Y sA &
InputGain () "I —LANDEELEH

PIDETE (L& |+ = i)

Timel (Count1) = stopWatch. ElapsedMilliseconds / 1000 — Time2 (Countl — 1) ' IREFfEH, 5
FIEL—TJROBEMZ5IE. 7055 L0MRBEEZHE
Time2 (Count1) = stopWatch. ElapsedMilliseconds / 1000 ' R)L— T D &R %506k

firiE 1

P4 (Count1) = (Target3 (Count1) - Value3(Count1)) ' PIE (Lk{5l)

dt = Timel (Count1) ' DI1E (14 5)
dv4 = Value3 (Countl) - Value3(Countl - 1)
D4 (Count1) = dv4 / dt

57 & il fEBF 0D 3 — £ il 1
P3(Count1) = (Targetb(Count1) - Valuel (Countl)) 'PIE (Lbfl)
dt = Timel (Count1) 'DIE (1943
dv3 = Valuel (Count1) - Valuel (Countl - 1)

D3 (Countl) = dv3 / dt

PIEOZIH[E—4]
P2 (Count1) = (Target2(Countl) - Value2(Countl)) 'E—4HA

DIEDBR#MI[E—4]
dv2 = Value2 (Countl) - Value2 (Countl - 1) "E—ARHA
D2 (Countl) = dv2 / dt

IEDFR#[E—4F]

12 (Count1) 12 (Count1 - 1) + P2(Countl) "E—4AHAH

FINEEDFE
MVn1 (Count1) = Kp3(Countl) * P4(Countl) + Kd3(Countl) * D4(Countl) + Kp4(Countl) *
P3 (Count1) + Kd4(Count1) #* D3(Countl) + Offset2(Countl) 'ABE+IE
MVn2 (Count1) = Kp2(Count1) * P2(Countl) + Ki2(Countl) * I2(Countl) + Kd2(Countl) x*
D2 (Count1) + Offsetl(Countl) "E—42HA
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JeRL3fR) 1) i

PIE D 1% £k [l 1l 0]
P5(Count1) = (Target4 (Countl) — Y_2(Countl)) &S (HA5Y)

DIE D R % [ R &1 ]
dt = Timel (Count1) TBE(HATY)
dvb = Y_2(Countl) - Y_2(Countl - 1)

D5 (Count1) = dvl / dt

ENANEE D EHE [RR Sl 4]
Val (wind_tunnel_txt. Text)
Kp5 (Count1) * P5(Countl) + Kdb(Count1) * D5 (Countl) + MVn5 (Countl)

MVn5 (Count1)
MVn4 (Count1)

RURDRGE - FIKR#ETE
WS (Count1) = 11.89885076 * Val (wind_tunnel_txt. Text) + 0.002739645 ' JER®D &KL
huusoku_txt. Text = -0.0187 * MVn4 (Count1) = 5 + 0.2198 * MVn4 (Count1) ~ 4 - 0.9185 *

MVn4 (Count1) = 3 + 1.5821 * MVn4 (Count1) ™ 2 + 0.0406 * MVn4 (Count1) + 0.0893 ' &R JEE [Excel

THEMERED 5 (RE0 ]

BEHA
If Value2 (Count1) = 0 Then MVn2 (Count1)
If Valuel (Count1) = 0 Then MVn1 (Count1)

0 HENGNEE—FHAZEELIC
2 "HEMBNIES T —HAEHRILIC

SHA—HH
Engunitsout (1) = Single. Parse (MVn1 (Count1))

ULStat = DaoBoard0. FromEngUnits (Range, Engunitsout (1), DataValuesOut(1))
ULStat = DagBoard0. AOut (Chan1, Range, DataValuesOut (1))

E—4SEN
Engunitsout (2) = Single. Parse (MVn2 (Count1))

ULStat = DagBoard0. FromEngUnits (Range, Engunitsout(2), DataValuesOut(2))
ULStat = DagBoard0. AOut (Chan2, Range, DataValuesOut(2))

JLTR) il i
Engunitsout (4) = Single. Parse (MVn4 (Count1))

ULStat = DagBoard1. FromEngUnits (Range, Engunitsout(4), DataValuesOut(4))
ULStat = DagBoardl. AOut (Chan2, Range, DataValuesOut (4))

T4 BEAE
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ULStat = DagBoard0. Aln(ChanIn2, Rangel, DataValuesIn(2))
ULStat = DagBoard0. ToEngUnits (Rangel, DataValuesIn(2), EngUnitsin(2))
Vin2 (Count1) = EngUnitsin(2).ToString ("0. Oftt™)

Mv (Count1) = Vin2(Countl) 'EEFRT

TextControl () "TFERMRE
Count1 = Countl + 1 AoV bk
End Sub

Private Sub Button4 Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles

Buttond. Click

Dim n As Integer "ho 2 AB#

Dim dtNow As DateTime = DateTime. Now 'IR7E (D H s % Hfs

Dim stPrompt1 As String = dtNow. ToString ("yyyyZEMMAddH_(dddd) _tt_hhBEfmmsrssf”) * $§
ELEEXTHAGZXFIIZERT S

Dim Writer1 As New I0.StreamWriter ("C:¥” & stPromptl & “1[HF].csv”) " 77 A JLEZAH
Bte. 771 ILIRTFERTE

"Dim Writer2 As New I0.StreamWriter ("C:¥” & stPromptl & “2[HF].csv”) ' 77 A JILEZAH
Bta. 7 71 ILIRTFERTE

Writer1.WriteLine("Count” & “,” & “Time” & 7, " & "X 1" & ", " & "Y_1" & ", " & "X 2" & ", ”
Y 27 & " & “yaw(deg)” & “.” & “pitch(deg)” & “.” & “Kp()” & “.” & “Kd()” & “.” & Ko ()"
“ g KA & 7.7 & “TargetM)” & “.” & “Target(r)” & “.” & “Target()” & “.” & “V(r)” & *.”
VM &7 & VAT & 77 & “Time2” & “. 7 & “Yta” & “.” & “Ota” & “.” & “Kpy” & “.” & “Kdy”
77 & "Kpo” & 7,7 & "Kdo” & L7 & "MVnT(r)” & 7,7 & MVn2(M) ) T T 7 A ILICEEFAAH

@ o @o o

For n = 0 To Countl Step 1
Writer1.WriteLine (Count(n) & ”, " & Time2(n) & “, " &X_1(n) &”, " &Y_1(n) &", " & X_2(n)

& 7,7 &Y 2(n) &7," & degl(n) & ”,” & deg2(n) & “,” & Kp1(n) & ”,” & Kd1(n) & ”,” & Kp2(n) & “,”
& Kd2(n) & “,” & Target2(n) & ”,” & Target1i(n) & ”,” & Targetd(n) & “,” & MVn1(n) & “,” & MVn2(n)
&7, " &MVnd(n) & “," & Time2(n) & ”,” & Target3(n) & “,” & Targetb(n) & ”,” & Kp3(n) & “,” & Kd3(n)
& 7,7 & Kpd(n) & ”7,” & Kdd(n) & ”,” & MWVn1(n) & ”,” & MVn2(n)) "I 7 AIVIZEEFAA

Next n

Writer1.Close()

"Writer2.WriteLine("Count”™ & ”,” & "Time2” & “,” & “Yta” & ”,” & "0ta” & ”,” & "Kpy” &
T & "Kdy” & 7,7 & “Kpo” & 7,7 & “Kdo” & 7,7 & "MVn1(r)” & 7.7 & "MVn2(M)”) T T A ILIZCEERA
H+

"For n = 0 To Countl Step 1
"Writer2. WriteLine(Count(n) & ”,” & Time2(n) & ”,” & Target3(n) & “,” & Targetb(n) & ”,”
& Kp3(n) & 7, & Kd3(n) & “,” & Kpd(n) & ”,” & Kd4(n) & “,” & M\Vn1(n) & “,” & MVn2(n)) ' 27 A
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JVIZEEAH

"Next n
"Writer2.Close() 'EFAHKRT
End Sub

Private Sub Timer3_Tick (ByVal sender As System.Object, ByVal e As System. EventArgs) Handles
Timer3. Tick
TimeCounter. Text = TimeCounter. Text + 0.1

If TimeCounter. Text = 3 Then RERREEIC CORETEET S [SOEEI ()]
v = 0.01
Offset1_txt. Text = (Offset1_txt. Text - v).ToString(”0.00”) ' Z Z TIEE L1-1BFT D%k
ExFHod
TimeCounter. Text = 0
End If
End Sub

Private Sub Timer4 Tick (ByVal sender As System.Object, ByVal e As System. EventArgs) Handles
Timerd. Tick

TimeCounter. Text = TimeCounter. Text + 0.1

If TimeCounter. Text = 3 Then REREEC CORETEET S[SOEEIK ()]
v = 0.01
Offsetl txt. Text = (Offsetl txt.Text + v).ToString("0.00”) ' C Z T EEL-IEFOH
ExEeT
TimeCounter. Text = 0
End If
End Sub

Private Sub Button14_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Button14.Click
Timer3.Enabled = True
Buttonl4.Enabled = False
Button1b. Enabled
Button16. Enabled
End Sub

False

False

Private Sub Button13_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Button13.Click
Timer3. Enabled = False

Button14. Enabled = True
Button15. Enabled = True
Button16. Enabled = True
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TimeGounter. Text = 0
End Sub

Private Sub Button15_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Button15. Click
Timer4.Enabled = True

Button13.Enabled = False
Button14.Enabled = False
Button15. Enabled = False

End Sub

Private Sub Button16_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Button16. Gl ick
Timer4.Enabled = False
Button13. Enabled = True
Button14.Enabled = True
Buttonlb. Enabled = True
TimeGounter. Text = 0
End Sub

Private Sub Button6_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Button6. Click
"HELERETRT T LA
Dim a As Integer
Timer1.Enabled = False
For a =0 To 50
Engunitsout (1) = Single.Parse (2. 4)

ULStat = DagBoard0. FromEngUnits (Range, Engunitsout (1), DataValuesOut(1))
ULStat = DagBoard0. AOut (Chan1, Range, DataValuesOut (1))
Next a

Timer1.Enabled = True
End Sub

Private Sub Button3_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Button3. Click
Countl =1
End Sub

Private Sub Button2_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Button2. Click
End
End Sub
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Private Sub Button8_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Button8. Click
v =0.01
Offset1_txt. Text = (Offset1_txt. Text + v).ToString(”0.00”) ' Z Z TIEE L-BFOHIEE
g
End Sub

Private Sub Button9_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Button9. Click
v = 0.01
Offset1_txt. Text = (Offseti_txt. Text — v).ToString(“0.00”) ' Z Z TIEE L =B OHIESE
BT
End Sub

Private Sub Button10_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Button10. Click
v = 0.01
wind_tunnel txt. Text = (wind_tunnel txt. Text + v). ToString(”0.007) ' = Z Ti5%E L =150
DHEZIEPLT
End Sub

Private Sub Button11_Click (ByVal sender As System. Object, ByVal e As System. EventArgs) Handles
Buttonl1.Click
v = 0.01
wind_tunnel_txt. Text = (wind_tunnel_txt. Text - v).ToString ("0.00”) ' = Z THEE L 1=15F
DYEZFHST
End Sub

Private Sub Angle_adjustment_txt_TextChanged (ByVal sender As System.Object, ByVal e As
System. EventArgs) Handles Angle_adjustment_txt. TextChanged

End Sub

End Class
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1% 2 HI1fE %/ (Visual Basic)
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a5 A (LabVIEW)
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16 4 55— 2 GFE S0 75 A (LabVIEW)
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