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SUMMARY

Development of Low Cost Stabilized Gimbal System
for Small UAV

The final object of this study is to develop the light and cheap gimbal
system for small UAV(unmanned air vehicle). And the object of 1st stage
(2002~2003) is to design the optimization of gimbal structure and make first
prototype for test. A gimbal system is needed for an aerial reconnaissance,
surveillance and a shooting range control system with the high-class
technology of line-of-sight stabilization and auto-tracking. In addition,
The UAVs are becoming more small so that those size are miniaturizing,

At present almost of the gimbal systems imported from abroad, and those are
expensive equipment, therefore if those would be localized, we could save
budget and get the enormous substitute effects of import in the long run.
Besides we can get the various techniques which are optics, electronic
circuit, precision machine, measurement/control and reliability. Such the
technological know-hows of the gimbal system will affect on the other core
technical industry. And we expect to prepare for the anticipated needs

through the development of professional company.

The final specification of developed gimbal is as follows.

- The line-of-sight stabilization: up to 100prad

- Weight of gimbal: 5 Kg

- The rang of detection: 1 Km

- Operated angle: (Azimuth) 0°~360°, (Elevation) 0°~120°

- The environmental standard: vibration 3G, impact 15G,
temperature(-32°C~+40°C)

Development areas are separated 3 parts in this study. That results are as
follows.

1. Machinery design/manufacture

- Design and manufacture a 1st prototype product

- Select and test motor, sensor

1

Make a mixture algorism
2. Controller development

- Manufacture of controller circuit, hardware and software

1

Make power distributor



3. Test and performance evaluation method
- Make the test methods of stabilization error, friction coefficient, MOI,

thermal environment, vibration

This result is 2 year output about total 4 years. From this builded
fundamental production we plan to apply for the rest period study to make
more detail and complete thing as the state-of-the art gimbal system for
small UAV,
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- Specification

* Sensor 1 - 3.5um 6 Field-of-View (FOV), Thermal Imager, available
in PtSi or InSb detector formats

¢ Sensor 2 - Colour Daylight CCD Camera with 955 mm , Long-Range
/spotter lens

* Sensor 3 - Colour Daylight CCD Camera with 10x Zoom lens

* Sensor 4 - Eye-safe Laser Range Finder (LRF)

* Gimbal (Dia * H) 36 * 42 cm/34 kg (74 1b) 28 VDC, 10amp (with no
ancillary equipment operating)

* Autotracker : RS232/422 : ARINC 429 : GPS: Video enhancer
Microwave TX : MIL 1553: moving map.
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(space analysis, fitting, crash inspection, inertia moment measure)
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% 3.8 HAE 5 MU s A&

¥ 3.1 1z} A)AHE2] Specification

Specification

5. 24kg
Weight ol H s
(Aluminum 80% Stainless 20%) o173
Size Diameter: 229 Height: 288(mm)
Control axis 2% (Elevation, Azimuth)

Elevation : 5.3kg. cm’ =>45mNm( E3)

Inertia moment 2
Azimuth : 72 4kg.cm” => 180mNm( E )

Actuator & Sensor

] 50. 3 mNm(30Watt) 4400 rpm 4:1
Azimuth Motor
14. 2 mNm(20Watt) 9500rpm 76:1
Potentiometer Resolution 0,007°
Slip ring 56 ring @ 2amp 250rpm
Gyro Threshold/Resolution <0.004° /sec
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2. M AZAY

7} ’;lE'A‘]E] (dSpace Device, 14 bit A/D)
AA AZ AFE 317 913 21354 e)e] LS Matlab Simulink®} E3E =

E

dSpace DeviceS AFR3}o] ofefe] 1213 1032 Zo] FAISHA T

Gimbal

Input [PWM]

Output
[deg/sec] dSpace Device

D PCY Matlab simulinkollA] FAH da2|FoH Hste IF S £t
@ dSpace DeviceoljA] PWM(QIE %13%)2] Signalo] A¥XAe] REHE A2t}
Q@ AgAxe] 7o we} =}o] £(ISI RRS-75, CRS03-02)7} whg-3hc}.

@ =}o]Z 2] vhgo] T}lA] dSpace Device A/D converterE E-3f PC2] dSpace Device
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CRS03 Gyro

deg/sec

Time

IST RRS-75 gyro?] Bias (Zero offset):= 0.3deg/sec Maxo|i, AdAz} &A=
ZF2 ¢F 0.25deg/seco|Tl. CRS03-02 gyrol] Bias (Zero offset)s= 20mVoli o] I}t
2 deg/sec 2 & FAISPH ¢F ldeg/seco|t}, A¥ Az} ZAH kL @& 0.65deg/sec
cl. ofgfe] MY L Scale Factor(Sensitivity)7} njadel Zizt A3 x|
o] 3 FHE =AY 55 HAEch

A, e A ke £ 919 I313 T A EBYI BF AHE3le Ags
“K} CRS03-02 gyro?] 7% nfwde] 3k 20mV/(deg/sec)o|T}. o] 2}o|Z2 2] A-$-
£33 4 9lE Rate Range: Odeg/secollA] 100deg/seco]2E Volt & ity zh<:
£ ZI2 50deg/secolrh. olefe] Teiol R uie} o] ¢lele] o] i3t =
|22] &3 Voltage:= ©F 4 17Vo]|x|mt, 7| Zero offset volt7Z} 2.5Vo]7] ufiof
4,17VollA 2. 5VE wid oF 1. 67Volt0]t]- o] k& ZrE&x(deg/sec) ZrO T EHT
A =] 7k} wlsegt oF 84deg/secd] Frol LT

d

o

—_—

-

O

_4

ISI RRS-75 gyro?] ZAfo|ME o] AE9 Scale Factor(Sensitivity):
20mV/(deg/sec)olt}). 8L} &9 Volte] Zlo] thE o]-8L CRS03-02 gyrod] 7%
Supply VoltageZ} +5Volto]= 2 2 5VoltollA] Zero offseto] ¥t} 1&g} ISI
RRS-75 gyro= Supply Voltage”?} #5V o] 22 (Voltol|A Zero offseto] ). o]z
olFEZ 3 X7 volt £ k] x}o|E Kol& Aot}

ISI RRS-75 gyro®] 79 &3A¥ 4 9l= Rate Range: CRS03-02 gyros} Z+&
Odeg/secol|A] 100deg/seco] B& Volt & ZAtH zt&w 7S 50deg/seco|t}, &9

clk
(¢} LU Y
volte] Zh2 eF 1.7 volto]7|o] o] ZtS Zr<& T (deg/sec) o8 EHSHH Zef=
o] Zk3} ws=38t <oF 85deg/secd] glo] L2},
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Volt

deg/sec

Volt

4.2

38

3.6

3.4

3.2

90

80

70

60

50

40

30

CRS03 Gyro Rata

T T T T T T

L s

I N s WY VW U NSV

" L L

0.2 0.4 0.6 0.8 1 12
Time

CRS03 Gyro Rate

14 1.6 1.8 2

T T T T T T

0
_10 1 1 L I I 1 1 A 1
o] 0.2 0.4 0.6 0.8 1 12 1.4 1.6 1.8 2
Time
1S RRS-75 Gyro Rate
18 T y T T T ¥ T T T
1.6 B
14 4
12 q

08
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I1S] RRS-75 Gyro Rate
90 T : : : : T —

80+

80}
501 1
4ot 1 i

30+ 4

deg/sec

20+

0 fatnrston i/

10 oz 04 o6 08 1 12 14 16 18 2

Time
ISI RRS-75 gyro®} CRS03-02 gyro:= Z}zte] EA(Specification)o] A2 d]s=¥t
oA odZstedrt. Zelu}l CRS03-02 gyrort 74A wolld M ATtolwA 4

3, ALY zololrt. 1HBE sHArhr] % HollA on{dt Ao]& Hol=]of
ol

A gt FUT wHes s3sial

Sine wave©|C}.

Derivative Gaind des_rate

Outy cycle |

Sine Wave
Duty cycle 2

Duty cycle 3
omd o
Duty cycle 4
GND
DS1103SL_DSP_PWwM
ADC #{in10ut? »
DS1103ADC_C18 Agcel
Accel_Sub
ADC P in1 Outl >
CRS gyro
DS1103ADC_C18 Sub_CRS Byt
ADC {In1 0utt l_>|:
151 gyre
DS4103ADC_C20 Sub_181 Syrad

% 3,12 zto]F v]ZAIE Simulink Block Diagram
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des_rate/ln

non

Sodtepun
N ] ;

0
J0 02 04 06 08 10 12 14 16 18 20

g grolth X uwie} Zo] §
Agto g UElyT o2 A 2 Ajefo]

02 gyro?] A%o] 31718] ISI RRS-75 Afo|22} A

CRS Gyro

181 Gyro

deg/sec
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2Hz

80

29s/6sp

14 16 1.8

1.2

Time

3Hz

oos/Bap

-100}

-150

0.4 0.6 0.8

0.2

Time

Crossbow(USA) CXL-04-LP3
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H3.2 Accelerometer CXL-04-LP3 54

Crossbow({USA) CXL-04-LP3 151 e
Input Range +4 g (gravity)
Sensitivity 500 25 mV/g
Bandwidth 100 Hz
Operatiing Temp. Range -40 ~ +80 C
Supply Voltage 5 Volts
Zero g Output +2.5 #0.1 Volts
Weight 46 gram
MEEAE —%%XIH HEEE %‘—’8‘3}% 2d AAM(Inertial Sensor)olt}, &5
Aol ZxH =27t JtExe] d¥og I olA FH=dl o] wlo] zpe] EEE=
F71= 7Sz vlE st L}E}L}ﬂl Hrh olgj3t AL o] &ste] ALY 5E&
st 715E22AM ASE 4 A Hrl JIEEAE AR IAF VMEEE S
Y FAoR ALY dFoR wdEelM JAH FY Jigx, #3722

FEA 2] U A, &3 = 183 ARAY JIEE EAHo) o] o] &FHc)
HEEAL Eolis REA £H AT JGE AT FY siEE Ay
o Sl M= B, Zelgel E3jel o o] TUCH webA Aol ) o]
d AES B Fo24 254 5o AT JIEEE dl
£ ]

= [<]
E3 JMGEAE ole 33,145 2ol BAlY gdelu A RS Y
4 Qi Tilt sensor® AMSH 4 AUTh AGEAZ A AL ZAY 4 Ax 4
A FEF ofefo] RejEr

MOTION INPUT

ACCELEROMETER l: N
‘ Analog Output

N

Digital Output

Shock and Vibration

% 3.14 7IEEA 8 Hel
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MEEAY] £ 2k 6 9 3ew RS SlsiME ofefe} Ul

SE="G

—

4714 G R (Momentum) 2 0
.;—>

_ dv

=m ( TranferTheorem)

—m

AZNA, (o=ui+vi+w ADSAREA | (w=pitqi+rk ATFDAREA
H=m(u i+ v j+ w B 2 o] EHEFH 2}

7o) BKE i, §, k WEZ ojzlel Lol EYY 4 oz
1 7k
par
uUvw

= i(qw—rv) + j(pw— ru) + k(pv— qu)

XHR, Y ¥, Z 4%l mel BRI, ofelet ol 27y AR thsh E@

o]

ML

)

=3
2F,=m(u+ qw— )
2F,=m(v+ pw— ru)

DF,=m(w+ pv— qu)

Xel oigh e 2F.= DNF+me.g  on g,

o]

a,*+g,= u+tqw—

a,= u-+qw-— r— g
& 0 gsind
g,{ = C3C,|0| = |—gcos §sing
g2 g — gcosf cos ¢

A 2EA (Body Axis) Z+ %2 nv|37] JEE=E ZYSHE, ol Zo] ZHF
SR

a,=u+ qw— r— gsinl

a,= v+ pw— ru+ geosfsin ¢

_.82__.



X %Y v tEs, ¢, & Y £ ¥¥7] st

£y u 0 w —v[p —r2—q% pg—7r pr+a cx sin @
=l vl+|—w 0 u} gl+| pg+r —pt—+? =4 ,|+ g| —cosfsing
fal w v —u 01ll~» pr—q rq+p —q®—p° — cos 6§ cos ¢
Wbl 2Hdeg) & St 0 = ulEA] sR&Eel GsiA dold 4 olth wlHAz
SEE %5, B ezt 7P 3ichd,
sin §

g| —cosfsing .

et ] & ANy ve 2rEe AAUY

meld Jl&Ee] X& Wikl Wiyt g b,
6= sin "'f, o] el Hr}.

o] HE SEH ZAS MatlabS AFR3Ie] otaE S AAsHA olg 2¥3.15
e Zth

st

Design &4 &
w1
Gain5 Input_angle gl
P
o .;{;:\. J K- > Dty cycie 1
CMD Gain 1 Duty cycle 2
ms
P Outy cycle 3
% | Duty cycle 4
GND
DS1103SL_DSP_PWM
acocel_out » :I
ADC i Accel_de
_deg
aceel » [j
DS1103ADC_C18

Accel_Angle Accel

1 3.15 MGEA o] & WeIHY YneE BEE

2E 3% =& PW (Pulse Width Medulation)2Z Fo] A £H&E
DS1103ADC % oA ol r}lg, Z% W Accel Angle Sub 2F& &3l FTHL

_33_



o714, Zt= 3 Accel_Angle Sub B2-& olzf 1#3.162 Zt}.

i
»@—» asi M
Outd
deg gain

Accel Angle Block

(4
,
w
>
N
rE
i

o] #jE(CXL-04-LP3)°] °7<To]x] o1& 7392 &3 Zk(Zero g Output) 2. 4Volt

7} y2ch uhebd 0 Volto] gbr] $13te] ¢1e] 3. 1604 Hio] &3 ZlolA
2.4VoltE wiF31, o] = vﬁ G)2] whe]E FAMSlE Sensitivity (g/mv)+=

1/0. 49401}, o] ATE flojy 73k B4 0= sin " f o] A EF ¥4

it

olgle] 713,172 JMEEA o] % WHFF AP FEzolvh JEEA o8 sl
33 o4z E AEYAE ¥ 4 g FH PCE B3 dSpace BHIE T3
Ay Z2E FEst] 1 A %S /MESEA AMIE £, thA] dSpace BHIE
B pooll FA4F AV Bol 2 #F A= el AAter IAA Hrh

Gimbal 3 Axes
EEA

nput [PWM]

Output [Anglel

dSpace Device

03 317 ASEA o8 WAEY AW FAE
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e 2= S Fol &2 F2 oty ez RoETh

Accelerometer

§ L0 it 1
A .'iw‘}!}~4;iﬁ‘i-\,r»‘fﬂ‘v?;%l.*%?vd
i

deg
o

o Al 2/t EA B dnAE AP

B oPUste A7 Q4 AR AU FAs SAYN AL A7 AL B
Hog #a grlo] FAFET] Sof AFgFHoIx L AHRS AN AM&E}X] L o
AN A5 A #8Y Aol 2/ tGEA EY gaelEe dra

ofzfel 1¥3.182 Aol 2/ IIEEA Y ¢n8E EExot)

-~

bias(Gyro) + J*

Rate Gyro é, - i #,
Sensor (pqgr) n O J

Euler Angle of
Accelerometer Product
(ax ay)

333,18 Aol 2/ 7S 2 A Z3F ¢ 318|2 Block Diagram

o] EEx = xlo|RY zZt&w QlE3 Ji&s AL oF, 83 Pl controller®
784t
Zt4 % (deg/sec) o) g ARSI 2 S oM dFH JMEEAE o83 A=
T2 7ML ol &3ty 299 JMGEA A= 3k} v]asted PI controller?] AQl



Zholl o3l A3t 2 ke thA] xpo] 22 Z& = gkt wlmsich. o714 P Al
& K,=2w,, K;= w’e]nz % Al & o gl Cutoff Frequencyol 2]
3 A"t o] ZE2 Trial & Errord] #¥og 71 71& 0.58 Agtch. 28t =
o|Z& ¥4 Bias driftE zt3l Q7] uwiiol o|& Wt=a] B3 & Hart
oflgfe] 17!3.19% Bias driftd 3+ RA &) = logic(Logic) o]t}

o] logic(Logic) Switcho] &zl -2 A|UYHE o] 2o &7 glo] AAF o],
ARY Aol 2 2 Yol BES sﬂ 4R A% A Wz

o EAE SR A A2 B A VYT ol 2§ ol 23 AT 3
g & 2tk

%3’1‘% ofzffe] ref=of vieht olth.

i

[J_l

To Wodkspace

Constant1
® N
Ll

Cloc j’l“_l
1 -
Swuitch Int
Constant2 F’
Dung

P4 In2
Subsystem

M Constants ~ Switch1 23 signal

Random

Number Iil
L]

Random signal

1.

181 3,19 djojo]A HA logic

Design Random Signat
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Compensation Signail

= H}_Q]- 71-0] olay A%

|= B |
BFGE W

r|r

2

& Al 2/ 71
%Xl %}O}EX}.

A2

otefe] 1§13.200] LiElLE QT

& 712ttt 204 A
‘0 of] Zl7te] REHE

Al

g
39e 2 4

2ol As}e] Afol22] Bias

|
X = Ax+Bu
° ™ ¥=Cx+Du Manual
Constant Rate (q Switch o b Duty cycle 1
rate
State-Space 1 5 Gain Duty cycle 2
o Duty cycle 3
CMD Duty cycle 4
GND
DS1103SL_DSP_PWM
accel_out accel roll_aceel_aid Petroli_zccel_aid
ADC Ie{in1 accel_out rate gyro oirate_gym
—»-
DS1103ADC_C18 D len? accel—b@ o integral gyro plirtegral_gyro
Roll_accel accel gyrol
Clodd com_gyro P{comp_gyro
»ayro2 init_angle_bias Jniint_angle_bias
ADC Fitter_Accel Subsystemn
bS1103ADC_C20
813,20 2ol 2/ 7E 2 A E3F 42 E|E Simulink
A7 ol ol 8 S FA Ui, AOlRE FHOR 3 T P& EY
c}. olefe] T 1 Az Ffojrlh. X ulel Zof 0. 3"35«] Bias drift& 7zt
S SThZE 2ol el 2 25% Fol I gro] A9 0o WYUE & 4 olrh
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Bias error compensation Graph
0.4 v T T : . T T v ™

0.2

0.15¢+

deg/sec

0.1+

0.05+

Zlo] 2 Bias B 23o] 98] AP
A

it 99 S Al=/IMEEA EY dare|Fel HEsta Bl 9 Y 43

2] &% dSpace &Y 7}z vl ZAF3icl
olzfie] 2713.212 Ao|2/7IGEA £ Al HE AE EF5Tolrt

Compare

‘ ;——» Error Analysis
A ”4

i
H1
N

- Reference AIAE
: (Simulink)

713,21 Apo| 2/ 7SR A

otzf 8] 1§l3.22%= Pendulum( M=} F7] Folvt. ¥ el WEHLE FESI

1 Reference Z}2 0.5 (rad/sec)E Fir},
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O

Clock

To Workspace

0

Constant

% = Ax+Bu
y = Cx+Du

State-Space

313,22 Pendulun &7} &%

Rate gyro

P gsinu(1)) —Iw{int
comp Gyro q

X
plL ]
Pecel [deg]
theta oy
In2
Rate (g) ;

gyro_theta

AHRS Subsystem

Y
mg cosd
» [ Perate_gyro
Rate gyio ,—’
' = comp_gyre
1 comp gyro
> ] Accel_deg
Accel [deyg] [—'|
™ P gyro_theta
gyro_theta To Wodspace1

3% 3.23 A2/ & A ¥ darelE 2 F Simulink

3 A% Fold A ol g Aelze) 8% I ASEAL §° Bel A

0.6

A~

== 9t}

AHRS Algorithm Gyro theta

T T T

n

-
[N
wF
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Reference theta

10

Time

Accelerometer convert theta

0.6}

-0.8

10

Time

Comparison of Reference theta and AHRS Algorithm gyro theta

10

Time

-4£8 B
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Max. Inertia : Pan < 0.12 Kg-m2
© Tilt < 0.12 Kg-m2

Travel Rate : 60°/s

T = ]/gx( )‘*‘Tf‘*‘ Td

_0.12(Kg—m?) _ 1.04(rad/s)
9.8 (m/s?) 0.5(s)

+ T,+ T,

= 0.012 Kg—m—s2x2.087ad/s* + T ,+ T,

471 A,

% T max. angular acceleration

T;: Friction Torque

T ,: Imbalance Torque

T=(0.0255Kg- m)xIAE = (0.025Kg- m)x2 =0.001 Kg*m

=5Kg-cm

37 29

A7A Z¥(Output Power) pP= 30000 Xrpm x (Kmxle— C,— C,x rpm)ol| A

K ,, = Torque constant

L ,= Current . max

C , = Friction torque , statics
C , = Friction torque , dynamic

_ — — 8x10 ~6x
P= 30000 x 29900 x (7.42 x0.41 — 0.15 — 8x10 29900)

=8.1 Watt
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- #t§ Torque

- Bandwidth(tj &%)
- ad, B

- AR He
- el $4

AA} Ax] 712 Quter Gimbal, Inner Gimbal?] ejE FLAA3}s, Ziwte] orA 3}
AoAE 913 7] (Actuator) Q) REIE HA BTk /Y AVHOE Y 4 gb
EE|ZA4 = DC B, BLDC 2E, Induction E¥ Fo] gt} 4 HA3s}7]o] AUA

ofzfe] E3. oA Z} REIES #, ©RE AtwEch

= A
T = " S
S A o M B|HRRM
T e e e > HERO SARAINER
P > HEALHHE T | > 2 DIRY 8 280
DC Motor % > 222 A} 2 AMAS AR
> =2 Utdylole > 0= WEDD 28
— »OIUE RS20 2
@] i
DERIEN DA
3 " SR 20t B2 > O HIRA =&
HARAAE > UEE 40l 2 > 2E et AmeI 11 S0l
50 Mo > (HE37t ot zo
> HMALHAS OIS | >Omude 2RS us
> 28 W Ha
> =2 DH0lE
1
/ Z SR 20 B >HOH =25
Induction ) > gAaso) 24 > A8 B0 UE
Motor # > D= (HEDI} IS >HAA HES0!
— | > et =0l > 2chcrzt SA0| BEt
’ > R2XEIJLAD

DC RE= AolFz27t Zetslal, 744 dHolA Auleke RS BRsha A

_42_.



|z

-

2] Al (Brush) n}Rol ulE 2=z

7}2 32 elt}t, Induction RE

ok o rjo Mo (X

Eof wel F4o] Mt & ©EES AR gdth. 21 widef, BLIC EHE 4
[ BA AL FEI a7z A stk fAESY Hel, B
CABE &, AY T BHES BAsta gk

=, = FA=2A, IC 2
Bl AR ALE 5HoEH E03 &S A ¥ 4 gl BLIC RE]
Me REE 3 JALR sla, 7 Ao ARE 739 F2 v 2 AR
S &3 75Uk BLIC RH| dele olefe] 273 2491 Pt}

2]

Trizt Tr3o] ONMERZE EH@d Aol wWayogw ARI T2 Hr)l o] AR &
gy e] HEPH ] st Idof AAYT R FE WACE ojuf Fdo] 1F
Eo] glom whidde] oste] 32} z}Ao] WAoo R FHIA Hch FHA

A7t
St 453l HAL sHA Hcoh

HEHoZ HAI} FTEIE A9A MinimotorAb?]  BLDC Servo Motor-1628T
024Boj|t}.

o] AE FA2 ofzhe] 273 250 LiejL} gt
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1213, 25 BLDC Servo Motor

o] AFe el 2Ae] 5L ofhet Fri
3.4 BLDC Servo Motor-1628T2] &3

BLDC Servo Motor-1628T =1 e
Norminal voltage 24 v
A 29,900 rpm
Torque 0.012 Nm
Weight 31 gram
As2=9] -35 ~ 125 C
14 &9 11 Watt

% FolM EZ(Torque)®] Fto] AXH AQEIof vlsf] 2orT ZH&7]
Z AZAste] dst= EAY gto = MHAIIch
olzfe] 1.813.262 Planetary Gearheads RGHD 16/7 Zt<&7] AlZE 2] 3 Ato|r}),

213,26 Reduction (RGHD 16/7)
RGHD 16/7 Reduction ratioZ 14 @ 12 HA3lo], ol LS %57 AE

gt HFHd SHE& viepdct

= Continuous Operation Output Torque © 0.24 Nm
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o Intermittent Operation Output Torque : 0,36 Nm
= Reduction RPM : 2200 rpm
= Total Length 49,1 mm

4. 15 24 Ao A&l dA

thz
30 T

20+

10+

-10F

20}

-30




6hz

100

o 0.5 1 1.5 2 25 3

10hz
150 i

501

2 L L L : 2 L L L
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

9lo] JefZolN Z=} &= 2o u]E senilogxE #3HA olefot 2 e

=7} agac

20} -
15 -

10+

-10}

-15)

-20 = ) ,
10 10" 10

919 2AWTE B XF2] 0(zero) 2} b Y52] dB(HAPE ¢ decibel )Zhol DC
Al xoltt, 223 nE QA7) A3t
olg Al L3l A = olef} 2+ Bode plotg ¥icl
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Pregse (deg)

Magritude [

Bode Diagrams of Gimbal Rate Signals

Aolthde] Plante} R x5 s 93,
Sinulink® 7235t} A% violEl9} wlawste] 2k

ofzfe] 17l3.

27%= Aetgts Simulinko] T,

O—»

Clodk To Worspace
| ]
degd
I\ pe{int  Outl [ 1
Sine Wave dag/s

Transfer Function
©.21s+0.1778)

393,27 AYdts Simulink

out

mulog 248 33199 &9 343 AW dels U wlmy Jhze ol
o UFERL} Qlrh,
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deg/sec

deg/sec

10Hz

150

Modeling Graph Experiment Graph
A/ A
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A 4 d 2 Aojr] s

1. Gimbal #Ho]7] QF-A}3}

= A ANUAE A (RFP: Request For Proposal)ol] LIE} Gimbal A
o7} W ¥k o4 Axe] @Al ch3t Zr

AAEE: 100 mrad
S5 @ £0~360 &, 7x &0~120 =
% #2785 2kn Azl 2 n 37|18 EXE Zx|(detect)Y 4= Qlojofyt

o]’de] aF L2 HE T&F Hoirle @AM The Zrh

- 7% Q73R Aol 4R EL Gimbald] AR FRE & T 2ol ml

52 ZHZS A183le] FA3IAL o] AMESlo] Gimbal2)

3 Aol B9 2 2M BHE AHEFH 2R Atsteiof gt

- AX 23 Alo] dElE2 Gimbal HolY] ZEAAM YxiF o] 3
Eojo} girt

- A% QA8 Gimbal Hoj7|e HAATE @ T AIZLE THE3
100 Hz o]de] S =2 Ao} PPg A4 + glofob Tk

o2

o
et

¥
3o
ki
Ju

218 2T} F 4% Pt HWAIH 100 Hz o] #lof HE B4 274
L ke HZ(rule of thumb)e] 2]3] S== it}

(H8 FEE) o 1/ (Ho] TS (1)

2. Gimbal A7) AJ&E AA

A3 A Gimbal AAE]E AA Gimbal FRE, Gimbal Ao]7] W Gimbal X%

= G
RE o] RojzTh 17 3.280l= 2% d4at ginbel A2 P27} UEht gt
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TV Signal

&Telemetry
Monitor

NTSC Signal

— — —

Vidso

+28V I
. : 2-axis y L gric
Gimbal Mot L €-- Power Distribution Module I L Receiving

Motor :
CCD 2-axis Drivers ; : )
Camera Gyros ; T L g l m:) aI; Gimbal
: : ontrol
2-ats ) : 5 Processor Control SW
Potentiometers
Gimbal * - Gimbal Controller Commanding & Monitoring PC

337 3.28 &3 oA Gimbal AAEIL] FIRE

Gimbal FRFoe F A oz 259 Z&x A2 9 ExRIAu|E

et 7+ H3E FA3taL EF 259 F

5 RE{7I Y2159 Ginbal A7 2HE B4 utel Gimbal®] AHAIE A

o}3tA "t} Gimbal AHo]7]= 2E Wao

A 2t e 9 2y Zto 2 RE ZE T !

o] ZFH YL Gimbal Ao} AZEQolofA] I3} & 4 orh, 13 3.28¢ uE}
¢ Gimbal #o]7]8] 344 BRE 92 k3 2t

- Gimbal H|o]7] ZZ A4 (Gimbal Control Processor) : AlA] Hjolg 8} 5715
BB} O 2 Gimbal?] ¢+ 3} e (rate command)2} ZpA] B (attitude command)E
A7d3IT). Gimbal B = @FRZof izl whE A4S &35 297 UiRE
OjR 2 DSP ZZAHMEF A3}

- PDM  (Power Distribution Module) @ 2]%2] +28V AHYEL olEd

| =l
DC/DCconversiond B3l W AL AMA3l7 2z REY Eujsts 98-&

A gt
AR 2o} g2 g4 A A2 PIMolM ZFUR] Al 92 +28VE 3

H ARg3Th
- BE] F%7] (Motor Driver) : AR EHE FZ(drive)dhs 224 RE 2E
ol o} FEA=RE AZHch
2 Aol £ZEgo] @ Gimbal Ho] BH-E APste ©A Ao £ZESofs
Ao E ME RE ] 5 ¥HE AP

I
A L
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3. Gimbal Ao} &d38|E 7t
] &5 WA
Gimbal®] 7tegt &5 mule thez} o] FEHTh
qb'=—a¢¢+T¢/J¢
0=-a,0+T,/J, (2)
A7IolN 9.0, = 2z} Gimbal®] & B x| Zojz Loli= qn meo
AHE E Aot} Gimbal?] Fito] tHel siztiz FpAsI AZY FEe

__T'f'l_
Asta (oo <<1) @00 227 g W wx) el wiolAe] nhdol 23 AlYS

itk EF RE AR REL 13} A2RoR ISR Aoj7)e] B Yoloo]
it BE Ee 8] $E2 theIt 2 Hog myET

T, =-t,T, +u,

Ty = —1,T, +u, (3)

R B B S
[en]
[en]
|
o
(@)
cﬁs"! SSURS

0 0 0 -7, (4)

T JIAH LR Ginbal®] TA] 2+ o B oY kg ZA] REolA AAH
th ol& & Z2 inequality constraint® Fo]Zt}

QSQS@ (5)

L}, Gimbal H|o]7] A
Gimbal?] Aol 2% AHo|& 7lRo% gt Ao gxelEY T2 vhy 1Y
3.292} Ut}
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External Attitude + K
Command C‘?_ P Y%l moor T2 Gimbal
d Dynamics
+
0 Ko
_ Filtered pitch/yaw rate
pitch/yaw rate Rate Gyro
Low Pass
i Filter
nc:l;::?vze:n e pitch/yaw angle
P 9 € Angle Sensor

2! 3.29 Gimbal Ao} LS T=Z

19 3.29004 Kol uleh Zo] Gimbal & Hloldts RE Y] Ao YL zjol=
2HY dojxle I3 PR LfFoM FoAl= AM BBE FFIEF 4 F
% B34 F F29 Yoz yehdeh ol Aol FxE uAY F2F Al
o]7] SollA ol AHEE = AP A PpAo| 7] FEfoltt

Aol WBL vl o] EHHCLE $4 Gimbal xHZ WHe 7tz P03
st PD Ao Ao o3 Ao W thezt Zrt

u, = Kp(pqy(¢c _¢)+KP¢9 (6, _9)_KD¢¢¢—KD¢99

Ug :Kqu,((oc —0)+ K, (0, _9)"KD9¢¢ﬁKDeeé C)
| A& Gimbal #o]7] Z2MA2] ¥ aZESojo] FHES Aol HPFE A
gt ARHLL of Ag ()42 £F WAl tshE they 2E sI=
5 WAl dojar),

Ho

°

o] [ © 0 1 0 0 0 Tl | O 0 |

6 0 0 0 1 0 0 |6 0 0

g 0 0 -a, 0 1/J, 0 |¢ . 0 0 ‘(oc}

0 0 0 0 -a, 0 1J,| 0 0 0 |6.

j_‘“’ “Kipy ~Kppe ~Kpy, ~Kpgy T, 017, Koy Kpoo (7)
L7 KPc?qa K Kooy —Kpw 0 =Ty || 15 _KP0¢ Kpoe_

£ &3 x| 39 ASY e FA%E, & S0 0 oje} sgstH, Ginbal 2
1719} Zo} WAL Thet ol 7 Hof it Molylel HA ExE theHc)

u, =Ky, (0. —9p)-K

u, =K,,, (0. -0)-K

o] Al A3 Gimbalel &5 WAL TR ol & % &5 MY



[ 0 1 0 || o 0
¢ t={ 0 —a, VJ @i+ 0 o,
T, roo Kby 7 1 1o L ©)

0 0 1 0 || 6 0
g 1=| 0 —a, 1/J,00 |+ 0 6.
T, Koo —Kpge —7o )\ 1o Kpg (10)

Tl Gimbal Ho]7] o]5 7%

= 310171011*1 Ao & Ao o]52 7t F9 ujy W ulF o5t o|&F
A3 P2 F Fo] LoER oo & Fo ciFt guks H&stazt 3
ch
(9)4e] EHH 2 Fol Uit &5 VYA Agse] 2 4 WPozvy @ 7
SHEA o2 AY ¥4E F=shd ok Zrl
s -1 o Il o
L= oo 0o s+ta, -1/J,|| 0
‘ Kppy Ko, s+7,| |Kp,,
KPW/Jﬂ’

= (11)
s+ (a, +7,)s” + (@,7, +Kp,, [J)s+Kp,, [,

(INAezRE 9 %2 w3z Y x= vl WA iz Fofr}
s? +(a, +7,)s" +(a,7, +K o [T+ Kp,, [T, =0 (12)

3ol =7t ehEat el Asizicka JpEshd

s=~a¢,sz—a)w(é’¢ij1[1—§;)
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o] —_
L(owg’(p ta,=a,+7,
2
2a,0, ¢, +0,, =a,r,+K, [/, |
z 1
awww - KPW/Jw (13)

4ol ASH F o] AR Ao Hed AH

W
rlr
dp
m,
i
2,
(n
et

al
SAlebA Thedt 2ol 37 ANE ARG
s=-a,,5=-0,,(5, £ \/1_4-9)
T8 ThdAE EolAl Aloj7] o5 & ABY 4 drh
20,,05Fa, =, +1,
20,0, ,8 5+ @, = ayTy +K )T,
a,0,5 =Ky /T, 14)

7 A AN 27 AR
2 AelN A48Y A MMl R7AYE 2 kn AelH 2 (AHE 2) A

E2] EAE A (detect)st= Zolt)

A WA s D 74

Y 94 AM= C&B Technology?] CNB-AN200ojth. & 4t AAM= CCDE 7|

Boz v ezl splek=d U E D OAY F LA 80T Agsldl v
= 1%

2208 7b2] 2 "rjz} sHssich AAEH FA AL 24 2 32¢f LIl Qltl

121 3.30 34 Ala CNB-AN2002] 25

(



o34t MM CNB-AN2002] BT} A &Ql Apere the

® 4.13} 2t

= 4.1 el A

JE A%
=445 NTSC : 525 Lines
290 Fupp 15.734 KHz (H), 59.94 KHz (V)
Al 1/4 inch interline transfer super HAD CCD

A 5 5

811(H)x 508(V)

5
i I B

768(H)x 494(V)

Hit| e &9 iy 1.0Vp-p (75 Ohms, composite)
FerEz= 22 43} = (F1.6, f=3.9 ~ 85.8 mm) Video AF
tAE & 2x ~ 10x variable
H=7} (Field of View) Horizontal : 47° (wide) / 3° (tele)
4 HYG A 1 cm (wide) / 1 m (tele)
Z 7 vkl Auto / Manual
/O Control & Power : 6-pin circle, Video : BNC
qd DC 9V ~ 15V
A5 A Max 4.2 W/ 350 mA
A7) (WxHxD) 60%60.4x103 mm
7 3454
th e ol A
CNB-AN2002] FHofl= 132l 6-pin AYE 7} Qlrh. o] AEl: shdel Aol E
1gE Zdd] of Z 319 QEFojAyE thee] ¥ 4.29 T}
3 4.2 CNB-AN2002] o] ¥ Ho] A
A™MS ol & /O | il A (H
1 Zoom(-:Tele, +Wide) | Input | Green |6V (Limit +3~13V, -3~-13V)
2 Focus(-:Near, +Far) | Input | White |26V (Limit +3~13V, -3~-13V)
3 A/D KEY Input | Brown |A/D(Voltage Divide) Control Input
4 COM Yellow [Pair Ground for Zoom, Focus
5 GND Black |Pair Ground for Power Supply
6 DC 12V Input Red Power Supply 12V Input

o] % 3He] A/D KEY: Aol mpE
BAE Tl SEE R

23 4.40] UEhd 23} e

Fteflete] F2& Aojshs Wz ThEd
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DORFERK B2 e o BEK <

" I“”‘”"?"“"’ WT””T’WTW’I

Loy “?
5

[ ] [ 1]

WER uEN TELER) WIOE: «E&A NEAR(+) ~«~mmm el
LR ¢ pEA

» Mgfwm:z prassing WENL over :z mm, OB0 il be ol
i * MEMU msnde will be Eapieved soin onoe MENL % sessed.

3 3.31 A 2wl Aol mhE KEYS 532}

NNAFQ A2S 91sh ONB-AN2002 olRHo] Gimbal FZE| £3 Fbsdt HE
2

o QlEislo] 28 A gt Qlch

gt. G A B BF

TuigE ONB-AN200 Zhlete] & HF3H7] flsted thAA]l AT s A
23 135 FEg T 9 3 ke A EXE FA sto] FFsidnh. FAE A
4L 2F 5A] Folal 7[F= Bl doth miebd dxFo] W YW d Yo #
Y BF o ¥Rt YA o F& A A4S d& + dUrh FIH 2
3% 3.3200] uiER gl

(a) 1uf 3}

c) 168 & 3 ) i
1! 3,32 CNB-AN2002] dAt H&
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5. Gimbal A|o]7] 3t=<lo]

7}.1 Gimbal Hlo]7] ZZ A

(1) Gimbal AHo}7] RE=2o] X%
Gimbal Fo]7] RE2] T2 t}e 12l 33332} ).

" COuiput Ports
{12 Ports)
Boot ROM {(512K8B) . Reset/Watch Dog
{AT 28040 - Tirruer
o Irpat Ports
- {B Poits}
SRAM .
256K WORD -
Vref (-8V.5V)
{ADGES -5V.5V)
DUART/RS.232 o
{ZB5CIOMANZSE2) h " FPGA 4
- (EMPT128) . DAC ACH
K Tl {DACE420 1281}
ANMUX h 4
{HIT-0508) ADE
{ADT882 12Bin _} Camera Key & Powsr
hd Control Logic

%) 3,33 Gimbal Hjo]7] A]AY JFRE

Gimbal#o]7] BEt Fo Azl FA= 50MHzE 52Hshe TMS320C328 AH&-3iH
Tt 22 Adg =32 ok

- 2 2] 1< SRAM(K6R4016CID) (256K x 16) 271
- RE& S w22 AT29C040A, 512K x8

- DSP2] (POR)Power On Reset?} Watchdog Timer(max706)

- ¥]E7] BA Ax}: Zilog Abe] 785030, RS232 EAl

- A/D 7). AD7892, 12H]E 8xd

- D/A HE7]: DAC8420 , (output:-5V ~ 5V [ 120]E, 424d)

- Q¥ ZTE: g7)

- a FTE: 147H

- XDS510 A<, BOOT #ue] x|l

(2) DSP(TMS320C32)2] A}

TMS320Z ThRt AE B4 B2 9 wE A $3& 23 5 MIL STD 54
HE AR 9enz 2 AAlox 275 Aol ZRAME JPF A ysithiL
ke thE el ¥ 3034 TMS320C322] A EE RFI glth
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Program AW RAR
Cache Block ¢ Block 1 Boot
(54 % 32) 2% % 32} 1256 x 52) ROM
I 2. 2 2 22 2% 3z
les 223 - a0
9 s 021-00
iR | RiW
03 e FOV
franned i 5""";‘:’* le- FOtT
= terface |-+ FOTTA
FESEY ] = - PrGw
RTET] —»f 2
TTK o+ ]
XE(0) 4 .
»t o
B e 3
MCEL/ TP —] g
Lk —
:,: _—: - > STRAES DA,
L DMA Contratier STHED : m; DU_BBAy
EMJo-3 4] -
& -
T STHBO Comtrol Feg. | STRET B0
: STREY [+ STRETBVA,
GlobakContot Aegister > STRET T,
Source-Address Begister STRB1 Controt Reg, | | |» STRET T
Dustination-Adutens Reg. 1OSTHE > STRET B0
> oeTER
Jranster Counter Reg. WOSTRS Control feg.
DUA thanns
Gaobel-Controt agistac
= & Source-Address Regiater Sorist Port .
FEXD
1R Deatination-Addross Reg. "
| Soriol Port. > OX6
Moptior g:: TraresterCounter Rog, Lontrot Reg, e CLI®
i Recoversranamit reno
1A/ Tiver Rogister | WP
Data- Frarmsnd
Regiater

24 L)) :;?»
L_““ Ausifinry 'j; %ﬁn Timer 3
L) |aro-anr) (Ko g ’}: o
» ;}! ines- lod > TCINS
2 ater
22 || sesmers | e il
ny
T3 3.34 TMS320C32 & FA =

4
TIAFS] DSP TMS320C322] %S Helsjud ofziet 2t}
- 320 E FF 443 o4t DSP
- 144%] PQFP Package
- A2l X ¢ 40/50/60/80 MHz Rdo] ol
- 80MHzol| 4] 40MIPS, 8OMFLOPS A g] &%
- UJ5 RAM @ 512 x 32 &
- =278 Al - 64 x 32 27|
- A oj=#HA 27 16M x 32 (248 E o= &)
- 95 RoM F Y A R(njolagx A RE)e RE RE(nlo]a2AF
Bl 2=)7} 0%, ¢ ROM RE(3 914]), Alr’—l% FE(1
- U] 3281 E Elold(2), DMAAIO]Z](1), ¥ WA AE FA ZEAN)

(3) T™MS320C32 wjR 2] Map=} Gimbal Hjo]7]2] H|REeE] Map
Gimbal #|o]7]ollA A3} DSPR] mjme] A4 ofzie] 13 3.353 2l
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TFFFFFh
800000h

807FFFh
808000h

8097FFh
805800h

8OFFFFh
810000

82FFFFh
830000h
87FDFFh
87FE0Ch

87FEFFh
87FFO0h

87FFFFh
880000

8FFFFFh
900000h

FFFFFFh

. ResetVector Location -

Exterrial Memory
STRBO Adtive

- S (B.192M Words)

Reserved
{32K Words)

Peripheral-Bus
Memory-Mapped Registers
(6K-Word internal)

Reserved
(26K Words)

rv
{314.5K Words)

RAM Block 0
{256-Word internal)

RAM Block 1
{256-Word internal)

- External
STRBO Active
{812K Words)

External Memary
STRE1 Aclive
(7.168M Words)

Microprocessor Mode

oh
Reserved for
FFFh Boot-i.oader Operations
10000 Lo oo Boottinoo 0
100th | .
Extérnat Memory
STRBO Active
(8.188M Words)
7FFFFFh | il
800000h
Reserved

{32K Words)
807FFFh
8080000 Peripheral-Bus

Memory-Mapped Registers
BOYTFFh {6K-Word Internal)
809800k
Reserved

{26K Words)
BOFFFFh
810000h |

810001h

82FFFFh
830000h eserv
87FDFFh {319.5K Words)
87FEOCh
87FEFFh RAM Block 0 {256-Word Internal)
87FFO0h RAM Block 1 {256-Word Internal)
87FFFFh
860000h g
External Memory.
STRBD Active
{512K Words)
8FFFFFh kA
sooooon | Beets_ ]
" External Memory
STRB1 Active
FFFFFFh {7.168M Words)

Microcomputer/Boot-Loader Mode

28! 3,35 TMS320C322] Address Map
Gimbal Ho7]ollA AMg-SHe FHAXL] Addresst= THES| ¥ 4.33 Zrth

X 3.3 Gimbal A]o}7] 1/0 Address Map

el 213 |A23 A22 A21 A20{ A15 ..A12| strobe AR 3ol Remark
FROM\ 1001 X X STRBO&1\ | 900000H ~ 9FFFFFH | R/W
SRAM\ 0100 X X STRBO&1\ | 400000H ~ 7FFFFFH | R/W
DUART 1000 0000 | IOSTRB\ |810000H - 810FFFH| R/W
10P 1000 0010 | IOSTRB\ | 812000H ~ 812FFFH | R/W
OUTPUTP 1000 0100 | IOSTRB\ | 814000H ~ 815FFFH w
CAMERA 1000 0110 | IOSTRB\ | 816000H~816FFFH | W
AMUXSEL 1000 1000 | IOSTRB\ | 818000H ~ 818FFFH | W
ADC 1000 1010 | IOSTRB\ |81A000H ~81 AFFFH R
ADCCTRL 1000 1010 | IOSTRB\ |81A000H ~81AFFFH| W
DACCTRL 1000 1100 | IOSTRB\ | 81CO00H ~81CFFFH| W
SYSCTRL 1000 1110 | IOSTRB\ | 81E000H ~81FFFFH | R/W
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ofef 2] &2 Aol7] =AM F2ste] AESt= Headermhad o] f-&o|Th,

#ifndef _ include Gimbal_header file _
#define _ include Gimbal header file

#include "global.h"
#define MAINCLK 50000000L

/* Watchdog Function */
int g_WatchdogCnt = 0;

#define ClearWatchdogTimer () \
if ( (++g_WatchdogCnt) & 0x01) \
asm{" LDI 06h,IOF ") /* IOMr IOMr */
else \
asm (" LDI 02h,IOF ") ; /* IOMr IOMr */
#define GetEndOfConvert () P1.2

#define SCCOCHACTRL ( *(char *) (0x810000 + 0x0002)) /* 10 read & write */
#define SCCOCHADATA ( *(char *) (0x810000 + 0x0003)) /* 11 read & write */
#define SCCOCHBCTRL ( *(char *) (0x810000 + 0x0000)) /* 00 read & write */
( + &

#define SCCOCHBDATA * (char *) (0x810000 0x0001)) /* 01 read write */
#define IOP ( *(char *) (0x810000 + 0x2000)) /* read & write */
#define ReadPort () (IOP & OxOFF)

#define OUTPORT ( *(char *){(0x810000 + 0x4000)) /* read & write */
#define CAMERAKEY { *{char *) (0810000 + 0x6000)) /* write */

#define AMUXSEL ( *(char *)(0x810000 + 0x8000)) /* write */

#define ADCPORT ( *(int *) (0x810000 + OxA000)) /* read */

#define ReadAdc () (ADCPORT & OxOFFF)

#define CvtStart() { *(char *)(0x810000 + OxA000)) = 0x00 /* write */
#define DACPORT ( *(char *)(0x810000 + 0xC000)) /* write */
#define Start () ( *(char *) (0x810000 + O0xE000)) = 0x00

#endif

(4) 2= (Clock) X Z]AME(Reset) I =

2Y HZL 50MHzo] 0SCE AHgstul, DPe] 2L 0sce HHS HF ol 83

2] o3 74HC149] &Y & A1-&3Fh

vee —

26 =

A N vee ;

‘ usE

T | enpouT 10
L OSeEAE.

= L] B MCHHCIAA

1% 3.36 29 =
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By
% S
:’;{
7] N
Bast 708 i AW W § ;ﬁmﬂﬁ
1 WE SR = A
R R
— M R iz ;
L il
= g .t" o B R
) w'*m 8

3% 3.37 FAHE F=

) 2% QE|FHE(INTO\, INT1\, INT2\, INT3\ )/ L E XM=
TMS320C32001 4 AHEE 4 gl 9 JEYE B

AHEBHE AL R E Hu 52 A1 Hrl HoJ|REE 272
3, A21d)E AHEs17] wiEo] 2709 QIEHE BI(INT2\, INT3\)S HE
2 AW A7la, 2788 SI(INTO\, INTI\)& 7] JEHE Ro2 A& sha gt
ofe}e] 2% DSP2| Bootingd Helsh= M 1-28§ H5h Serial BootZ A
B5lA =3, 2-35 MEsls A9 Boot ROM(AT29C040A)E Ale§s}e] BootingS
stAl =of ot

|

PR o ol

o

e Jr%m?

720 3,38 Boot A=) Ay
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gl AHHE 7% FE 7% Aol =
INTO\ | ] QIE|HE 0 |[FE 1 (&, 0x1000) DUART QIE|HE
INTI\ | &]F QIEHE 1 |1 E 2 (2, 0x400000) Reserve
INT2\ | ] % QIE{HE 2 |HE 3 (&, OxFFF000) FE F (AT29C040A)
INT3\ | o] QI YE 3 |Xe|dRE Algld A RE

(6) RDY\ 18 A%

RO\ A28 7152 DSP7} 9% Aol HoleE 2AU Ot Sa4s ¥ m ¥
218 & Aol LA DSPe] dM A AZhE wHE AIFIA] By uw DSPoA A
gl A7 &9 93 ¥ o A% Ht} RDY\ AlF 7} High(l) Arefo]d 3t xlo]ZE
Bt A FThTil Low(0) AElzh W Hel @ee 2wk Aolmsold
ROY\ 878 222 FPGAE AHE3te] A shedl, 34 "Low's A =Hol o
3L, DSP2] Ao} Register 2] SWW bitE Ao]3d}lo], Softwarex & F Wait CountE A
Aok wAg AFERT,

(7) W22 (SRAM & Flash-ROM)

DSP R x=2] 2] F =2 RAMO Z = 2hA] 2] 16 U] ESRAM ( K64016C1D) 27071 A&
=, HZeg 832 ztzto] 128Kx16 H|E (256K Hlo|E)o]BZ RAM Ax L3k
512 Kulo| =7} ¥t &€ Al HOnsec RAMO] AM&E|o] 0 (Zero) $Jo]E F2to] 7}
-‘g?‘s}t} Zejr] 2 AMD L} Atmel AFe] 29F040 / 29F0400] x}&E=v], z2bzhe] &

2 512KBE 2%} |7} 90nsecE 123}, DSP32 B/DolA= 7702 YolEE 2
01 %’%‘ Al EA] B2 AHEA &8 ZEIOMS Al § FE F3&
3f 0 folER F2to] JHe3t Ui mRe2L} 2] 5 RAMRE o]F ¥ A3 Hrh

Ju

[o

) ¥]%7] 541 3= (UART)
grﬁagi Bl 57| B8 A2E 8250 / 16C450 / 16C550 So] To] AL&E =
H, A7 REoME= Zilogrte] SCC 85c30 AH&3tgdcTh Aoj7] REdMe= §
Al &z1e] 28 Falgl 14, 7456MHzL} 7. 3728MHzE AM&-3C)
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o

Bt i Wbt 1338 1)

e

AXBESER Q%%ﬁ ;

237 3.39 °]E7] BAI(UART) 3 &

(9) A/D 37| 3=
oht21 AT E T]AE A3 Z " A/D A 2A2E oh}ED tlujol&
A1} AD7892E AH&-3tAAch o] 4o HA L ofefel Zrh

- SigE o ImE

A % 1A

- H¥ &% 1.6 usec

- 8 Aok -2.5V ~ +2.5V

- qEsel2: BY 0 A S

S W AT shEeeld by

U J1E A W hold M2 W UY 3AY RIS R
- Tl 5V ddtogw Abg THe

Analog@l®-& 5V ~ 5V2] 8712] ¢I&H-& o}l ofzf2] Anlog mux(HI1-0508)2] A1=§
H &£¥o] 2.5V~ 2.5Vl oz HEH F ADCo] dAdt AR, 2708 EZ¥IA
HEl 2} 2702 2tol 2 AMA 2] YlolHE ¢}
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P

sy 2
Y o T
AMUESTEYL ik N WS
AU % AHALG
O T o %
TR :HIL AN ! !
nmﬁﬂ"‘ 3 i . !
43 K o
z.mm; BN 12
e ] 4 o
5 Xs £ ?\7
mmm? 7 ‘ ]
[ r&? b 1)
51 EETFACESA ‘

321 3,40 Analog MUX 3 Z&

(10) D/A W37 32

D/A % A2} Analogrle] 128]E 420 DAC8420S AM&slda , 71& A¢t
AD588E& Ah&Ste] 5Vt 5VE A8 dste] ARZsioich. D/AE¥Y 2 EE 2] Speed o
FHoll ALEE S, JARE D/A B3] 2 o] I8 Zrh

of rlo

B ORI DA
LY
Twed )
T 5 & : LaLaET
e v B woula L e
% oy b )
¢ i ¥ © 'Lﬁ,:j;g 3 RO
= Sl I PR
&0
i o
i0 ek
.
15 3
s 1] HE foeest
5 Y .
: o e -
; 2 -
TRORANDIFY |
f T

181 3,41 D/A W3] 2

(11) d&Y XE 3=

74HC5412} FPGAE A& Bi-Level?] 12712 Y ILEQ} 8712 U=
ol Hof gith EYREY H¢= EH AEBEHE Aot UL ABsts 7]
22 ARESlaL 9L, UHEEE Gimbal o 7joA = AHESHA] ¢ glrt
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(12) sieliet =} 32

Gimbaloll AM&3h= JiujelE Aojsl= 32 Fivete] Powerd} KeyE 35}
2g /3o Heol glrh shulele] Keyd] A& FtHEtlA LinesE £0°l7]
3§ Al Analog}l¥ WAl& Ag-3F 7 il

fr
X r

i BETESTi ot}

I , B P
. sk i - ]w 2
P G i d i H i i “ TREAR A £
. ‘ ; o
B H ; ; e
gl i PR IR L s [y |7
d Pl el
: : ’ﬁ&“ gobs s o 1k
e ‘i‘,,' Cardpad : 0 IR O P b b
24 e R ; i f
5 ¥u i RR PV I IR meig L
[13] § {12 ] i 1 P b S
: H & % 7 [
Tl R i,
L{ o s l:—x - &
: Tl
vnd o e
- ;
j - '“l(
- H Pl it
fpe 1) A ;}f [RE-L BN RN {12 i
1 ot i Y N
i &N ,yj \ﬁ .
o :
% 1 : i o kg g LR
- ? g *
TR gl i
L " N il
WAL ek £
T L= ST A [ oy h
Y] Y x
! : [ A A R
adamg 1 o
g bl :
T o
‘ SRR

2% 3.42 el AHlo] 32

(13) FPGA
Gimbalol] AFR-3WFPGA= Altera A}2] EPM7128SE A123}9l 3, MAX+Plus 11E A&
3to] VHDLE coding 3l4itt.

olzfe] Li-&2 GimbalHo}7]oll AH&3t VHDL source code ©|T}.

-- MAX+plus II VHDL Template
-~ Clearable flipflop with enable

LIBRARY ieee;
USE ieee.std logic_ 1164.all;

ENTITY Gimbal IS

PORT

(
SerMODE : IN STD LOGIC;
bReset : IN STD_LOGIC;
InReset : IN STD_LOGIC;
WatchdogOut : IN STD_ LOGIC;
Reset 706 : OUT STD LOGIC;
Clk : IN STD_LOGIC;

Start : OUT STD LOGIC;

bReady : OUT STD LOGIC;
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H1 IN STD_LOGIC;
H3 IN STD_LOGIC;
R W : IN STD_LOGIC;
bSTRBO : IN STD LOGIC;
bSTRB1 : IN STD_LOGIC;

bIOSTRB IN STD_LOGIC;
bRD : OUT STD_LOGIC;
bWR : OUT STD_LOGIC;
bIORD OUT STD LOGIC;
bIOWR OUT STD_LOGIC;

A23 IN STD_LOGIC;
A22 IN STD LOGIC;
A21 : IN STD LOGIC;
A20 : IN STD _LOGIC;
AlS : IN STD LOGIC;
Al4 : IN STD_LOGIC;
Al3 IN STD LOGIC;

Data IN STD_LOGIC_VECTOR(3 downto 0);
bCSRAM : OUT STD_LOGIC; -- STRB0:40 -- STRB1:90
bCSFROM : OUT STD LOGIC; -- STRB1:90
bCSUART1 : OUT STD_LOGIC;

-- bCSSparel OUT STD_ LOGIC;
-- interrupt line
-- bIRQO : IN STD_LOGIC;
bIRQ1 : IN STD_LOGIC;
INTO : OUT STD_LOGIC;
INT1 : OUT STD LOGIC;
INT2 OUT STD_LOGIC;
INT3 OUT STD_LOGIC;
-- ADC & DAC Signals
AMUXSEL : OUT STD_LOGIC_VECTOR (3 downto 0};
bCONVST : OUT STD LOGIC;
bEOC : IN STD LOGIC;
OutEOC OUT STD_LOGIC;
bCSADC OUT STD_LOGIC;
DACCTRL OUT STD_LOGIC_ VECTOR(3 downto 0);
-- Bilevel Signals
BiLevelOutl : OUT STD_LOGIC_VECTOR(7 downto 0);
BiLevelOut2 OUT STD_LOGIC VECTOR(3 downto 0);
bRDBiLevel OUT STD LOGIC;
CameraKey OUT STD_LOGIC VECTCOR(7 downto 0)

END Gimbal;

ARCHITECTURE a OF Gimbal IS

COMPONENT EXP
PORT (a_in:
a_out:

END COMPONENT;

IN STD_LOGIC;
OUT STD_LOGIC) ;

SIGNAL sbIOWR STD_LOGIC;
SIGNAL sbIORD STD_LOGIC;
SIGNAL SINTO STD LOGIC;
SIGNAL sINT1 STD_LOGIC;
SIGNAL SINT2 STD_LOGIC;
SIGNAL SINT3 STD _LOGIC;
SIGNAL sbCSUART1 STD_LOGIC;
--SIGNAL sbCSSparel STD LOGIC;
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and sbCSBilevell

0);

O)I

O)I

0);

0' and A21
and A21 =
and A21 =
or bSTRB1
or bSTRB1

) ELSE '1';

) BELSE '1';
"0 and Al3
'0' and Al3
'1' and Al3
'1' and Al3
'0' and Al3
'0' and Al3
'1' and Al3
'1' and Al3

and
and
and
and

and

o
lol
IOI

lol))
vov))

IOI'

|1v)
'O')

lll)

IOI)

Il

|1r)
lov)

lll)

lol)

Data (1)
Data(l)
Data (1)
Data{l)

Data(l)

and A20

and A20

ELSE

and A20

ELSE '
ELSE '

VOI)

lll)

1';
1';

and bIOSTRB

ELSE '
ELSE '

ELSE '

ELSE
ELSE '
ELSE '

ELSE '

lO!)

"

lll)

IOI)

11|>

IOI)

Ill,.

1';

ELSE
ELSE
ELSE
ELSE

ELSE

SIGNAL sbCSBilevell STD_LOGIC;

SIGNAL sbCSCameraKey STD_LOGIC;

SIGNAL sbCSADC STD_LOGIC;

SIGNAL sbCSAMUX STD_LOGIC;

SIGNAL sbCSBilevel2 : STD LOGIC;

SIGNAL sbCSDAC STD_LOGIC;

SIGNAL sbCSStart STD_LOGIC;

SIGNAL  sBANK STD_LOGIC_VECTOR (7 downto
SIGNAL sbBANK STD_LOGIC_VECTOR (7 downto
SIGNAL SAMUXSEL STD_LOGIC_VECTOR (3 downto
SIGNAL sbCONVST STD_LOGIC;

SIGNAL sStart STD LOGIC;

SIGNAL sDACCtrl STD_LOGIC_VECTOR (3 downto
BEGIN

bReady <= '0"';

--bCSRAM <= '0' WHEN (A23 = '1' and A22 = '
'1') ELSE '1l"';

bCSRAM <= '0' WHEN (A23 = '0' and A22 = '1'
ELSE '1';

bCSFROM <= '0'" WHEN (A23 = '1' and A22 = 'Q°'
ELSE '1';

bRD <= '0' WHEN (R_W = 'l' and (bSTRBO = '0°'
bWR <= '0' WHEN (R W = '0' and (bSTRBO = '0°
sbIORD <= '0' WHEN (R_W = '1' and bIOSTRB = '0'
sbIOWR <= '0' WHEN (R_W="0"'" and bIOSTRB = 'O’
bIORD <= sbIORD;

bIOWR <= sbIOWR;

sbCSUART1 <= '0' WHEN (AlS5 = '0' and Al4 =
= '0') ELSE '1'; -- RD & WR

sbCSBilevell «= '0' WHEN (Al5 = '0' and Al4 =
-- WR: Bilevel Output,RD: Bilevel Input
sbCSBilevel2 <= '0' WHEN (Al5 = '0' and Al4 =
-~ WR: Bilevel Output

sbCSCameraKey <= '0' WHEN (Al5 = '0' and Al4 =
-- WR: Camera keys

sbCSAMUX <= '0' WHEN (Al5 = ’'1' and Al4 =
-- WR: AMUX selection

sbCSADC <= '0' WHEN (AlS5 = '1' and Al4 =
-- RD: ADC Read,WR:Convert Start

sbCSDAC <= '0' WHEN (Al5 = '1l' and Al4 =
-- WR: DAC ctrl

sbCSStart <= '0' WHEN (Al5 = '1' and Al4 =
-- WR:

bCSUART1 <= sbCSUART1;

bRDBilevel <= '0' WHEN(sbIORD = '0'

-- Create Bank Select Signal

SBANK(0) <= '1' WHEN (Data(3) = '0' and Data(2)
’OI’.

SBANK(1) <= '1' WHEN (Data(3) = '0' and Data(2)
IOI;

SBANK(2) <= 'l' WHEN (Data(3) = '0' and Data(2)
VOI,.

SBANK(3) <= '1' WHEN (Data(3) = '0' and Data(2)
'0’;

SBANK(4) <= '1' WHEN (Data(3) = 'l' and Data(2)
IO’,.

SBANK(5) <= 'l' WHEN (Data(3) = '1' and Data(2)

and

Data (1)

11!)

ELSE

_67_




’O',‘

SBANK(6) <= 'l' WHEN (Data(3) = 'l1' and Data(2) = 'l’ and Data(l) = '0') ELSE
!o’;
SBANK(7) <= 'l' WHEN (Data(3) = '1' and Data(2) = 'l' and Data(l) = '1') ELSE
!OI;
1BANKO: EXP port map (sBANK(0), sbBANK(0)); -- sbBANK(0) <= not (sBANK(0);
1BANK1l: EXP port map(sBANK(1l),sbBANK(1)); --. sbBANK(1l) <= not (sBANK(1);
1BANK2: EXP port map(sBANK(2),sbBANK(2)); -- sbBANK(2) <= not (sBANK(2);
1BANK3: EXP port map (sBANK(3),sSbBANK(3)); -- sbBANK(3) <= not (sBANK(3);
1BANK4: EXP port map(sBANK(4),sbBANK(4)); -- sbBANK(4) <= not(sBANK(4);
1BANKS: EXP port map(sBANK(S),sbBANK(S)), -- sbBANK(5) <= not (sBANK(5);
1BANK6: EXP port map (sBANK(6) ,sbBANK(6)); -- sbBANK(6) <= not(sBANK(6);
1BANK7: EXP port map(sBANK(7),sbBANK(7)); -- sbBANK(7) <= not (sBANK(7);
PROCESS (bReset , sbCSStart, sbIOWR)
BEGIN
if (bReset = '0') then
sStart <= '0';
elsif (sbCSStart = '1') then
null;
elsif (sbIOWR'event and sbIOWR = '1l') then
sStart <= '1"';
end if;

END PROCESS;
Start <= sStart;

PROCESS (sStart, InReset,WatchdogOut)

BEGIN
if (sStart = '0') then
Reset706 <= InReset;
else
Reset706 <= (WatchdogOut and InReset});
end if;

END PROCESS;

-- interrupt line

PROCESS (bReset ,H1,bIRQ1,sStart) -- UART1 interrupt
BEGIN

if (bReset = '0') then

sINTO <= '0"';

elsif (sStart = '0') then

null;

elsif (Hl'event and H1 = '1') then

sINTO <= not (bIRQ1) ;

end if;

END PROCESS;
INTO <= not (sINTO);

--PROCESS (bReset ,H1,bIRQ2,sStart) -- UART2 interrupt
-~-BEGIN

-- if (bReset = '0') then

- sINT1 <= '0';

- - elsif (sStart = '0') then

-- null;

-- elsif (Hl'event and H1 = '1') then

- - sINT1 <= not (bIRQ2) ;

-~ end if;

~--END PROCESS;
--INT1 <= not{sINT1);

INTL <= '1';
PROCESS (bReset ,Hl1, SerMODE, sStart) -- boot3 0x3900000
BEGIN
if (bReset = '0') then
sINT2 <= '0';
elsif (Hl'event and H1 = '1') then
if(SerMode = '0' and sStart = '0') then

sINT2 <= '1';
else
sINT2 <= 'Q';
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end if;
end if;
END PROCESS;
INT2 <= not {(sINT2);

PROCESS (bReset ,H1,SerMODE, sStart) -- serial boot
BEGIN
if (bReset = '0') then
SINT3 <= '0';
elsif (Hl'event and Hl1 = 'l1') then
if (SerMODE = '1l' and sStart = '0') then
sINT3 <= '1';
else
SINT3 <= '0°';
end if;
end if;

END PROCESS;
INT3 <= not (sINT3);

-- ADC signal
PROCESS (bReset, sbCSAMUX, sbIOWR, Data)
BEGIN
if (bReset = '0') then
SAMUXSEL <= "0Q000";
elsif (sbCSAMUX = '1') then
null;
elsif (sbIOWR'event and sbIOWR = '1') then
sAMUXSEL <= Data;
end if;

END PROCESS;
AMUXSEL <= sAMUXSEL;
bCSADC <= '0' WHEN (sbCSADC '0' and sbIORD

sbCONVST <= '0' WHEN (sbCSADC = '0' and sbIOWR
DbCONVST <= sbCONVST;

'0') ELSE '1';
'0') ELSE '1';

PROCESS (bReset ,bEOC,H1, sbCONVST, bIOSTRRB)
BEGIN
if (bReset = '0') then
OutEQOC <= '0°';
elsif (bEOC = '0') then
OutEOC <= '1';

elsif (Hl'event and H1 = '1') then
if (sbCONVST = '0' and bIOSTRB = '0') then
OutEOC <= '0';
end if;
end if;
END - PROCESS ;
-- DAC ctrl
PROCESS (bReset, sbIOWR, sbCSDAC, sbBANK, Data)
BEGIN
if (bReset = '0') then
sDACCtrl <= "0000";
elsif (sbIOWR'event and sbIOWR = '1') then
FOR 1 IN 0 to 3 LOOP
if (sbCSDAC = '0' and sbBANK(i) = '0') then
sDACCtrl (i) <= Data(0);
end if;
END LOOP;
end if;

END PROCESS;
DACCTRL <= sDACCtrl;

PROCESS (bResget , sbIOWR, sbCSBilevell, sbBANK,Data (0) )

BEGIN
if (bReset = '0') then
BilLevelOutl <= "00000000";
elsif (sbIOWR'event and sSbIOWR = '1') then
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FOR 1 IN 0 to 7 LOOP

if(sbCSBilevell = '0' and sbBANK(i)
BiLevelOutl (i) <= Data(O0);
end if;
END LOOP;

end if;
END  PROCESS;

PROCESS (bReset, sbIOWR, sbCSBilevel2, sbBANK,Data(0))
BEGIN
if (bReset = '0') then
BiLevelOut2 <= "0000";
elsif (sbIOWR'event and sbIOWR = '1') then
FOR 1 IN 0 to 3 LOOP

1if (sbCSBilevel2 = '0' and sbBANK(i)
BilLevelOut2 (i) <= Data(0);
end if;
END LOOP;

end if;
END PROCESS;

PROCESS (bReset , sbIOWR, sbCSCameraKey, sbBANK, Data(0) )
BEGIN
if (bReset = '0') then
CameraKey <= "00000000";
elsif (sbIOWR'event and sbIOWR = '1') then
FOR i IN 0 to 7 LOOP

if (sbCSCameraKey = '0' and sbBANK(i)
CameraKey (i) <= Data(0);
end if;
END LOOP;

end if;
END PROCESS;

END a

'0') then
'0') then
'0') then
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=
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(1) Gimbal S¢j3} wletulg] @ A wepuleje] M43

ABeI S 1% Ginbale] Foidt ejulel Tt o] AR slrh

e o i

1 3.67 Gimbal?] Hoi3t zjetuje] A

2
=

_87_.



Aol =ot 2RIMn[E]] @2} o2k Ty Fob 2ol dAsiglch

F 3.6 20|22 W ERIMu]g o3} gk dA

= 2k
z}o] 2 scale factor 1%
A}o] 2 drift 72 deg/h
Zlo] 2 Y ko] & 35 deg/vh
el M n] g scale factor 2.} 1 %

) HEE FZ 9Hof uhE Hs
A 91X 7ol wel PD Aloj718] olF ZHES (13)4] W (14)Ao 23] 2%
%} < ot wE S U3 R HHE IFH thYFHE 5 HzE st v}
€ damping ratioof th3] AlFao]d-& +3B3lHcrt. AW damping ratio®} Lof
]I]"C‘ o5 UEE thY F&f

H 3.7 Damping ratioo]] u}E o|5 3}

( KP¢ KD(o KPB KDG
1.0 1.1960 0. 0589 1.2440 0. 0622
0.8 1.3156 0,0024 1.3684 0. 0025
0.5 1.4950 -0.1196 1.5550 -0.1244
27 9L 60%, WA 7 BAS NE A4E FUIL BP Y F71E 100
o2 FUTH 74 &0 WY 23 YL vlay 2 29 3.687 13 3.690] F

ol# itk

80

~
[=]
T

D
Q
T

4]
(=]
-

— =10
——— =08
— (=05

Yaw Response (deg)
[ N
<) o

20

0 0.5 1 1.5 2 2.5 3
Time (sec)

3.68 & &2 Ao d5 vl
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40 —

3s| ]
30}
25| i
20} 1
— =10
15| ¢ ]
— =08
— (=05
10} 1
st i

0 0.5 1 1.5 2 2.5 3
Time (sec)

Pitch Response (deg)

a3 3.69 9 & Ao ¥ vl

(3) o4 A= 4% B

BT H%S #7135} 98 Load Profilez} 2 AAAel 27
s Foll izt dlolelet -3 o] 2] 5 dlojE 7t glojo} jitt,

JE‘- URRLY

et
o}
A7l s &gt TEstR] U £531A Rlo|E dlolEl] o &g x|
b AETE Aol tjgdEo ulel Hristelrt. Ao} o]52 damping ratio z= 1
olgtal Bztsle] AAYTE Y 3.70% 27 3.719 A EFo|d Ao E 5
Qe wie} ol gl 2]zt ogsg% ek ddtels 100 Bz B o] 23] whE
Aol d5o] HAwolof FwT ¢ FYEE & + Sk
30 —
~—— 10 Hz
or 1T ook 4
__ 10t .
g ' !
A\
:g’ or ¥ J”\\_’/«/A
3
> ot A
20+ W
-30 : ' : : : : : : :
0 0.5 1 15 2 2.5 3 3.5 4 4.5 5

Time (sec)

25 3.70 Ao} i Bl WE 2F9 by FUE
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30

v '-—- 10’Hz
— 20 Hz
50l — 100 Hz i
__ 1o} ’ _
g |
=
j% SR T 1] -
S n./ -\\/\4 M
T 0} 1
20
30 I 1 1 L | ) L L L
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time (sec)
I3 3.71 Ao vhodZeof] ntE 1A £ M AH=
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A5 A AE 9 4Tt

1. Gimbal AJAEIQ] ¢t A¥w = uhy

7h Al&Ee] S
AU AARIS] 27 & FHE 100 mradFS FX THIESF ALHE 753}
ofof Ftrh ofef 232 Gimbald] & FH=E FAste dolth

B T TR R LTt L Lty

RPY & B HF 2 )23 F )

¥4 CCD :| }EAE7
! 23 7 (Nicon 6D)
2E237
34 (DBASITAMO
FL
2ud Pl ;
PLYEL H R IS
* " [ i ieiets Shetelatatehle oo
v HET
tax
H Z}0] &>
dzAm b ) 3375‘
i g AR @Ay
¥ 2 g
E q} Video Casette Recorder
H System
: Analyzes)
HFAGRE EHF LI WY ! ; : }1017]@‘?% """""""
H H H °

QFA FEE ST YY)

b & bl g

Alttele
(6DOF) 3h O 2t
Gimbal 2 1

A ol B T
2l e B ol A& Rate Table

A

40 TN H O Al A S Rate Table

Oz@@—m

rnJI"'z«_

bl #
s
ol ol
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w5 HA Al dolE H5 QEue]A wix A2

3 AHE FY A2y 74E g8, dolE #5, ZAEAYI) TEo U
Aeislo|l 28 B UAE AsATE. ¥ A2 Aol W Yy
< 242+ 13 3.74, 3,758} @t}

TARGET #2 |
(CONTROLLER:

ANALOG
3IZ HMEEEE

P
ANALOG SENSOR
AR/ TAHE 2

MOTION

ANALOG
S TI0IE

MOTION
TABLE

RS-232C HA
H A TIOIE -~

OIEHOIA UNIT SENSOR PWR

ANALOG/RS-232C RtHAl

AIRDATA |
SIMULATOR

220vAC ——»{]
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Jo_|

DACOOUT

AOGND

DACtOUT

] BNCH#1

AOGND

_] BNCH#2

DAC20UT

AOGND

__l BNCH3

AQGND

’IBNC#4

AQGND

_f BNCH5

AQGND

1l H

Ni Terminal Block

000 000000000 o o o o 0 o
AlCH6
a0 j BNCH#7
FE_
AlCH7
232/422
7pin GND ] BNCH#8
ACH8
GND :l
N\ MT_AICHO -
GND GND
Sensor_ACH1 MT_AICH!
GND GND J3
Sensor_ACH2 MI_AICH2
GND GND
Sensor_ACH3
GND 5V
Ser@&r\l éCHd 1oV
Sensor_ACHS 15v
GND F ON/Off
| +5Vdc — Switch
I | —_— i 1
——— +12Vde
——— | '
+18Vde S e
1 GND P.
73] 3.76 dolg HEE g so]A A F uid Y=

._93-



T} Gimbal A& F3 Alof T3
3 o

AL Al Al WA IE B dolEE o83t Aldel ey AFVAES
TFdstojol 3Tk o] & flste], ZXF APAAE FEI] Y £ZELOE
T-dstalrt
(1) 22835

3% 3.772 AT ABAA (53 HoE 213 T2 ARgA} QlEEol&
= Ho&r}

e e i il

% 3.77 Gimbal A|H-§ 53t Ao] =2 W
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(2) 5% Aol =223

< Y3 ool met E52E Aot

UINT ThreadRoutine(LPVOID pParam)

{

unsigned char MsgData[500]:

DWORD MsgNo;

int i,cnt=0;int InitialTic,FinalTic, CompDuration:
unsigned int Sum = 0;

FILEx fpMTCommand, % fpDataSave:

char Command_ filename[30];

BOOL FIRST=TRUE:

CFDRDemoDlg Mydlg;

unsigned char CommandMsg[10]:

unsigned char MainMsg[]="test\r”;

InitialTic = GetTickCount();
fpMTCommand = fopen( "MTCommand. txt”, 'r”);
fpDataSave = fopen(”DUMMY_WithoutMotion, txt”, "w”);

whi 1e(THREADRUN)
{

FinalTic = GetTickCount();
CompDuration= FinalTic-InitialTic:

if(%?OPERATION)
if(CompDuration > IntervalTimex1000
{
FIRST =FALSE:
if(!feof( fpMTCommand) )
{

fclose(fpDataSave);

Motion Table Start W& A], T}E2] Thread Routineol|x] %3t AlojHE oo

g vd

i1 FIRST)

fscanf( fpMTCommand, "%s %f %f %f %f %f %f\n”,
Command_filename, &Xp, &Yp, &Zp, &Xr, &Yr, &Zr )
. :SendMessage(MainWndHandle, W_ADD_LIST2,0,0);

fpDataSave

fopen( (LPCTSTR )Command_filename, "w”);

m_pComm, Write({unsigned char

*)mode_position,

sizeof(mode_position)-1):

write_position(Xp, Yp, Zp);
m_pComm, Write((unsigned char

*)position_cmd,

sizeof(position_cmd)-1);

Delay(5);
m_pComm, Write((unsigned char

#)mode rate,

sizeof(mode_rate)-1);

write rate(Xr,Yr,Zr);
m_pComm, Write((unsigned char

*)rate_cmd,

sizeof(rate cmd)-1):

InitialTic = GetTickCount():
}
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else
fclose( fpMTCommand ) ;

MTOPERATION=FALSE:;
LAST = TRUE:

. : SendMessage(MainWndHandle, WM_ON_BUTTON2,0,0);

}
}
else;
}
else
{
}

AcqTime = GetTickCount();
. :SendMessage(MainWndHandle, W_ADD_LIST,0,0);
AHRS. Format("%d %12.4f %12.4f %12.4f %12.4f %12.4f

%12.4f" AcqTime, X Rate,Y Rate,Z Rate, X Vel,Y Vel,Z Vel):
fprintf(fpDataSave, "%d %12.4f %12.4f %12.4f %12.4f %12, 4f
%12, 41
%12.4f %12.4f \n", AcqTime, X_Rate, Y_Rate, 7 _Rate, X Vel,
Y Vel,Z_Vel,X Acc,Y Acc):

if(CompDuration > IntervalTime*1000 && LAST)
fclose( fpDataSave):

return 0;

(3) &5t Aol BF diolE = ()

145 2 305 F10EE 255 s
LILLLITISS T I 0000770777770 7 770777777 007777 7770770707777 777777777777777777
0. 90. -120. 20862 0. 0. 2.
0. 90. -120. 20862 0. 0. -2.
0. 0. 149.79138 0. 0. 2.
0. 0. 149, 79138 0. 0. -2.
90. 90, -30.20862 0. 0. 2.
90. 90. -30, 20862 0. 0. -2,
0. 90. -120.20862 0. 0. 6.
0. 90. -120. 20862 0. 0. -6.
0. 0. - 149.79138 0. 0. 6.
0. 0. 149.79138 0. 0. -6.
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¥ 3.8 3% 2% Agule 2 U He

Contents Performance
Height of the system 2204 mm
) Height of axes intersection 1514 mm
Dimension
Width across. outer axis 1990 mm
Base 800 mm
Package size maximum 550x550x550 mm
Package weight nominal 60 kg payload(100 kg max.)
Payload 60 lines at 2 Amp/150 VDC
Electrical access to UUT .
o . 6 lines at 6 Amp/150 VDC
(Slipring-wiring no. 360.06-0060
4 lines at 20 Amp/250 VDC
outer axis middle axis inner axis
Axis ‘wobble
0.5 arc sec 1.4 arc sec 1.3 arc sec
Mechanical -
i Orthogonality error
axis accuracy
between inner and middle axis 1 arc sec
between middle and outer axis 2.3 arc sec
Angular Freedom infinite infinite infinite
Axis inertia without payload 260 kgm 42 kgm 3.6 kgm
Peak torque nominal 1440 Nm 840 Nm 100 Nm
Dynamic  |pgak acceleration with TC 2 2 2
performance |without payload +300, /s +1500, /s +1600, /s
and control |Position accuracy 1.5 arc sec | < 1.5 arc sec < 1 arc sec
aceuracy  \pate range with TC +400, /s +600. /s +1000. /s
Rate range without TC +400, /s +600. /s +1000, /s

Rate stability

(specified max. value}

averaged over 360 deg

+0.0002 %
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Load Celi

2
Gimbal X]A®!o] Mass

uiyy
=}
t}.

[e]

ol AFE A1Z wl, Awfshe WFALS olfet #

=
=

B
~,
~—
8
~
+ =
. 9 dm
k7
s %
| g
I It
o
& &~

= ALt

Z1'531= Mass

1=

gt =242 ofefe} o] Hrl

1=

B2 24 573 Al

By

=
- AHg 87

20T - 507C)

(-

T - 50

A

2d 2

L AHE 2R

)

C

Test Meter(0

. DC 12V

0

(71 & AA

. Hall A4, Photo A & H2 213 R 7hs A4

CdE A4

10-30VDC
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A 0. bmseco| 3}

=
=
Tz} : @) A TEx}/NPN Open Collector &3 THx}/GND Thx}

. A X% : Beam Sensor ZZ ALY AY A HA
. 1msec 1} 2}

: 2|4 20msecoll A Z]th 200sec
£ ’g@*]ﬁ' : 2000sec o]uj

_N.O

Bl IC 12VE S¢stel 2913 7HE22 DC 12V, IC 5VE 3%

. H2A2] Rising Edge7t A1t &3
. AEE ¢ 0. 1msec 0|35}
. ) " Aa 0 2570
. STOP%E 3L HAZ ZH5
(mh) BB W&
. READY, STOP, SEND, RESET
. DISPLAY, NUMBER, MARK, DIVIDER
. 4702l Arraw Key
(vh) A
. LCDE. FEA|
(Ah) 71eb ==},
L DC 12V 9 BhRH(=EEY)
A A914]
. male 9 pin RS-232C wtx}
. 3 Pin Beam Sensor Connector
(o}) dlol®l A% % A% =ok
. 22}2] Number + blank + 25%( A]Z} + blank)
. 91e 9o F 1007) diojEl A A
. A% AL ZRIWOF PCAA HlolE]l S,
. Power off o % dlolg 7]
(Z}) Divider
. 1-1000 7}2] M® 7bs
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o} 710l

w,=(1+A,)0¢,+b,)+w,
@, =1+ 2,)0, +b,)+w,

’1¢ >’10l;a scale factor,

random walk noiseo]T},

X 3.9 Ao &312|&2] Key Parameters

®)

boby = drifte] 23} biaso|3, Wi

8 Typical Valve A

a,, g 5 /sec Z1uke] Bearing®] mpe] 2]3t AjAtS
JorJo e g RAE

Ay A 0.2% Gyro2] Scale Factor

b,, by 1-3deg/h Gyro?] Bias

W, Wo <10deg/V h Gyro2] Random Walk Noise

7h 3% £ ARUS ol8% oxpg AY

2t Ao FRE e LXAFES H20] LIERTH
£ 3.10 FGHHAMNL xA4 A £
. ; . 3~Position| 24—Position
Notation ; Error Coefficient Rate Test| Static Test
Inertial angular rate
Oz s Wy, @y (reference value)
wy , 0y, o] Measured angular rate
/1@’ , /1%, A, Scale factor error o
Ay Ay ", Uy, A gy, Misalignment error ©
Rate- Gyro my , my , Mg Mass unbalance error .
qdy .49 ,43 Quadrature term .
ny, Ny , Ny Anisoelasticity error .
by, b, 5 b, Bias .
Do, s Ta, > T, Random noise
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X 3,11 WGS-84 tEA oA Q] 2|7 B

Parameters Notation Value
X|F X &
(Equatorial radius) a 6,378,137 m
) o 1/298.257223563
Flattening (ellipticity) f (0.00335081066474)
A= AH 2445 . 7.292115x10™ rad/s
(Angular rate of the earth) (0.004178074 deg/s)
A=
. A 127.35438835°(6=1.252)
Longitude
Geodetic -
Position in e 0] 36.37685175°(0=1.321)
. Latitude
Taejon
L5 h 60.738 m (0=2.623)
Height(MSL) ' '
= 58 JtEsx (HiN) 2
(Gravity in Taejon) g 9.7962994 m/s
« Gravity : St=2E&= 72/ (KRISS)
x Geodetic Positon : =88R F A 7L b XM M o A

Rate TestZx A1 (1)oA] ALH xry] ZF o|5A4 2*H(scale factor
error) @} B]AE Q@ *}(misalignment error)E T 4 th FAAAA L] 3=0f T
st ZB3ASHE &S 3% =5 AEuY HAF(2F)3 TYUZ Local Vertical
o] HlEE AYAZ F 3F L£Z AHYE AJAY3F(clockwise)} BEA] A 3E
(counter-clockwise) 2.2 FAA|Z of FAAMA Fof QI7IEE= X AXAHGE, BA
Hol &2 HA4E, FYII&zo tfzt &8 ko] FExo|2HH dgATE 7+
T oth. A 3% 5 Al¥rfe] 35S NED HHEAZ FHA F BEAAAY 2
2 3F 5 AU FAF(2F)3} FEAIE o 22 XU|xHe] FoA

tl.
o Z7IRA
D93 = Q3 = const, 7] =T

Ddi(t) =0, da(t) =0, d3(t) =3t =Q-t
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Qy = £-cos ¢
‘QE = O
Qp, = £-sin ¢

714, 3% 5 AlFdeN doB Foixle A A& oy, AT to]
e AAEE FojA AZtolM d3-t = -t 7} Heh o] ¢, & T 2
Folzl= Z&457 00|22 AZto] ulE 3 AzEx 00] Hrh ™ Ao ZojjA
A= 445 2 Folxls A ZA4E 09 gi=o] wel AviEE AT 2
£=71 983 Zrol Hch

East

2% 3.80 ZE= AlE AEA E)]

(xyz& : IMU, &, &2, B3 @ 35 &5 A8
A= Betol Zzke AN EAEE &Gzt JHEEe] 2 A (3)%
Al (4)ollAd HH A 2AASESY X F 7GRS EYRIA FHI e 4 (6)2
= AeolHr}
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Main : IMU Attitude

Positon Initial Position of the 3-Axis" Test Table
No. ) d.(Roll) ®2 {(Pitch) b3 (Yaw)

0° 0° 0°

_ A

@ dx (1+4,)
g = Bl
bl 4r (1+2,)

A,
e Z, r—
Ao, 4r 1

0° -90° -90°

0. = — ALy
¥z 4 (1+4,,)

a. = By
2 4 (1+4,)

A]x,Z _

90° 0° 90°

- Ahs
e T Yr (1+4,)
_ A]z,S
Pz T T Yx (1+4,)
AN
@y 4”

Measurement : Sum of the Incremental Signals
Constant Rate : +0.1, 0.3, £1.0, £3.0, +100 . /s

1% 3,81 245 A]¥ (Rate Test) A& £
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(i

4. @ AN

7}. Thermal Chamber 2]

-7 2=

© -40C - 100T

3% 3.82 4 BHEAYE FA B

- A7) : 1000 * 600 * 500mm
Lt doly &A A 1%
Power Thermal Chamber
Supply
Data
Acquisition &
System Pt 1000 4dlA
v
Computer Gyro
13 3.82 Hlolg &A A2 A=
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o A2 2 3 (MIL-STD-810E 7]&)

ATET F4NE |
Y
23t 5
20 RTAS p]
0 f »
A7k
30 . yt
|
FaAY

3¢ 3.86 AARANE ==

o T2%ZA]¥ (MIL-STD-810E 7|&)

>

ol
M
il
Sy

o,

12
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(1) @ BHAY dold ¥5 =219 75 34

(9254 92 |[dels A% sg 43| [Hol8 27 %3 $4 | [deols 27 27 $u 0y

|45 A9 99% | [Bays 247 | 95 oy 243 |

(2) 54 =219 7i8
(7h dielg &7 B8 4 ¥
void CRcmprevDlg: :OnRCStart()
{ /7 TODO: Add your control notification handler code here
if {m_Connected == FALSE) {

MessageBox("Can’t open Comport, Comport Setup First
Please!”);

}

return.
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char c[] = ">1A0..3\r":

m_pComm, WriteCommBlock( (char %*)c, 8);
m_gndctrl. ResetContent();
m_gndctrl, AddString(”>1A0. .3\r SAI$R"):

(b A5 dolsl 27 BF 4 ¥4
LONG CRcmprevDlg: : OnTestRoutine(WPARAM wParam, LPARAM 1Param)
{
int FinalTic, CompDuration, cnt=0:
FinalTic = GetTickCount();
if (FirstTic)
{
InitialTic = FinalTic:
FirstTic =FALSE:
}
CompDuration = FinalTic - InitialTic;
if(CompDuration > Duration) MyTimer KillMulTimer();
/7 TRACE( "%d\n”, tttt);
if {m_Connected == FALSE) {
MessageBox(“Can’t open Comport. Comport Setup First
Please!”);

}
char c[] = ">1A0..3\r";

return 0;

m_pComm. WriteCommBlock( (char %*)c, 8);

m_gndctrl. ResetContent();
m_gndctrl. AddString(”">1A0, .3\r $AIE"):
return 0;

(th dlole 5 A tagdge] & A% &4

LONG CRcmprevDlg: : OnReceiveData(UINT WParam, LONG LParam)
{

CString tmp;

int cnt=0, i

m_gndctrl, ResetContent();

/) AZESRE doletg wom, wuel At

if(hexa == FALSE) {
cnt = m_rcvdata, GetLength( ):
m_rcvdata+=m pComm, abln;
ent = m_revdata, GetLength( )-cnt;

for(i = 0: i < cnt; i++)
{
if (logok == TRUE)
fprintf(fpt, "%c”, m_pComm, abIn[i]);
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}

fprintf(fpt, "\n");
m_gndctrl. ResetContent();
m_rcvdatar = m_rcvdata:

else {

m_rcvdata=m_pComm, abln;

cnt = m_rcvdata. GetLength();
m_rcvdata, Empty( ):
m_rcvdata += m_rcvdatar:
for(i = 0; i < cnt; i++)

if (m_pComm, abIn[i] == '<’)
{

tent++;
if (logok == TRUE)

fprintf(fpt,” \n");
fprintf(fpt, "%d

}
if (logok == TRUE)

m_rcvdata = m_rcvdata + "\r\n”;

m_rcvdatar, Format(”%c”, m_pComm.abln[i]);

fprintf(fpt, "%c”, m_pComm, abIn[i]);

m_rcvdata += m_rcvdatar;

m_rcvdatar = m_rcvdata;

ent = m_rcvdata, GetLength():
m_rcvdata, Delete(0,cnt-124);

UpdateData(FALSE);
m_gndctrl, ResetContent();

m_gndctrl, AddString( "E gl Ee] dole} Al HF"):

return TRUE;

nh d B3 AE o

Gimbal 7HHeo] AM&EE #olE #fo]22] 2%
IS ol da 2= Hste] wpE o] E zo|2 &4& 3t
AELR BAtsle B2t 2YE] glo] AlM &

sict,

cE2
<=8

& 71

Al
A
|
o
=
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IH ol E
ol Xlo| =
4 Heb10
31 -2 3
&l H 2%
0 500 1,000 1,500
AZH(E)
I3 3.89 MAM2=H3 54
2.548
ol
" 2.544
o
i
Y 2540 ——eolE A
_E_ ol2 &£8
x{ ot
w ==
5 2.536
2.532

2 3.90 FolE =2 &Y
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5. AEAd

7}. Shaker System®] ApoF

- A ZF A} : LDS (Ling Dynamics System) Co.

- Y% V964 DPAK 130/140K - Combo Base

- & Yelo|8(Slip table)37] : 900 mm x 900 mm (HBT 900)
- & 8F(Capability) : 80 KN

X 3.12 Shaker system A}oF

+ 3 + 3
Max i mum - Sine 38 mm - Sine 38 mm
Displacement - Transient 50.4 mm - Transient 50.4 mm
Maximum - Randoml3. 21 g(rms) - Random 12.44 g(rms)
Acceleration - Sine 13.221 g{rms) - Sine 12.44 g(rms)

- Holg] &3 /43 A]AE! (Data measurement system)

g% | 2w [ A% | $w | w2
T AL . Ch, 64
Acquisition CONCURRENT o
Svst Maxion 9502 COMPUTER C 1 Strain gage® : Ch.32
ysten ©: Microphone® : Ch.16
ENDEVOCO
Accelerometer ENDEVOCO 12
2220D

180 kN Base Shaking System Mbddl Analysis & Post-proosssing
{Model Comparison & Updding)

T3 3.91 WEARAY|
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H3.12 A% X q7] x}F

Model DHV-6000 (s x|@7])
Plate Size 450 % 450 % 28 t

z] = 0 ~ Smm
SRR S 4
F3h4 89 5 ~ 200Hz
Az A MAX @ 50kg

a7l 3.92 Vibration Tester

ol A" 43

27 = A} & (MIL-STD-810E 7] &)

Mo
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Q.04

N
s
5
g’ - 4dB/Qctave
5
Q H
g 0.030§3
& : -6dB/Octave
3 H H H
2 o
£ 002415 T
5 1995 300 1000 2000

FREQUENCY(HZ)

2% 3.93 245X 22yl

(1) XF A o
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(1}) Vibration Shaker (80Hz)
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6. 34 A4

Carriage Size

1

Maximum Acceleration
g(Q=10) in SRS

Minimum Pulse Duration :

a3 3.99 34 A¥7

30 cm x 30 cm

Rated Test Load : 15 kg

0.5 msec

o ZZANY (MIL-STD-810E 7]&)

Ideal SamtoothPulse !

Zero

Refline §

Tolerance Limits - . |

11 {ms] e .

3 3,100 2AAY =2yl
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7. JAFHH 33

7}. MIL-STD-810F A A8 Y

500.4 A (LE) - =« ¢ v v v o oo e e 500.4-1 - 500.4-9
501.4 L2+ - v s e e e s e e e e e e e e e e e 501.4-1 - 501.4-15
B02.4 AL v v o v e v e e e e e e e e e e e e 502.4-1 - 502.4-12
503.4 2Z FA - s v s et e e e e 503.4-1 - 503. 4-11
504 FAjof &gt ed e o e e e e e e 504-1 - 504A-2
505.4 YA} (L) v« v v o v v v e e v e e 505.4-1 - 505. 4A-9
506.4 739+ o o e 0 0o 0o R 506.4-1 - 506.4-15
BO7.4 5E v+« o o o v o v s e et et e e e e e 507.4-1 - 707.4A-2
508.5 FIO]+ « o ¢ v o v ettt e e e e e 508. 5-1 - 508, 5-14
509.4 GE ¢« ¢ ot e e e e e e e e e e e e e 509.4-1 - 509.4-12
510.4 X @ HA] - o - 0 oo et e e e e e 510.4-1 - 510.4-15
511.4 ZA 7] - « ¢ - o e o v e e e e e e e 511.4-1 - 511.4-7
5124 Hg v+ v - o s e e e e e e e e 512.4-1 - 512.4-10
513.5 ZEET + ¢ -+ o o o e e et e e e e e e e e 513.5-1 - 513.5-16
514.5 Z1F  c s s s e e e e e e e s e e s e 514,5-1 - 514.5C-16
BI5.5 AL « ¢ o o et e e v e e e e e e e e e e 515.5-1 - 515.5B-2
516.5 FZ + » « + o ¢ s oot t e 516.5-1 - 516.5C-4
517 HRZ « + = ¢ v v o v e e e et e e e e e e 517-1 - 517-30

518 AR Th7l+ ¢ o v o o - o e e e e e e e e e e 518-1 - 518-9
519.5 R ZZF -+ ¢ o v v v ettt e e e e e e 519.5-1- 519.5D-12
520.2 2%, %, A U I .- e 0o . 520.2-1 - 520.2A-11
521.2 AW/BAH 73 - - - s e e e e e e e e e 521.2-1 - 521.2-8
522 EFGE B2« v v ot e e e e e e e e e e e e 522-1 - 522-18
523.2 AZ-BFF/ LT v+« o ot ot e e . 523.2-1 - 523.2A-10
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S B UEAR lhza gasluelae Y| 2% 1exd A
(Temperature and 1 21 O 0.2 20 218 -15C~+857C S AE =R
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Sec 6.0 =2Ag . AT E 95% o] Ab
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s adn P17 BB ANes 3 N
(Operational Shoc)k E N AN s A T o 12g - 7=
and Crash Safety =2 A= ,
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2 Aol FRE AEe Amg -~ U AEAY R s
) 2 = A3 As= g M: - B AxAy - K - Ay
5 A ¥ (Vibration) @] A% HZo AUIMINE AASE AZAH Acceleration  Power - Aol g tEE
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ec 8. T - Aplat AEAY = A
=
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AB(Fluid |4 ole 21§ B CERAY o R A e
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Sec 11.0 &2 S oxle] &% : 2
. . 0 5 T =5
stelzel F: 43 =2 | I
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MB(Fungus 10 e 4 e C YA Ao 24 S 20T,  Aus
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HE A5 Alge] 53 Al vy =K Al %]
21717V 2F e AHFY o
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Sec 19,0 Ftelaie] B WEE & 30A

- 123 -
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7b 7H8 AbE
- 25312 3709 i HolEE o]Fo| At} ¢ Inner, middle, outer table® -
R FIe=
- 2} "Ho| &2 Hol& ztEAC tis] tiFo|EE, Y RUE FHL cfyH
Fel g Fich
- 5:1}_4 "6"“ Lﬂ—r«] st 4ol 5’3?}%‘3}. olefl wie}l middle, outer
th & A= ofof thdt
S *‘?‘*]3}5‘—% 3&‘:}. 7 ZYE 83%% 3178H e g FH3ich
ol EE o|F = AHL FYHFUE 2RSS, 1=2A EXsta, AY ¢
= ‘31‘3]'3’— 3“:}. %, EE, 7o, AR o FY RHE gt @
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ol
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- 7} Hol&9 CG‘——- Zh HlolE ztEAY {Ho x|tz PR o]
Balancingo] 2J3f o|FojZTisl 713 3tct,

rr

v 2EA
#3 HFAY 2 gol B tigt AAE BTt HAE2FAY HF FIT]
o] &5 dA|3H= Inner table XEAY AAE 3-2-12] EAHE o] FolziTh
X}xﬂ N3 BAE FH37] 5] DM(Direction Cosine Matrix)E AMR-3lo] A 2)3}
th3 2Tl

- 4 FHIFEA oA Outer table RIEAZ 2] HH,

—sin¢ cos¢ 0

[ cos¢ sin¢g 0
=
0 0 1
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- Outer tableolx] Middle tableZ 2] W3t

cosf 0 —sin
D§=l 0 1 0

sind 0 cosé

- Middle tableofjA] Inner tableZ 2]

22

1 0 0
D§=[0 cos¢ sing

0 —sing cos¢

th 7 HelE HEA iy AGE W ZHE 4

(1) Outer Table

o] & olgfMx}E 38 A}R5IH outer tableo] tis] B2H Zrolel gl
- Angular velocity ws

Outer table &l Z}&HEE ZIR|aL z&of tish Mgt ulety #43 2EA
o] th3} outer tabled] A Z&w Ll thez} 2l

W3y
W3 T | W3y
W3,
0 @, 0
¢ W, ¢

o714, B3 2EAE A ¢erg, «;=0 ofrh

- Angular Momentum H;

gt

7 25U The AL o83 7T 4 gtk
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4714, 18] 7oA 2t eol&2 2t BRol el oI, tjzt Bolrt
whebd 2 £5He thest et

I, 0 0] oz
H3 b 13 ¢ a)3 0 IBy OJ (1)3y
0 O 13 (1)32

- m@E
RAIEE g A& wHEEc
M3 = H3 + CU3XH3

M3 = H3+ CI)BXHB

0 0 0
= 0 |+ | 0]x 0
I, 03, W3, Iy, w03,
0
= 0.
]32 W3,
(2) Middle table
- Angular velocity ®;
| W, 0 W3y
0, = | wy| = | 0| + Dj| wy
| W, 0 W3,
[ 0 cosd 0 — sin 0
= | gf + 0 1 0 0
L 0 sind 0 cosf ]| ws,
[0 — sin fw,,
= | g| + 0
L 0 cos fws,
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- Angular Momentum H,

Hy =1, o
IZxa)Zx — sin 6]2;\:6032
= IZya)Zy = BIZ}'
]ZZCUZZ Cos 6[2za)3z
- EHE
Iy @oy i j k
Izya)2y + (sz wa Cl)z‘Z
1220).22 IwaZx IZya)Zy IZza)Zz
Iwa:Zx (122 - ‘[Zy) Cl)zwaZ
IZway + (IZx - IZz)wZZ(‘)Zx
L, 0,, Iy — L) 0,0y,
(3) Inner table
- Angular velocity @,
[ W1y
0, = | o,
| D1z
[ ¢ Wo,
= 0 +D21 Way
L 0 J Wy,
[ QS I ]. 0 0 Woy
=10+ 1|0 cos¢ sing|| wy,
L 0 |0 —sing cos¢l | wo,
r ¢‘ r Wy .
=|10]|+| cosdwy,+ singw,,
0] | —sindwy, + cosdw,,

- Angular Momentum H,

H =1"w
lewlx
Ilya)ly
Ilza)lz
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- BHlE

M, = H+ w,xH,

1,01, i i k

Lyo,| + | o W1y P
Ilza)lz ]lxwlx ]lya)ly Ilzwlz
leailx (Ilz - Ily)a)lywlz
Iiyw,, (I, — 1) 0,0y,
I, w,, (Ily - le)wlxwly

gt &% AEdoldE& Sl Hsiopd AN
sty M= ISP LR p,q,7,4,0,¢ 2 6709 state
T Aol whE WHEE Fafopgirt. 12]al table?] FFo] Motoroll 23 o]
! ofofl thgt A EIF F2lE]ojof T}
el ®alste] BlAEY B ALEE p, q rolgt ¥ A, ol& imner

<] P,
table?] ZH4EE w3} UX|3ict, o] F Ao A= inner tablel] Zt&EE o]8-3}

v.s. Euler Angle?] ¥H3}&.

) =43
HAESY 42 E gl @ A-$, ol= inner table?] Z&E o} dX|giT),

2004 AT M7 B =T Ao th3] inner tabled] AME HHTLZ,
%2} Euler Angle?] #Al= oS3} Zr}

[ D @D1x
0w = q} = | w,,
| » a)h
r ¢ O
= + D2 + DZD3[ 0]
i 0 ¢
"1 0 —siné @
= 1|0 cos¢ singcosé|| @
L0 —sing cosgcosbi| ¢

(2) Motor&oflA 8] Z+& T2} inner table Zt5E 8] HAAL
7V 371 Al 718 Motoroll &]3] FolR oz, olo] 23t Zh&x HED |

- 130 -



B 24l imer tabled] 2% wof th WANe] FajAckt). 2 BElE
@A che) 3 ol FHo] ALFHLE B AAIAL slole] G FAI3
A%, Be &3 At SH4E J2e thet 2ok

i I

- inner table BEQ] &% @ oy,
- middle table REJS] ZI&% @ w,,
- outer table RE| Q] Z&H% 1 w,y,

2l Al e Z&Esb WSt olof ulel inner tabled] A7 AAFELSE, o]o

17“]% ——T’—?‘SHO]: U.'I:I' ‘é‘, ( WDy, Dyys a)lz) 9’]’ ( W1xs Wiy, w3z)‘°’] ‘-“11'_}.'7‘1]'}‘]!% '7":6H
],

4 o,k the grh

w1, = CO0S $wy, + sindw,,

= cos ¢w,, + sin ¢ cos Gw,,

323 ops thEI Zrh

Wy, = — singw,y,+ cosdw,,

= —singw,,+ cos$cos fw,,

mhebd Theel BANS WA

(l)lx ]. O O w]x

w,| = {O cos¢ singcosd wzy‘

wy, 0 —sin¢g cos¢cosbl| ws,
(3) Z} el ZHof tf3t BRIE AAA].

B A A A A3 BRHIE Al oJshH = 97§2] Equationo] FI|RiTh o] 2]
S °]&3lo], EELte éoﬂ 2l Ao & Y AL, Al Y By Fof #
3t 210 F HFF]ojol3lr}, 712 inner tableo]] 2]3l middle, outer tableo]
A8rS FA ¥, middle tableoﬂ 2]5] outer tableol] RWE Zlo] W3}A HT}.
5 thgel BAAE Falok wiet
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My= M,,+ D;M, o] y ¥}3F 42
My = My, + (DM, + D5M,) 2] z w3k 42

My, My, My= inner, middle, outer tableE Za|”7] $3t REQ E

o 71 A,
Aojtt. ofof thsfM = 54 =& Holth

(4) B¥ FHAZ gt ZHE JAA

lea;lx_*_ (Ulya)lz(llz — Ily) = de
(L}) Middle tableo] tf3t RHE 2]

Middle tableo] th3] L= RHE 2]
tableo] o3t @3 EZF ZIHCH

- Middle tableo]] &J3t RHE M,2] yu}3l
My, = IZyCJZy+ W, W, (I, — Ip,)

- Inner tableo]] 2]3 RHIE o3k

1 0 0 L, 0y, + o,0(L; — 1)
D%Ml = 0 C‘OS ¢ - Sin% [ly Cl;ly + wlzw]x(llx - Ilz)
0 sing cos¢ I, 6512 + wlxwly(lly - le)
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le a;lx+ wlywlz(llz - Ily)
= | cos ¢{]1y o1, + oo, — 1)} — sing{, o), + 00,1, — 1)}
sin ¢{11y a;ly + w01, — ]lz)} + cos ¢’{Ixz o, + @y, 01,(1,, — le)}

8 3hH Middle table?] RE Fof 2t&3l= ERIEE

nllo

A7NA, y W HED

=a=2) %_lt}.

My = IZya;Zy + w22w2y(12x - Izz) + cos ¢{ I, a;ly + w,0,(1), — Ilz)}

— sin ¢{Ilz a;lz + wlxwly(]ly o [lx)}

(T}) Outer tableo] ti3t ZHE 4]

Adsrg WA Hrh mep

Outer table® inner tablez} middle tableol] 2|3}
outer tableo] ThEl BE 3 AFolMel HWME Ae Thezt Po| ofLolrk.

Mo

My = Ms, + (DM, + DiM,) 2] z w3k A

- Outer table?] EWE Alojjr|2] zulsk AR

M32= 132(532
- Middle tableo]] ]38} o33}

12xw.2x + (122 - ]Zy)wawZZ
Lywy+ (I, — 1) 05,05,
122(522 + (12) — sz)a)zx(l)zy

0

{ cosé‘ 0 sind
—sind 0 cos @
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glodo] : MFC (Visual C++ 6.0)
. Bk

T

CPP 3}y
FDRDemo. cpp
FDRDemoDlg. cpp
PortSetl. cpp
FDRDemo. rc
stdafx, cpp

Header ¥}
FDRDemo. h
FDRDemoDlg. h
PortSetl.h
ConLsh. h
stdafx. h

29 CPP ¥l ag s AA

J11077 7771771107077 77727707707077077717070707777777777770707707777707777777777000077777707077077/7777771777777
177777

FDRDemoDl1g, cpp

1177007 0777777777707777770070777777777777707777777077707777777711777077777777717777770770077077777777777777
/177777

#include “stdafx.h”

#include "FDRDemo.h”

#include “FDRDemoDlg h”

#include "ComLsh.h”

#include "PortSetl.h”

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE_ :
#endi £

#define IP_ADDR_SAT ”150.197.46. 20"
#define PORT_ADDR_SAT 7100

#define WM_ADD_LIST WM_USER +1

#define WM_ADD_LIST2 WM_USER +2

#define WM_ON_BUTTONZ WM_USER +3

LITETIIIII IR I7 7777701007707 77707777007 /7777777777777777777
#define SCALE_POS (4294967296.0/360.0)

#define SCALE_RAT (4294967296, 0/22500. 0)

#define SCALE_ACCEL (4294967296. 0/1406250.0)

#define SCALE_FREQ (4294967296, 0/4000.0)

#define SCALE_AMPL (4294967296.0/360.0)

#define SCALE_PHASE (4294967296.0/360.0)

char position_cmd[] = {"d:P 1,#14\0\O\O\O:P 2, #14\0\O\O\O: P 3, #14\0\O\O\O\n"}:
char rate_cmd[] {"d:R 1, #14\0NO\O\O: R 2, #14\0\O\O\O: R 3, #14\0\O\O\O\n"};

char accel_cnd[] {"d:A 1, #14\0NO\ONOD: A 2, #14\0\O\ONO: A 3, #14\0\O\O\O\n"}:

char osc_cmd[] = {"d:o 1, #212\0\0\ONONOAONONONONONOND: 0 2, #212\G\ONONONONONONONONONOND: 0
3, #212\0\0\0\O\O\ONONONONONONONN "}

char ratel_cmd[] = {"d:r 2,#14\0\0O\O\O\n"}:

char svectorl_cmd[] = {"d:s 1, #18\0\0\O\O\O\ONONONN" }:
double x_pos, y_pos, z_pos:

char mode_rate[] = {"m:r 1ir 2:r 3\n"}:

char mode_position[] = {"m:p 1ip 2:p 3\n"}:

void write_position(double x,double y,double z)
(long &position_cmd[9] long)( SCALE_POS):

1:) = ( X %
(long %) &position_cmd[21] = (long)( y * SCALE_POS):
(long %) &position_cmd[33] = (long)( z % SCALE_POS):

3% 38 3%

}

void write_svector(double x,double y,double z, double p, double q,double r)

*(long %) &svectorl_cmd{9] = (long)( x * SCALE_POS):
7/ #(long %) &svectorl_cmd[21] = (long){ y * SCALE_POS):
/7 #(long %) &svectorl_cmd[33] = (long)( z % SCALE_POS):
#(long %) &svectorl_cmd[13] = (long)( p * SCALE RAT):
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}
void write_rate(double x,double y,double 2)
{
long scaled_rate[3]:
%(long %) &rate_cmd[9] = (long){ x * SCALE_RAT);
#(long %) &rate_cmd[21] = (long)( y * SCALE_RAT):
%(long *) &rate_cmd[33] = (long)( z * SCALE_RAT):
}
void write_osc{double magl,double freql,double phasel,

double mag2, double freqZ, double phase2,
double mag3, double freq3, double phase3)

{
#(long %) &osc_cwd[10] = (long)(magl % SCALE_AMPL):
#(long %) &osc_cmd[14] = (long)(freql % SCALE_FREQ):
#(long %) &osc_cmd[18] = (long){phasel * SCALE_PHASE);
*{long *) &osc_cmd[31] = (long)(mag2 % SCALE_AMPL):
%*(long %) &osc_cmd{35] = (long)(frqu % SCALE_FREQ):
#(long %) &osc_cmd[39] = (long)(phase2 % SCALE_PHASE);
*(long *) &osc_cmd[52] = (long)(mag3 % SCALE_AMPL):
#(long *) &osc_cmd[56] = (long)(freq3 = SCALE_FREQ):
%(long %) &osc_cmd[60] = (long)(phase3 * SCALE_PHASE):

}
void Delay(int sec)
{

int InitialTic,FinalTic, CompDuration, cnt=0:
InitialTic = GetTickCount():

FinalTic = GetTickCount():

CompDuration= FinalTic-InitialTic:
?hile(CompDuration/IOOO < sec)

FinalTic = GetTickCount():
CompDuration= FinalTic-InitialTic:

}
LI7ITIT7777077777077077707770777777777700777777777770177770777777771777/707717

HWND MainWndHandle:

BOOL THREADRUN = TRUE:

BOOL MTOPERATION = FALSE:

BOOL LAST = FALSE:

BOOL GPSTHREADRUN = TRUE:

int IntervalTime;

CSerial Comm MySerialCom, m_pComm;

CSerialComm MyGPSSerialCom:

CUdpCliCom TxPortToSATmoden :

float Xp, Yp, Zp, Xr, Yr, Zr:

float RollAngle,
PitchAngle
YawAngle
RollRate
PitchRate,
YawRate, Ax, Ay, Az, AccTenp, SysTemp;

unsigned int AcqTime :

CListBox #Listl,#%List2, *List3:
CString ListS;

CString AHRS, COMMAND, GPSDATA:
static struct SaterllitePacket

unsigned char header:
float RollAngle:
float Pitchangle:
float YawAngle:
float RollRate:
float PitchRate;
float YawRate;
float Latitude:
unsigned char N:
float Longitude:
unsigned char E:
float Altitude:
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unsigned char CheckSum;
} SPacketForm:
SaterllitePacket SPacket:

float X_Rate, Y_Rate,

Z_Rate ,X_Vel .Y _Vel,Z Vel,X_Acc, Y_Acc, Z_Acc, X_Angle,

Y _Angle, Z_Angle,GPS_X Vel,GPS_Y_Vel,GPS_Z Vel:

int GPS_X_Pos, GPS_Y_Pos, GPS_Z _Pos, X_Pos, Y_Pos, Z_Pos, GPS_TOW;

l{}INT ThreadRoutine(LPVOID pParam)

unsigned char MsgData[500];

DWORD MsgNo:

int i,cnt=0;int InitialTic, FinalTic, CompDuration:

unsigned int Sum = 0:

FILE* fpMTCommand, * fpDataSave:

char Command_filename[30]:

BOOL FIRST=TRUE:
CFDRDemoDlg Mydlg:

unsigned char CommandMsg[10]:

unsigned char MainMsg{]="test\r":

InitialTic = GetTickCount():

fpMTCommand = fopen("MICommand, txt”, “r”);
fpDataSave = fopen("DUMMY_WithoutMotion, txt”, "w”):

y{vhi le(THREADRIN)

FinalTic = GetTickCount():
CompDuration= FinalTic-InitialTic:

i f(MTOPERATION)
{

if(CompDuration > IntervalTimex1000 ) FIRST)

FIRST =FALSE:
if( tfeof ( fpMTCommand ) )

fclose( fpDataSave);
fscanf( fpMTCommand, “%s %f %f %f %f %f

%f\n", Command_filename, &Xp, &Yp, &Zp, &Xr, &Yr, &Zr):

sizeof (mode_position)-1):

sizeof(position_cmd})-1):

: :SendMessage(Main%¥ndHandle, WM_ADD_LISTZ, 0, 0):
fpDataSave = fopen((LPCTSTR)Command_filename, "w");:

m_pComm. Write((unsigned char *)mode_position,
write_position(Xp, Yp, Zp}):

m_pComm. Write((unsigned .char %*)position_cmd,
Delay(5):

m_pComm. ¥rite({unsigned char *)mode_rate, sizeof(mode_rate)-1):
write_rate(Xr,Yr, Zr):
n_pComn, ¥rite((unsigned char *)rate_cmd, sizeof(rate_cmd)-1):

InitialTic = GetTickCount():
}

else

fclose{ fpMTCommand ) :

MTOPERATION=FALSE;

LAST = TRUE;

: : SendMessage(Main¥ndHandle, "™M_ON_BUTTON2,0,0):
}

write_rate(0,0,0);
m_pComm, Vrite({unsigned char %)rate_cmd, sizeof(rate_cmd)-1):

AcqTime = GetTickCount():

. : SendMessage{MainWfndHandle, W_ADD_LIST, 0, 0):
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AHRS, Format( "%d %12. 41 %12, 4f %12. 4f

%12.4f", AcqTime, X_Rate, Y_Rate, Z_Rate,X_Vel,Y Vel,Z_Vel):

#12. 4f

%12.4f

fprintf(fpDataSave, "%d %12.4f %12.4f %12 .4f %12 4f %12 4f %12, 4f

%12.4f %12.4f \n",AcqTime, X_Rate,Y_Rate,Z Rate,X_Vel,Y Vel,Z_Vel, X_Acc

}

if(CompDuration > IntervalTimex1000 && LAST)
fclose(fpDataSave)

return 0;

?lass CAboutDlg : public CDialog

public:
CAboutDlg( ):

// Dialog Data
//{{AFX_DATA(CAboutDlg)
enum { IDD = IDD_ABOUTBOX }:
//}}AFX_DATA

// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(CAboutDlg)

protected:

virtual void DoDataExchange(CDataExchange* pDX): // DDX/DDV support
//}YAFX_VIRTUAL

// lmplementation

protected:
/7{{AFX_MSG(CAboutDlg)
//}}AFX_MSG

\ DECLARE_MESSAGE_MAP( )

?AboutDlg::CAboutDlg() : CDialog(CAboutDlg: : IDD)

//{{AFX_DATA_INIT(CAboutDlg)
) //}YAFX_DATA_INIT

void CAboutDlg: : DoDataExchange(CDataExchange® pDX)
{

CDialog: : DoDataExchange{pDX):
/7 /{{AFX_DATA_MAP(CAboutDlg)
. //} }AFX_DATA_MAP

BEGIN_MESSAGE_MAP(CAboutDlg, CDialog)
//{{AFX_MSG_MAP(CAboutDig)
// No message handlers
//}YAFX_MSG_MAP
END_MESSAGE_MAP()

JIIIIIIL 7777007770777 7 777107077707 0707077777777777077777777077770717717777777
// CFDRDemoDlg dialog

CFDRDemoDlg: : CFDRDemoD1 g(CWind% pParent /#=NULL:/)
{ : CDialog(CFDRDemoDlg: : 1DD, pParent)

//{{AFX_DATA_INIT(CFDRDemoDlg)
m_IntervaiTime = 5:

m_Xp = 0.0f:
m_Yp = 0.0f:
m_Zp = 0.0f:
m_Xr = 0.0f:
m_Yr = 0,0f;
m_Zr = 0.0f:

m_Mode = _T("LOCAL"):

m_editvalue = _T(""):

//YYAFX_DATA_INIT

// Note that Loadlcon does not require a subsequent Destroylcon in ¥in32
} m_hIcon = AfxGetApp()->Loadlcon(IDR_MAINFRAME):

¥oid CFDRDemoDlg: : DoDataExchange(CDataExchange® pDX)
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CDialog: : DoDataExchange(pDX ):
/7 7{{AFX_DATA_MAP(CFDRDemoDlg )
DDX_Text(pDX, IDC_EDIT1, m_IntervalTime):
DDX_Text(pDX, IDC_EDIT2, m_Xp):
DDX_Text(pDX, IDC_EDIT3, w_Yp):
DDX_Text(pDX, IDC_EDIT4, m_Zp):
DDX_Text(pDX, IDC_EDIT5, m_Xr):
DDX_Text(pDX, IDC_EDIT6, m Yr):
DDX_Text(pDX, IDC_EDIT7, m Zr):
DDX_LBString(pDX, IDC_LIST2, m_Mode):
DDX_Text{pDX, IDC_EDIT8, m_editvalue):
) //}}AFX_DATA_MAP

BEGIN_MESSAGE_MAP(CFDRDemcDlg, CDialog)
7 /{{AFX_MSG_MAP( CFDRDemoDlg)
ON_WM_SYSCOMMAND( )
ON_TM_PAINT( )
ON_WM_QUERYDRAGICON( )
ON_BN_CLICKED( IDC_BUTTON1, OnButtonl)
ON_EN_CHANGE( IDC_EDITI, OnChangeEditl)
ON_EN_CHANGE( IDC_EDIT2, OnChangeEdit2)
ON_EN_CHANGE( IDC_EDIT3, OnChangeEdit3)
ON_EN_CHANGE( IDC_EDIT4, OnChangeEdit4)
ON_EN_CHANGE( IDC_EDIT5, OnChangeEdit5)
ON_EN_CHANGE( IDC_EDIT6, OnChangeEdit6)
ON_EN_CHANGE( IDC_EDIT7, OnChangeEdit7)
ON_BN_CLICKED(IDC_BUTTON2, OnButton?2)
ON_EN_CHANGE(IDC_EDIT8, OnChangeEdit8)
//Y}AFX_MSG_MAP
ON_MESSAGE(WM_ADD_LIST, OnDisplayList)
ON_MESSAGE(WM_ADD_LIST2, OnCommandList )
ON_MESSAGE( WM_ON_BUTTONZ, OnBut ton2)
END_MESSAGE_MAP()

JI117707707 7777007777777 77770777007077777770777777777717777/777777177777777777
// CFDRDemoDlg message handlers

}{300L CFDRDemoD1g: : OnlnitDialog()
CDialog: :OnlnitDialog():
// Add “About...” menu item to system menu.

// IDM_ABOUTBOX must be in the system command range.
ASSERT{ (IDM_ABOUTBOX & OxFFFQ) == IDM_ABOUTBOX):
ASSERT(1DM_ABOUTBOX < 0xF000):

CMenu# pSysMenu = GetSystemMenu(FALSE):
if (pSysMenu != NULL)
{

CString strAboutMenu;
strAboutMenu, LoadString( IDS_ABOUTBOX);
%f ('strAboutMenu. IsEmpty())

pSysMenu->AppendMenu(MF_SEPARATOR):
pSysMenu->AppendMenu(MF_STRING, IDM_ABOUTBOX, straboutMenu)

}

// Set the icon for this dialog. The framework does this automatically
// when the application’s main window is not a dialog
Setlcon{m_hIcon, TRUE): // Set big icon
Setlcon(m_hlcon, FALSE): // Set small icon

// TODO: Add extra initialization here
MainWndHandle = m_h¥nd:
IntervalTime=m_IntervalTime:
//TxPortToSATmoden, Open ( 1P_ADDR_SAT, PORT_ADDR_SAT, FALSE, 160)

Setcomm( ):
/7 GPSSetcomm( ):

Listl = (CListBox#)GetDlgltem(IDC_LIST1):

List2 = (CListBox*)GetDlgltem(IDC_LIST2);
/7 List3 = (CListBox#)GetDlgltem(I1DC_LIST3):
7/ SetTimer(0, 1000, NULL):

m_Mode = “LOCAL”:

List2->DeleteString(0):

List2->InsertString(0, (LPCTSTR)m_Mode):

return TRUE: // return TRUE unless you set the focus to a control
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¥oid CFDRDemoDl1g: : OnSysCommand(UINT nID, LPARAM 1Param)
if ((nID & OxFFF0O) == IDM_ABOUTBOX)
{

CAboutDlg dlgAbout:
dlgAbout, DoModal( ):

else
CDialog: : OnSysCommand(nID, 1Param):
}

/7 1f you add a minimize button to your dialog, you will need the code below
// to draw the icon. For MFC applications using the document/view model,
// this is automatically done for you by the framework.

void CFDRDemoDig: :OnPaint{)
{ if (Islconic())
{ CPaintDC dc(this): // device context for painting
SendMessage(WM_ICONERASEBKGND, (WPARAM) dc.GetSafelide(), 0):

// Center icon in client rectangle

int cxlcon = GetSystemMetrics(SM_CXICON):
int cylcon = GetSystemMetrics(SM_CYICON):
CRect rect;

GetClientRect(&rect):

int x = {(rect.Width() - cxlcon + 1) / 2:
int y = (rect.Height() - cylecon + 1) / 2:

1oH

// Draw the icon
dc, Drawlcon{(x, y, m_hlcon):

else
CDialog: :0nPaint();
}
// The system calls this to obtain the cursor to display while the user drags
//  the minimized window.

?CURSOR CFDRDemoDl g: : OnQueryDraglcon( )
return (HCURSOR) m_hlcon;

//pmh code start
zoid CFDRDemoDlg: : Setcomm( )

// TODO: Add your control notification handler code here

CPortSet MyPort:

/% if(MyPort,DoModal() == IDOK)
i f( THREADRUN)
{

THREADRUN = FALSE:
Sleep(1000):

}

MyPort, sCommPort = “COM1”:

MyPort, dwBaudRate = 38400:

MyPort, byByteSize = 8.

MyPort. byParity = 0:

MyPort, byStopBits = 1;%/

MySerialCom, Open{ "COM1”, 38400, 8, NOPARITY, ONESTOPBIT):

THREADRUN = TRUE:

AfxBeginThread(ThreadRoutine, m_h¥nd, THREAD_PRIORITY_NORMAL, 0,0, NULL)
/7 }

}
void CFDRDemoD1g: : GPSSetcomm( )

- 165 -



// TODO: Add your control notification handler code here
CPortSet MyPort:

/% MyPort. sCommPort = "COM2”;
MyPort. dwBaudRate = 4800;
MyPort, byByteSize = 8:
MyPort. byParity = 0:
MyPort.byStopBits = 1:%/
MyGPSSerialCom. Open( "COM2”, 4800, 8, NOPARITY, ONESTOPBIT):

GPSTHREADRUN = TRUE:

/7 AfxBeginThread(GPSThreadRoutine, m_hWind, THREAD_PRIORITY_NORMAL, 0, O, NULL)
;/ SetTimer(0, 100, NULL):
1{300L CFDRDemoDl g: : CheckSum(unsigned char %Data, int no)
int i:
int rtn;
// rtn = Data[2]:
for(i =1 i <= 28 i++)

rtn += Datalil]:

}
if (rtn % 256 == Data[29])
return TRUE:
else
) return FALSE;

long CFDRDemoDlg: :OnDisplayList(WPARAM wParam, LPARAM 1Param)
{

Listl->InsertString(0, (LPCTSTR)AHRS):
UpdateData(FALSE):
Listl->DeleteString(17):

return 0;

1
long CFDRDemoDlg: : OnCommandList(WPARAM wParam, LPARAM 1Param)
{

/7 List2->InsertString(0, (LPCTSTR )COMMAND):

// UpdateData(FALSE):

/7 Listl->DeleteString(10);
m_Xp = Xps
UpdateData(FALSE):
m_Yp = Yp:
UpdateData(FALSE):
m_Zp = Zp:
UpdateData{FALSE):
m_Xr = Xr:
UpdateData(FALSE):
m_Yr = Yr:
UpdateData(FALSE):
m_Zr = Zr;
UpdateData(FALSE):
return 0.

}
long CFDRDemoDlg: :OnGPSList{WPARAM wParam, LPARAM 1Param)
{
/7 List3-DInsertString(0, (LPCTSTR)GPSDATA);
/7 UpdateData(FALSE):
// Listl-D>DeleteString(10):
return 0:
}
\{/oid CFDRDemoDlg: : OnOK( )
// TODO: Add extra validation here
MyGPSSerialCom, Close( ):
MySerialCom, Close():

m_pComm. Close( ):
CDialog: : OnOK( ):

void CFDRDemoDlg: :OnButtoni()
{

// TODO: Add your contrel notification handler code here
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m_pComm. Open( "COM2”, 9600, 8, 2,2):
unsigned char remote[] = "R\r”:
m_pComm, ¥rite(remote, 2);
Delay(1):

m_Mode = "REMOTE”:
List2->DeleteString(0)
List2->InsertString(0,
UpdateData(FALSE):
write_position(0.0,0.0,0.0):

iLPCTSTR)m_Mode):

MTOPERATION = TRUE:

}
Yoid CFDRDemoDlg: : OnBut ton2( )

// TODO: Add your control notification handler code here
MTOPERATION = FALSE;
unsigned char local[] = "L\r":

m_pComm. ¥rite(local, 2):

m_Mode = "LOCAL":
List2->DeleteString(0):
List2->InsertString(0, (LPCTSTR)m_Mode):

UpdateData(FALSE):
}
void CFDRDemoDlg: : OnChangeEdit1()
{

// TODO: If this is a RICHEDIT control, the control will not

// send this notification unless you override the CDialog::OnlnitDialog()
// function and call CRichEditCtrl().SetEventMask()

// with the ENM_CHANGE flag ORed into the mask.

// TODO: Add your control notification handler code here
IntervalTime= m_IntervalTime:
UpdateData(TRUE):

}

void CFDRDemoD1g: : OnChangeEdi t2( )
{

// TODO: 1f this is a RICHEDIT control, the control will not

// send this notification unless you override the CDialog::OnlnitDialog()
// function and call CRichEditCtrl().SetEventMask()

// with the ENM_CHANGE flag ORed into the mask.

// TODO: Add your control notification handler code here
UpdateData(FALSE):
}

void CFDRDemoD1g: :OnChangeEdit3()
{

// TODO: If this is a RICHEDIT control, the control will not

// send this notification unless you override the CDialog::OnlnitDialog()
// function and call CRichEditCtri(), SetEventMask()

// with the ENM_CHANGE flag ORed into the mask.

// TODO: Add your control notification handler code here
) UpdateData(FALSE):

void CFDRDemoDlg: : OnChangeEdit4()
{

// TODO: If this is a RICHEDIT control, the control will not

// send this notification unless you override the CDialog::OnlnitDialog()
// function and call CRichEditCtrl().SetEventMask()

// with the ENM_CHANGE flag ORed into the mask,

// TODO: Add your control notification handler code here
UpdateData(FALSE);

}

void CFDRDemoDlg: :OnChangeEdit5()

{
/7 TODO: If this is a RICHEDIT control, the contro! will not
/7 send this notification unless you override the CDialog::OnlnitDialog()
// function and call CRichEditCtr!().SetEventMask()
// with the ENM_CHANGE flag ORed into the mask.

// TODO: Add your control notification handler code here
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UpdateData(FALSE);

void CFDRDemoDlg: : OnChangeEdit6()
{

}

// TODO: If this is a RICHEDIT control, the control will not

// send this notification unless you override the CDialog: :0OnlnitDialog()
// function and call CRichEditCtrl().SetEventMask()

// with the ENM_CHANGE flag ORed into the mask.

// TQDO: Add your control notification handler code here
UpdateData(FALSE):

void CFDRDemoDlg: : OnChangeEdit7()
{

// TODO: If this is a RICHEDIT control, the control will not

// send this notification unless you override the CDialog::OnlnitDialog()
// function and call CRichEditCtrl().SetEventMask()

// with the ENM_CHANGE flag ORed into the mask.

// TODO: Add your control notification handler code here
UpdateData(FALSE);

void CFDRDemoDlg: :OnChangeEdi t8( )
{

/7
//
/7
/7

// TODO: If this is a RICHEDIT control, the control will not

// send this notification unless you override the CDialog::OnlnitDialog()
// function and call CRichEditCtrl().SetEventMask()

// with the ENM_CHANGE flag ORed into the mask,

// TODO: Add your control notification handler code here
int cnt=0:

if (m_Connected == FALSE) {
MessageBox(“Can’t open Comport. Comport Setup First Please!”):
, return;
UpdateData(TRUE):
if (*((LPCTSTR)(m_editvalue.Right{(1))) == Oxa) {
cnt = m_editvalue, GetLength():
MySerialCom. Write((unsigned char %)((LPCTSTR)m_editvalue), cnt-1)
m_editvalue, Enpty( ):

}
UpdateData{FALSE);
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A¥2 : dold Y5 =2 rx7E

ZZagdo] : MFC (Visual C++ 6.0)
ZE09 g uR
=239 FHu

CPP ¥}d
rcmprevDlg, cpp
Comnm, cpp
CommSet. cpp
remprev, cpp
remprev, rc
stdafx. cpp

Header u}¢l
rcoprevDlg. h
Comm. h
CommSet. h
rcmprev, h
stdafx. h

ZQ CPP upel 2 A
JII7771071177777777777777777707777077777777707777777770207000777777777707777777777707010077777777771117777777
/177777

rcmprevDlg, cpp
L217777070717777777777777777777770777777777777770777770777777007777777707777707777707700017117777777707077777777
/11777

#include "stdafx.h”

#include "rcmprev.h”

#include "rcmprevDlg. h”

#include "Comm.h”

#include "CommSet. h”

#include "MulTimer.h”

#ifdef _DEBLG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE_:
#endif

#define W_TEST_TIMER WM_USER+10

char LF = 0x0a:
LI1107170777077777077177077777777077777777770177/7077770777077077/77/777777777
// CAboutDlg dialog used for App About

CComm n_pComm:

CCommSet dlg:

FILE xfpt:

BOOL m_Connected=FALSE, hexa=TRUE:
CString m_rcvdatar;

int tent:

char tempblock[100]:

MulTimer MyTimer:

class CAboutDlg @ public CDialog
{

public:
CAboutDlg():

// Dialog Data
//{{AFX_DATA{CAboutDlg)
enum { IDD = IDD_ABOUTBOX }:
//} YAFX_DATA

// ClassWizard generated virtual function overrides
//{{AFX_VIRTUAL(CAboutDlg)

protected:

virtual void DoDataExchange(CDataExchange® pDX): // DDX/DDV support
//} yAFX_VIRTUAL

// lmplementation

protected
//{{AFX_MSG(CAboutDlg)
//}YAFX_MSG
DECLARE_MESSAGE_MAP( )
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?AboutDlgiiCAboutDlg() : CDialog{CAboutDlg: : IDD)

//{{AFX_DATA_INIT(CAboutDlg)
//} YAFX_DATA_INIT

¥oid CAboutDlg: : DoDataExchange(CDataExchange* pDX)

CDialog: : DoDataExchange(pDX):
//{{AFX_DATA_MAP(CAboutDlg)
7/} YAFX_DATA_MAP

}

BEGIN_MESSAGE_MAP(CAboutDlg, CDialog)
7 /{{AFX_MSG_MAP(CAboutDlg)
// No message handlers
//}YAFX_MSG_MAP
END_MESSAGE_MAP( )

1777077777077 777700700207007777707077077777720000777707777002/0777077777077711777
// CRcmprevDlg dialog

CRemprevDlg: : CRemprevDl g(CWnd% pParent /%=NULL%/)
. CDialog(CRcmprevDlg: : IDD, pParent)
{

//{{AFX_DATA_INIT(CRcmprevDlg)

m_editvalue = _T(""):

m_rcvdata = _T(""):

m_timeinterval = 100:

m_duration = 100;

//Y}AFX_DATA_INIT

// Note that Loadlcon does not require a subsequent Destroylcon in Win32
) m_hlcon = AfxGetApp( )->Loadlcon(IDR_MAINFRAME):

void CRemprevDlg: : DoDataExchange(CDataExchange* pDX)
{

CDialog: : DoDataExchange(pDX):
//{{AFX_DATA_MAP(CRcmprevDig)
DDX_Control (pDX, IDC_LIST1, m_comctrl);
DDX_Control{(pDX, IDC_LISTData2, m_gndctrl):
DDX_Text(pDX, IDC_EDIT1, m_editvalue):
DDX_Text{pDX, IDC_EDIT2, m rcvdata):
DDX_Text(pDX, IDC_EDIT3, m_timeinterval):
DDV_MinMaxInt(pDX, m_timeinterval, 0, 10000};
DDX_Text(pDX, IDC_EDIT4, m_duration):
//}YYAFX_DATA_MAP

}

BEGIN_MESSAGE_MAP(CRcmprevDlg, CDialog)
/7{{AFX_MSG_MAP(CRcmprevDlg)
ON_WM_SYSCOMMAND( )

ON_WM_PAINT()
ON_WM_QUERYDRAGICON( )
ON_BN_CLICKED(IDCommSet, OnCommSet )
ON_BN_CLICKED(IDTelStart, OnTelStart)
ON_BN_CLICKED(IDTelStop, OnTelStop)
ON_BN_CLICKED{IDC_LOG, OnLog)
ON_BN_CLICKED(IDExit, OnExit)
ON_BN_CLICKED(IDC_CHECK1, OnCheckl)
ON_BN_CLICKED(IDRCStart, OnRCStart)
ON_BN_CLICKED(IDRCStop, OnRCStop)
ON_EN_CHANGE(IDC_EDIT1, OnChangeEditl)
ON_BN_CLICKED(IDC_RADIO1, OnRadiol)
ON_BN_CLICKED(IDC_RADIOZ, OnRadio2)
ON_WM_TIMER()
ON_EN_CHANGE(1DC_EDIT3, OnChangelnterval)
ON_EN_CHANGE(IDC_EDIT4, OnChangeDuration)
//} YAFX_MSG_MAP
ON_MESSAGE(WM_RECEIVEDATA, OnReceiveData)
ON_MESSAGE(WM_TEST_TIMER, OnTestRoutine)
END_MESSAGE_MAP( )

JILIIII0000770777777700770777777707010077777077007177770770707077/7777777777777
// CRcmprevDlg message handlers

BOOL CRcmprevDlg: :OnlnitDialog()
{
CDialog::0OnlnitDialog():

// Add "About,..” menu item to system menu,
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// 1DM_ABOUTBOX must be in the system command range,
ASSERT ( { IDM_ABOUTBOX & OxFFFO) == IDM_ABOUTBOX):
ASSERT ( IDM_ABOUTBOX < O0xF000):

CMenu# pSysMenu = GetSystemMenu(FALSE):
if (pSysMenu !'= NULL)

CString strAboutMenu:
straboutMenu. LoadString( 1DS_ABOUTBOX };
}f (!'strAboutMenu, IsEmpty())

pSysMenu->AppendMenu (MF_SEPARATOR ) ;
pSysMenu->AppendMenu(MF_STRING, 1DM_ABOUTBOX, strAboutMenu)

}

// Set the icon for this dialog. The framework does this automatically
// when the application’s main window is not a dialog

Setlcon({m_hlcon, TRUE); // Set big icon
Setlcon(m_hIcon, FALSE}): // Set small icon

// TODO: Add extra initialization here

m_pComm. SetComPort(1, 9600,8, 0, 1);
m_pComm. CreateCommInfo():
if(!m_pComm. OpenComPort(}){
MessageBox( "Can‘t open Comport.”):
m_Connected = FALSE;

else{
m_pComm, SetHwnd( this->m_h¥nd);
m_Connected = TRUE;
m_comctrl. AddString("COM 17);
Timelnterval = m_timeinterval:
Duration = m_duration%*1000:
FirstTic = TRUE:

return TRUE: // return TRLE unless you set the focus to a control

}

¥oid CRemprevDlg: : OnSysCommand(UINT nID, LPARAM 1Param)
if ((nID & OxFFFO) == IDM_ABOUTBOX)
{

CAboutDlg digAbout:
dlgdbout, DoModal ( };

else
CDialog: : OnSysCommand(nID, 1Param):
}
// If you add a minimize button to your dialog, you will need the code below
// to draw the icon. For MFC applications using the document/view model,
// this is automatically done for you by the framework.
void CRemprevDlg: : OnPaint()
{
if (IsIconic())
{
CPaintDC dc(this): // device context for painting
SendMessage(WM_ICONERASEBKGND, (WPARAM) dc.GetSafeHdc(), 0):
// Center icon in client rectangle
int cxlcon = GetSystemMetrics({SM_CXICON):
int cylcon = GetSystemMetrics(SM_CYICON):
CRect rect:
GetClientRect(&rect):
int x = (rect.Width() - exlcon + 1) 7 2
int y = (rect.Height() - cylcon + 1) / 2:

// Draw the icon
dc. Drawlcon(x, y, m_hlcon);

else

CDialog: : OnPaint():
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}

// The system calls this to obtain the cursor to display while the user drags
//  the minimized window.

HCURSOR CRcmprevDlg: : OnQueryDraglcon()

{

}

Yoid CRemprevDl g: : OnCommSet ( )

return (HCURSOR) m_hicon:

// TODO: Add your control notification handler code here

CString portno="1":

if (m_Connected == TRUE) {
n_pComm. DestroyComm( ) :

if(dlg. DoModal() == IDOK){
Port = dlg. m_Port+l:
m_pComm, SetConPort(dlg, m_Port+1, dlg.m_Rate, dlg.m_Bit, dlg. m Parity, dlg.m_Stop)
m_pComm, CreateCommInfo( ):
if{'m_pComm, OpenComPort()){
MessageBox("Can’t open Comport,”}):
m_Connected = FALSE:

else{
m_pComm, SetHwnd( this->m_hW¥nd):
m_Connected = TRUE;
portno, Empty( ):
portno, Format( "COM %d 41®=15] ¢}, ", dlg. m_Port+l);
m_comctrl, ResetContent():
m_comctrl. AddString(portno):
) return

void CRcmprevDlg: :OnTelStart()
{
// TODO: Add your control notification handler code here
FirstTic =TRUE;
MyTimer. SetMulTimer (m_h¥Wind, W_TEST_TIMER, Timelnterval );
}
void CRcmprevDlg: : OnTelStop( )
{
// TODO: Add your control notification handler code here
if (m_Connected == FALSE) {

MessageBox("Can’t open Comport. Comport Setup First Please!”):
return;

MyTimer KillMulTimer():

m_gndctrl, ResetContent():
m_gndctrl. AddString("2Hs ERHE A2 ¥87):

void CRemprevDlg: :SendData{BYTE Com)
{

BYTE ahn[6]:
int i=0:
ahn{0] = Ox3e:
ahn[1] = 0x48:
ahn[2] = 0x31:
ahn[3] = Ox41:
ahn[4] = 0x30:

ahn[5] = 0x0d:
N m_pComm. WriteCommBlock((char #)ahn, 3):

void CRemprevDlg: :Modem_Init()
{
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int i=0

BYTE tempblock[14] :

tempblock[0] = 0x72:
tempblock[1] = 0x72:
tempblock[2] = 0x72:
tempblock[3] = 0x72:
tempblock[4] = 0xb9:
tempblock([5] = 0x65:
tempblock[6] = 0x98;
tempblock[7] = Ox4dc:
tempblock[8] = 0x26:
tempblock[9] = 0x82:
tempblock[10] = Oxcl
tempblock{11] = Oxfe
tempblock[12] = 0xd9

m_pComm. WriteCommBlock({char *)tempblock, 13);

I{,ONG CRcmprevDlg: : OnReceiveData(UINT WParam, LONG LParam)

CString tmp:
int ent=0, i:
m_gndctrl. ResetContent():

/1 RAREEZNE dolelg wer, vy Ayt

if(hexa == FALSE) {
cnt = m_rcvdata, GetLength():
m_rcvdata+=m_pComm. abIn:
cnt = m_rcvdata, GetLength()-cnt:

for(i = 0: i < ent: i++)

if (logok == TRUE)
fprintf(fpt, "%c”, m_pComm. abln[il):

}

fprintf(fpt, "\n");
m_gndctrl. ResetContent();:
m_rcvdatar = m_rcvdata:

else {
m_rcvdata=m_pComm, abln:
cht = m_rcvdata. GetLength():
m_rcvdata. Empty():
m_rcvdata += m_rcvdatar:
for(i = 0; i < cnt: i++)
if (m_pComm. abIn[i] == '<")
m_rcvdata = m_rcvdata + “\r\n”;
tent++;
if (logok == TRUE)
{
fprintf(fpt,” \n"):
fprintf{fpt, "%d “, GetTickCount())
}
m_rcvdatar, Format(”%c”, m_pComm, abIn[i]):
if {logok == TRUE)
fprintf(fpt, “%c”, m_pComm. abIn[il]):
m_rcvdata += m_rcvdatar:
m_rcvdatar = m_rcvdata;
}
¢cnt = m_rcvdata. GetLength():
m_rcvdata. Delete(0,cnt-124);
UpdateData(FALSE):

m_gndetrl. ResetContent():
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m_gndctrl, AddString("® 2| Eg] dole} 4l AZ")
return TRUE:

void CRcmprevDlg: :OnLlog( )
{

CString fn:

CFileDialog m_IdFile(TRUE):
if (m_1dFile.DoModal ( )==1DOK)
{

fn = m_1dFile.GetFileName():
UpdateData(FALSE):

fpt = fopen{fn, "w"):
if(fpt == NULL) {
TRACE("File Open Error”);

logok = FALSE:
else { .

logok = TRUE:

m_gndctrl. ResetContent();

m_gndctrl, AddString(“dlolel 27 Aex]gE"):
}

}
void CRemprevDlg: :OnExit()
{
// TODO: Add your control notification handler code here

if(logok == TRUE) {
fclose(fpt);

logok = FALSE:

}

if (m_Connected == TRUE) {
m_pComm. DestroyComm( ):
}

MyTimer.KillMulTimer():
CDialog: : OnOK():

void CRemprevDlg: : OnCheckl ()
{

// TODO: Add your control notification handler code here
fpt = fopen(“DFTData, txt”, "w"}:
if(fpt == NULL) {

TRACE("File Open Error”});

logok = FALSE:

else {
logok = TRLUE;
m_gndctrl, ResetContent():
, m_gndetr] . AddString( "t 2 E dlojel 27 HEEd-Z"):

}

void CRemprevDlg: :OnRCStart()

{ // TODO: Add your control notification handler code here
if (m_Connected == FALSE) {

MessageBox("Can’t open Comport. Comport Setup First Please!”)
return.

char c[] = ">140..3\r":
m_pComm. WriteCommBlock((char *)c, 8):
m_gndctrl. ResetContent():
m_gndetrl. AddString(”>140..3\r $AIHE"):
}
void CRemprevDlg: : OnRCStop( )
{

// TODO: Add your control notification handler code here
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if (m_Connected == FALSE) {

MessageBox(“Can’t open Comport. Comport Setup First Please!”)

y return;
char c¢[] = "d:P 1,15.0\r":
m_gndctrl, ResetContent( ):
m_gndctrl, AddString("d:P 1,15.0\r SAISR"):
}
\{/oid CRemprevDlg: : OnChangeEdit1( )
// TODO: If this is a RICHEDIT control, the control will not
// send this notification unless you override the CDialog::OnlInitDialog()
// function and call CRichEditCtrl().SetEventMask()
// with the ENM_CHANGE flag ORed into the mask.

/7 TODO: Add your control notificatioen handler code here
int cnt=0:

if (m_Connected == FALSE) {
MessageBox( "Can’t open Comport. Comport Setup First Please!”):
) return;
UpdateData(TRUE);
if (*((LPCTSTR)(m_editvalue Right(1))) == Oxa) {
cnt = m_editvalue, GetLength():
m_pComm, Wr i teCommBlock( {char *)((LPCTSTR)m_editvalue), cnt-1);
m_editvalue. Empty():

}
) UpdateData(FALSE):

void CRcmprevDig: : OnOK()
{
// TODO: Add extra validation here

g/ CDialog: : OnOK( ):

void CRcmprevDlg: : OnRadiol()
{
// TODO: Add your control notification handler code here
hexa = TRUE;
i
void CRcmprevDlg: : OnRadio2()
{

// TODO: Add your control notification handler code here
hexa = FALSE;

void CRcmprevDlg: : OnTimer(UINT nIDEvent)
{

// TODO: Add your message handler code here and/or call default
if(nIDEvent == 0) {

Modem_Init():

if(nIDEvent == 1){ }
, CDialog: :OnTimer(nIDEvent):

LONG CRcmprevDlg: : OnTestRoutine{WPARAM wParam, LPARAM 1Param)
{

int FinalTic, CompDuration, cnt=0:
FinalTic = GetTickCount():

if (FirstTic)

{

InitiaiTic = FinalTic:
) FirstTic =FALSE:
CompDuration = FinalTic - InitialTic:
if(CompDuration > Duration) MyTimer. KillMulTimer():
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/7 TRACE("%sd\n", tttt):

if (m_Connected == FALSE) {
MessageBox("Can’t open Comport. Comport Setup First Please!”);
return O

}
char c[] = ">1A0..3\r"™:
m_pComm,WriteCommBlock((char *)c, B):

m_gndctrl, ResetContent():
m_gndctrl, AddString(">1A0. . 3\r $AI}E"):
return 0:

}
¥oid CRcmprevDl g: : OnChangelnterval ()

// TODO: If this is a RICHEDIT control, the control will not

/7 send this notification unless you override the CDialog: :OnlnitDialog()
// function and call CRichEditCtrl(),SetEventMask()

// with the ENM_CHANGE flag ORed into the mask,

// TODO: Add your control notification handler code here
UpdateData(TRUE):
Timelnterval = p_timeinterval:

}
¥oid CRemprevDig: : OnChangeDuration( )

// TODO: If this is a RICHEDIT control, the control will not

// send this notification unless you override the CDialog: :OnInitDialog()
// function and call CRichEditCtr]().SetEventMask()

// with the ENM_CHANGE flag ORed into the mask.

// TODO: Add your control notification handler code here
UpdateData{TRUE):
Duration = m_duration*1000;

LITILITLT LT LSS LT IT 7L LTI L7777 7777777777077 7777770777777 7207707000707700000077707007700777707707777701071177
/171777

Conmm, cpp

[I1001 777707077777 077070070107777077077770070077777777078777177770077707077777077077077777777707777777772711717177
117777

//Comm, cpp Rs232¢F41-& 317] 918 Fela

#include "stdafx.h”

#include "comm. h”

#ifdef _DEBLG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[]} = _ FILE_ :
#endi f

IMPLEMENT_DYNCREATE(CComm, CObject)

CComm: : CComm( )
{

idComDev=NULL:
bFlowCtrl= FC_XONXOFF
fConnected = FALSE

CComm: : ~CComm{ )
{

DestroyComm( }:

//BEGIN _MESSAGE_MAP(CComm, CObject)
//{{AFX_MSG_MAP(CComm )
// NOTE - the ClassWizard will add and remove mapping macros here.
//}YAFX_MSG_MAP
//END_MESSAGE_MAP( )

L1010 77777007070077777277707707707777777777017170007/0777070700777777777701077777717
// CComm message handlers
//CommWatchProc( )
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/1EAE 3= Z2AA F dojelrt EojgtaTl ZA|3le
/758l BFEE OpenConPort = M 3A] ZZAAZ GAH
//0penComPort ¥4 &
?WORD CommWatchProc(LPVOID lpData)
DWORD dwEvtMask
OVERLAPPED os
CComm* npComm = (CComm%) lpData :
char InData[MAXBLOCK + 1]
int nLength
//idCommDev 2} WMESof o}fal com RXEV} ¢HEo] dlow
/7 olg} 2|
if ( npComm == NULL }!
'npComm->IsKindOf( RUNTIME_CLASS{ CComm ) ) )
return (DWORD)(-1):

memset( &os, 0, sizeof( OVERLAPPED ) ) :

os. hEvent = CreateEvent( NULL, // no security
TRUE, // explicit reset req
FALSE, // initial event reset
NULL ) : // no name

if ( os. hEvent == NULL )

MessageBox( NULL, “Failed to create event for thread!”, "comm Error!”,
MB_ICONEXCLAMATION | MB_OK ) :
return ( FALSE )

if (!SetCommMask({npComm->idComDev, EV_RXCHAR ))
return ( FALSE ) :
vhile (npComm->fConnected )
{ dwEvtMask = 0
WaitCommEvent ( npComm->idComDev, &dwEvtMask, NULL ):

if ((dwEvtMask & EV_RXCHAR) == EV_RXCHAR)

do

memset(InData, 0,80);
if (nLength = npComm->ReadCommBlock({(LPSTR) InData, MAXBLOCK })
{

npComm->SetReadData(InData):
/7013 A dloletE W=Th
}

}
while ( nLength > 0 ) :

CloseHandle( os.hEvent ) :
return( TRUE ) :

//dlo|EFE A1 HlolelE ¢ldithe

/M AZ] S g Ryt

\{/oid CComm: : SetReadData(LPSTR data)
Istrcpy( (LPSTR)abln, (LPSTR)data):
//ConverData
/73388 Y =Qof W_RECEIVEDATAH| AR &
/1ge]Fo] 84 delelrt EoHttiEAS
//geEEch
SendMessage(m_hwnd, WM_RECEIVEDATA, 0,0):

}
/A E AE@ hwndd A
void CComm: :SetHwnd(HWND hwnd)

m_hwnd=hwnd:
}
/AEES 43pch
void CComm: : SetComPort(int port, DFORD rate, BYTE bytesize, BYTE stop, BYIE parity)

{
bPort=port;
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dwBaudRate=rate:
bByteSize=bytesize:
bStopBi ts=stop:
bParity=parity:

//Xon0Off & 2|€iZ; o8 M4
void CComm: :SetXonOf f{BOOL chk)

fXonXof f=chk:

}

Yoid CComm: : SetDtrRts(BYTE chk)
bFlowCtrl=chk;

//BEE RYE wHECH
/701702 gtEu) ofaef delo]

// SetComPort(): -> SetXonOff() ->SetDtrRts() Ftc}S A3 iy,
?DOL CComn: : CreateCommInfo( )

osWrite, Offset = 0
osWrite, OffsetHigh = 0
osRead. Offset = 0
osRead, Offsetigh = 0 :

/1M 27 47
osRead, hEvent = CreateEvent( NULL, TRUE, FALSE, NULL ) ;
if (osRead. hEvent == NULL)

return FALSE :

osWirite. hEvent = CreateEvent( NULL, TRUE, FALSE, NULL ) :
if (NULL == osWrite, hEvent)
{

CloseHandle( osRead, hEvent ) :
return FALSE;

return TRUE
}

//com XEE @3 AAL AEFC)
//0penComport ()
?OOL CComm: : OpenComPort( )

char szPortf 15 ]
BOOL fRetVal
COMMTIMEOUTS  CommwTimeOuts

if (bPort > MAXPORTS)

Istrepy( szPort, “\\\\.\\TELNET” ) :
else

wsprintf( szPort, "COM®d”, bPort ) ;

// COMM device® Zlad®alo g oi7A3zich

if ((idComDev =
CreateFile( szPort, GENERIC_READ ) GENERIC_WRITE,
, // exclusive access
NULL, // no security attrs
OPEN_EXISTING,
FILE_ATTRIBUTE_NORMAL |
FILE_FLAG_OVERLAPPED, // overlapped 1/0
NULL )) == (HANDLE) -1 )
return { FALSE ) :

else

{
77 %*}%EOHH dolElS AP WY charth9E 7R oE 4
// 8%

SetCommMask( idComDev, EV_RXCHAR )

SetupComm({ idComDev, 4096, 4096 ) ;

//eiBlo| 2ol 287]7} 91&x] REL7Z} 7)Ro]l B4 Shaf

PurgeComm{ idComDev, PURGE_TXABORT | PURGE_RXABORT |
PURGE_TXCLEAR | PURGE_RXCLEAR )

CommT imeQOuts, ReadInterval Timeout = OxFFFFFFFF
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CommTimeOuts, ReadTotalTimeoutMul tiplier = O
CommTimeOuts. ReadTotalTimeoutConstant = 1000 :
ComnTimeOuts, WriteTotalTimeoutMultiplier = 0 :
CommT imeQuts, WriteTotalTimeoutConstant = 1000 :
SetCommTimeouts( idComDev, &CommTimeOuts ) :

}

fRetVal = SetupConnection() ;

if (fRetVal)//dZol Ethd fRetVal TRUEC|ER’
{

fConnected = TRUE ;//QZAH Ytz W &
//EBAIARS CommWatchProcoﬂ AA3N )7t L}vrﬂl o]t} grizict
//8hd RE 182 CommWatchProc7]- (2321408

N AfxBeginThread( (AFX_ THREADPROC)CommWatchProc (LPVOID)this):

else

{
fConnected = FALSE :
CloseHandle( 1dComDev) ;

return ( fRetVal ) :
}
/99 B3P ARES} U4 ZE dAg ATk
=

//SetupConnection °I Aol CreateComPort
BOOL CComm: : SetupConnection()

BOOL fRetVal .
BYTE bSet
DCB dcb

dcb, DCBlength = sizeof( DCB )

GetCommState{ idComDev, &dcb ) ://dcb®] 71 3ZFE wh=t}

/701 R-& 3o I Th

decb, BaudRate = dwBaudRate://AL4&%
dcb.ByteSize = bByteSize ://Hlo|ElR|E
dcb. Parity = bParity://sHglE] A3
deb. StopBits = bStopBits: //AFH|E

dcb, fOutxDsrFlow =0 ://Dsr Flow

dcb, fDtrControl = DTR_CONTROL_ENABLE ://Dtr Control
dcb, fOutxCtsFlow = O ;//Cts Flow

dcb. fRtsControl = RTS_CONTROL_ENABLE : //Ctr Control
deb. fInX = dcb. fOutX = 1 : //XON/XOFF #3371

deb. XonChar = ASCII_XON

dcb. XoffChar = ASCII_XOFF

dcb. XonLim = 100 ;

deb. XoffLim = 100 :

dch. fBinary = TRUE

dcb, fParity = TRUE ;

dcb. fBinary = TRUE :
deb. fParity = TRUE

fRetVal = SetCommState( idComDev, &dcb ) i // 7% Dcb A3
return ( fRetVal ) :
}

//AXER FE volels el=r}
int CComm: : ReadCommBlock(LPSTR lpszBlock, int nMaxLength )

BOOL fReadStat
COMSTAT ComStat
DWORD dwErrorFlags:
DWORD dwLength:

// only try to read number of bytes in queue
ClearComnError{ idComDev, &dwErrorFlags, &ComStat ) :
dwlength = min{ (DWORD) nMaxLength, ComStat.cblInQue ) :

if (dwLength > 0)
{
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fReadStat = ReadFile( idComDev, lpszBlock,
dwlength, &dwLength, &osRead )
if (!fReadStat)

{
/7013l oetE gesloltt,
//% ReadFile 3Suj EIIOIE}7} Ati2 ¢} fReadStateo] of g
//ofef RES Ry o) HpUsLOH BAw ALY
g 3

/7877t BIRs sttt feby zﬂMs Tels WAz E slEso]
//&T},

}
return { dwLength )

}
//BREEEF 9As] Ak

BOOL CComm: : DestroyComm( )
{

if (fConnected)
CloseConnection{ ) :

CloseHandle( osRead. hEvent )
CloseHandle( osWrite hEvent )
return { TRUE ) :

}

//94& d&ch

BOOL CComm: : CloseConnection{ )

{
// set connected flag to FALSE
fConnected = FALSE ;

// disable event notification and wait for thread
// to halt

SetCommMask( idComDev, 0 ) :

EscapeComnFunction( idComDev, CLRDIR ) :

PurgeComm( idComDev, PURGE_TXABORT ; PURGE_RXABORT i
PURGE_TXCLEAR | PURGE_RXCLEAR )} :

CloseHandle( idComDev ) :

return ( TRUE ) :

BOOL CComm: : %riteCommBlock( LPSTR 1pByte , DWORD dwBytesToWirite)
{

BOOL fWriteStat
DWORD dwBytesWritten

fWriteStat = WriteFile( idComDev, lpByte, dwBytesToWrite,
&dwBytesWritten, &osWrite ) :

if ('fW¥riteStat)

Eof tlolets Atz %l‘éz He73Folch

et M g bt fonia
/o] By Ao ARNEEL shd Bl
5 FuEES duicae Aste

//"’;c‘il—} T3 R

return ( TRLE )

}
JITIIIIIIITII 2100107707700 177077777077070007007770777771077077770007000777007000107707770707077777777177177
1070007
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CommSet , cpp

L1707177 7777707777070 707777770701777770777700777777700770707777777017707777077707707777770770707777777777177
117117

// CommSet.cpp @ implementation file

/7

#include "stdafx. h”

#include "RCMPrev. h”

#include “"CommSet.h”

#include "rcmprevDig h”

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__:
#endif

J11107707707777 7701770007777 707000077777777777707077077777077777/0/77707777717777777
// CCommSet dialog

CCommSet : : CCommSet(CWnd% pParent /%=NULL%/)
1 CDialog(CCommSet: : IDD, pParent)

{
//{{AFX_DATA_INIT(CComnSet )
m_Parity = 0:
m_Bit = 0;
m_Rate = 0:
m_Stop = 0:
m_Port = -1:
) //}YAFX_DATA_INIT

yoid CCommSet : : DoDataExchange(CDataExchange* pDX)

CDialog: : DoDataExchange(pDX):
//7{{AFX_DATA_MAP{CCommSet )
DDX_Text(pDX, IDC_PARITY, m_Parity):
DDX_Text(pbX, IDC_BIT, m_Bit)
DDX_Text(pDX, IDC_RATE, m_Rate):
DDX_Text{pDX, IDC_STOP, m_Stop):
DDX_CBIndex(pDX, I1DD_PORTCB, m_Port):
7/} YAFX_DATA_MAP

BEGIN_MESSAGE_MAP(CCommSet, CDialog)
/7 {{AFX_MSG_MAP(CCommSet )
ON_CBN_SELCHANGE( IDD_PORTCB, OnSelchangePortch)
7/} YAFX_MSG_MAP

END_MESSAGE_MAP( )

J177770077 770777070000 07707777777700777707777700077777077700777/77/7777771777777
// CCommSet message handlers

BOOL CCommSet::OnlnitDialog()
{
CDialog: :OnlnitDialog( ):

// TODO: Add extra initialization here

m_Port = 0:
m_Parity = 0:
m_Rate = 9600;
m_Stop = 1:
m_Bit = 8

// 2el3 tlold 2o Zegie).
UpdateData{FALSE):
return TRUE: // return TRUE unless you set the focus to a control
/7 EXCEPTION: OCX Property Pages should return FALSE
}
void CCommSet: :OnSelchangePortch()
{

// TODO: Add your control notification handler code here

/) AEE WY BRAAT} ARYH,
/1 3 Boled,
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UpdateData(TRUE);

CButton %tButton = (CButton *)GetDlgltem(IDOK)

/7 Az Hh: Zk"] Z1€ReIH,

/7 —'ﬁxl ?J"""‘ %"*1} L=

if{(m_Port I= (Port - 1))
tButton->EnableWindow(TRUE):

else
tButton->EnableWindow(FALSE):

}
void CCommSet: : OnOK()
{
// TODO: Add extra validation here

UpdateData(TRUE);
CDialog: :0nOK():
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