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Research on test precision of the collimation angle measuring system on the measuring ship
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Abstract: Putting an plane reflector which can circumgyrate though its normal between the emission tube and the receiver tube can
based an dynamic connection between the two fixed tubes. It also can simulate the distortion of the ship and measure the precision
of the tube in static state. This article introduces the theory of collimation angle measuring system and analyses the circumgyrate pre-
cision of the reflex. The precision is 3.77"which can satisfy the demand of the measuring ship. The result indicates this method can
give out the measure precision of the angle measuring system exactly , and be fit of the engineering demand by its simple structure
and low cost.

Key words: emission tube; receiver tube; normal circumgyrate; plane reflector

, ceD CCD s

CCD s CCD
CCD ’

CCD

~112-360 / .82-946 K 200 )|




ST A T RS, AR 0 SR S 1 e AT — (]
AT ATRETETELR I cep L& AESR e . BT ORI o B W
i1 72 0 (¥ W5 FEE K 4G Y e < HE O 1] A — (LB IS TE R S
CeD et R IE

P91 EkaE S coD Wi B C R E

| —

TRET
e - T P~
a, |

S / b i * %
pagean N et

NTIVA\ | ~SIIVITT
RE®R

KiE@d
P 2 B S8R AR B I

IBERNRERSN

3.1 K o BLE A

Jg 7 B REAL R R WA 200 R G000 00 f R E S A X
i A T i %) MR R EE ) B ik S T 22 5 %) & g 1 1 5 B 6V
ik AR A AR W BB A B % T R A BV AR — R
I S S 6, (AR S e R — e fh o BHe, M2 HR S
B MR B, NI AR st Fifn R B EEAO AL L)
20 AT AR IR HERS a4 R SR & 0 17 2R 1R W A ST K
4 I 5 E - 1 5 B 8 eSS o0 b [ E R EhRS R §HEER LA =4a
o To £ 17 I 5 2 3 A B 1) S B9 R B RO B 40, i
HEWOER GLR 6 CCD b #2050 Y628 1 1B 18 5 8, 3X #p % 50
LR A T A 86 5SSO 2 M) &4 T M XL & 21,
Wi cep L E LM S i e 69 R SHE AR iy cep Y
Ak (V2 B I 22 (R BI R o B M R TE R — S b
BEREHE BBE o -5 3 H0 o A 400 B 09 B o7 B O R a4~
8 15t 3% 5 (X R -

3.2 BRI 7 ik

O R ST HEME R SR R — e o R B
YU 1 el SRS 3% 510 10 B . o9 2 SO (7 B (3L % Y ot
W - T S B R RE RS PO b, Vil R SR 8 RS BEOE
LRI CCD HRl, Y i HUNESRS it - T 5L 3 0 i 2K 1 )
oo, BUERSDEEOR, WBEIOLEVE, RIHC%E
Ccep Hjiom b AE B4 sh I B0 4% E cecD LT L
HE BN R Ge I Bt T R . X FE T LA S SR AT Y seAE
W BE 7 ol AR B S5 He OB () CCD #1138 T BEIBLAR 4 % 18
il oE ELCI M RS AIRTE

HLHILAT B B SR RE S — 8 4a b0 88 RERE 360°, B 51T %
203 Vi R ST G A R 3 ekt heds — 8. B 3 ek
HFeh SR X R R B o BTl SHEL Sl
Shit Je fy hEER S WIS AR 009 M R SR UL 4o F TR f B
AL R ER R 2 53R b ST,
TR SR N0 T cop LR AIE, 150 ceD Rl
AR e HIRIGRh o (IBEER (R TNAH

HESHEN

V. ARE = A TR Ok RIS B COD 9 I S SRS 3% (I i e 1

KFEAWF: ;

sinzaxsinf—=sin—- (1)
HEM A O S0 o 5 400 3R f A I B O S Y f
FEAH ¢(FE R FUOE) B K 35 77 M08 45 1 A 1 72 P ofe X i
jESA R he 1
o RIS Bl RIS M e 5 cop W By IERRAY ¢l
LR iR, A ) PT LU ¢ 691,A=0- BD Rk
A5 JE 0 g 22 495 00— o b O S T O o IR R
L0 B oA ELA A R G B R

3 R EER S AR e M X F R

3.3 CCD Y AL ¢ B9RYRE 7B

el W cop K ¢ MENH o fl e A REME
F o AEGERFAIER, IrLBSE {ERE R R SRS MH
R e RIGEFAESE 360° G EETEERFF cCD L# 3 M-8
F ] e S B Bt b ofE 20 A R0 M L A 30" R
HERE e=360°=21600"I 1=60", i/ 4455 48 iYW BLH AEFE L
60/21600=0.0028 [HF ' ccp H{EAVKIEE X H 16 (EAY4R6528,
E W A HIE R 40" 0 ¢ RTEE S 0,00 R0 A o BU R
SR IE ER AT 57 P LL oD 89 2L ¢ A0 BE X il BE55 R
AR/ SE T R,

3.4 WS F b

F | WA SRS R e ) o227 30 B — S HE B
A A RFRE O ROEAE. %0 S R R i ARk
Joib B IR R TR IR 5 5 DA B S A 27 e VI3 AT A T

F 1A SR
mEa LT Wi ARAN) | TEODE | RRE () LEL .
| n' ' 6 3" | Nn* 19" 3" A
2 2 lu’ 4 I 639"
B RS 0 04t -+ - 0.86°
i\ ¥ 1% 35" 4 W8 4 M 1.61°
5 Mt ' o4t 438, 01" 5" W =Lm"
6 ety M 4' 5" 4" W -1.8°
T i 3 wat 3 n 14"
B 16 15 17 2wt ' n an”
115" 417 487 <27 198" o M LS
o TE o i 1 -0.87° -
1 113" ' 23 o' = & n =L
10° 3N 28 L5 LN [
1 I Ay 287 03T 0 3° (N1h
T I . i 19"
15 310" 58" 30° 2 Bwt - 4 - o L
16 e" 32 107 1 A6 4T ) a -1 46
17 WA 9" LY LK -b.a"
1% W7 58T 587 5" 1L 2S” L3 L L
w06* 210 58 o' 4a.11" AT -L1”
o 05" 48’ 8" 7 n.aet LA -5.82"
2 WHT 43T B2 R 13087 o 0"
22 umt oWt 48 o' 12 et o nt b —l
b ] Mz 40t 82 e m m l_ (LA o 570" —|I J
(4% 108 1)

| (PLC BARRIA 200 B1) |

@nﬂn By 3T 4 .82-946 360 4/ - 113 -




¢ M )2010 26 9-1

(a) S8 E 1 P 3%

(a)Black and white bmp files

nmw.
S

(b) B EF
(b) Field view of driving
T H ) 437 PR ST A 3 285 s i o
Fig 5 Black and white bmp files (a) & Field view of driving(b)
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