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The Divided Zones Correction of the Theodolite Infrared Image

WANG Fang-yu HE Xin WEI Zhong-hui
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract The position error of the projectile infrared image is taken in by the theodolite with short focal
length and wide field and its optical mechanical and installation factor. The article gives the method of
partition processing and auto servo control: the image is divided into multiple zones, the least squares
method being used to calculate fit approximation parameters of every zone to validate data. The experiment
results show that this method can be a substantial increase in the full-field measurement accuracy, and the
process can be completed within twenty minutes.
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Fig.3 Structure diagram of theodolite
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A | B c | 1
(2) 549.61 134.08 192, 7956 63,0739
433.35 150,13 198.1292 63,0739
316.57 156, 8 203, 4622 63, 0739
2.3 199.45 153,19 208. 7958 £3.0739
23.14 140,07 214.1292 63,0739
19><17 24,47 239,21 214.1292 64, 9906
4 200,860 252,71 208. 7953 64, 9906
65° 318 256,04 203, 4622 64,9906
434.9  249.58 198.1294 64, 9908
5%3 5E0. 91 233.31 192. 7953 4. 9906
6 5E2. 46 332,74 192. 7958 66. 9075
436.3  349.1 198.1292 66,9075
319.25  35L. 54 203. 4628 66. 9075
202.33 352,72 208. 7958 66. 9075
3 5 65°
Fig.5 Test data of sixty-five degree collimator
& | B | ¢ | D E | F |
1| k2 k3 ked k5 kb
| 2 | 0.98859 0.00973 2.08911 —0. 01706 0. 98527 -1.56842
| 3 | 0.98408 0.0102  0.8943 —0. 01804 0. 93402 -1.34363
| 4 | 0.98069 0.01112 0.24045 —0. 01254 0. 98245 -0, 36235
| 5 | 0.97994 0.01005 0.44794 —0. 01416 0. 98672 1. 27062
| 5 | 0.98165 0.01517 —0.57393 —0. 01265 0, 98577 -1,08322
| 7 | 0.98225 0.01778 -1.22639 -0. 01101 0.98973 -2. 06031
A B c D | 8 | 0.98775 0.01944 -2.31663 —0. 00827 0. 99076 -2. 94108
1 98,68/ 3142 300. 0608 355. 6006 | 9 | 0.98754) 0.011% 1.82722 —0.01634 0.93243 -0, 79504
EN 57 4 30.94 799 5114 355 6006 | 10| 0.9799 0.01176 —0.00777 —0. 01366 0. 93003 -0, 00545
e 11| 0.97895 0.01401 -0.2505 —0. 01479 0. 98103 -0. 29928
3— 1?2: gg gg gg ggg zi‘gg ggg gggg | 12| 0.97399 0.01388 -0.1785 —0.01439 0. 98003 -0. 0561
= | 13| 0.97798  0.0156 -0.18385 —0.01347 0.98154 -0. 25981
5 | 1454 29,61 297, 8608 355, 6008 14| 0.98303 0.01336 —0.53196 0. 01288 0.98404 -0, 54869
£ 171.88  29.06 297.3106 355.6008 15 | 0.9849 0.01593 -1.30053 -0. 01057  0.985 —1.16101
A | 200,55 Z8.55L 296, THOB 305. 6008 | 16 | 0.98573 0.01256 1.13246 —0. 01712 0.98195 —0. 86666
8 | 238.23 28.1) 296. 2108 355. 800 17 | 0.97982 0.01352 -0.09804 -0.0124 0.9799% 0. 20858
8 | 257.34 27. 83 295. 6608 355. 6008 |18 | 0.98123 0.01485 0.14765 —0.01431 0.97876 -0.15687
10| ©286.54  27.39 295. 1108 355. 6006 | 19| 0.97741) 0.0124% —0.07003 -0.0122 0. 97962 -0, 04566
11| 315.13  27.18 294. BE11 355. 6003 | 20 | 0.97908 0.01243 0.01176 —0. 01545 0.97998 0. 006
12| 343.76  26.85 294. 0108 355. 6003 | 21 | 0.98336 0.01429 —0.57494 —0. 01457 0. 98202 0. 02862
13| 37220 26.32 293. 4614 355. 6003 | 22 | 0.98338 0.01275 —0.75413 —0. 01221 0, 93412 -0, 57339
14 400, 99 6. 04 297, 9106 555, A003 | 23 | 0.98478 0.01441 0.93661 -0.01252 0.98094 0, 38320
15 479, 54 25 54 297, 3611 355. 6006 | 24 | 0.98201 0.01573 0.47388 -0.01264 0.98012 0.17284
16| 4m6.73 95 16 291 9606 355 6003 | 25 | 0.97929 0.01523 0.08981 -0. 01533 0. 93007 -0. 13863
e 26 | 0.97887  0.0143 -0.03187 —0. 01326 0.93078 0. 03503
% g}(g gg 33 231 g:g Zigg ggg gggg | 27 | 0.98119 0.01382 —0.25626 —0. 01626 0.98192 0. 23816
B col o 25 95 239, 0503 355 6003 | 28 | 0.98176 0.01392 —0.34538 —0. 01497 0.98241 0. 26183
=2 : : . | 29| 0.98368 0.01317 -0.8765 —0. 01576 0. 93376 0.46619
20| 601.84  52.23 289. 0608 356. 1508 |30 | 0.98518 0.01756 1.41039 -0.01414 0.98349 0,273
21 | 573.42  5d.52 283, 6108 356.1503 (51| 0.9841 0.01507 0.69784 -0.01117 0.98306 0.93141
22| 544.55  5Z.71 290.1608 356. 1508 | 32 | 0.98166 0.01522 0.29682 —0. 01227 0.93289 0.66327
23| 515.69 53. 27 290. 7111 356. 1508 | 33| 0.97898 0.01309 -0.23113 -0.01396 0.92354 0.59616
24 | 487.44  53.51 291. 2608 356. 1508 | 34| 0.98026 0.01441 —0.03481 0. 01603 0.98193 0.36135
25| 458.55 53.7 291.8111 356. 1508 | 35 | 0.98166 0.01213 —0.87331 —0. 01663 0.98163  0.368
26 | 429.86 54.2 292. 3606 356. 1508 | 36 | 0.98634 0.01177 -1.81628 —0. 01803 0.93438 1.31005
27| 401.48 54, 49 292, 9108 356. 1508
28| 3727 B4, 77 293. 4606 356. 15083 6
29| 344.17 5. 09 29d. 0108 356. 1508 Fig.6 Mode parameters data of all zones
30| 315.5 5554 394. 5611 356. 1508
31| 286.81  56.04 295. 1108 356. 1508 PWM
32 | 258.31  56. 35 295. 6608 356. 1508
33| 299.47  56.78 295. 2111 356. 1508
34| 201.03  57.11 295, 7608 356. 1508
35| 172.38  B7.65 297, 3111 356. 1508
36 | 143.69 53,13 297, 2608 356. 1508
37 | 115 58. 66 298. 4108 356. 1508 7
4

Fig.4 Mode data of zero degree collimator
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7 Fig.7 Diagram of trace control

{
case 1:0nDaaj();break;// X 1

case 3:0nDaa();break;// X 3
case 4:0nDej();break;// y 4
4 default:break;

}
i++;
¥
else
8 { KillTimer(4);// }
8 1
AdadianNum[DadianGeshu]
for (int i=1;i<=y i++)

500 {

A o N -

for (int j=1;j<=x J+t)

{

¥
H

400

if (i%2==0)
{1
AdadianNum[j+(i-1)*m_fenquxge]=1,
if (j== )
{
’ AdadianNum[j+(i-1)*m_fenquxge]=4;

T00 BEE }

° }
Fig.8 Route chart of auto control else if(i%2==1)
{1
4 AdadianNum[j+(i-1)*m_fenquxge]=3;
it ( i<=x *y if (== )

) {
{ AdadianNum[j+(i-1)*m_fenquxge]=4;

OnAutoMaxLightOne();// }

300

200

100

Fﬂ?ﬂﬁﬂ?ﬂ

uuuUhUL

=
—
1=}
b=
s
=3
2
1%
=3
k=3
-
1=
=3
5l
=
b=
@
b=
k=3

switch(AdadianNum[DadianGeshu])// }
AdadianNum[DadianGeshu] }

799



36 10 Vol.36 No.10
2014 10 Infrared Technology Oct. 2014
4 65° 14 4 5

x y A
E 35
VvC 6.0 9 10
A 2351s E 1402 s
640><512 24 um
A 19.2s E 231s
80 mm 10.96°><8.783° 356
DR
ARG COMEE CuRkEE FAN SE kG WM LEmi
0 AR AT DA AT4 a2 AT mz‘:ﬁ.’;; = wmER: [ BeAmm: |7 ENEE L'.*.-.r! 7
FB 020 467590014 57T 430 b;zm‘: T HRM G Rilla: [0
Bf (241 4" [n4% 460 SR ke - “m'f 2
BRZTAR R~ BELT Lk C=F 1
ERRT [9a5 v oem: [
RN BAEEE e 1047 A HE ﬂiﬂ[gm'
BHRE | 103136230 DERAETE L SR _. —
(A 1:50317.337,55,856); —— AFBEEL
= = ity |
‘ SNR= 3098 o
m ] 174 ERENE
l o ALERE
A AEATAR—C NAEAziaek) -
T R OE
(L] a7 £ lkw'»;i"iﬂ‘
wasie (] on I~ SRR
2 EEECHE | om —
7= | (s &) oy | s - awem [0 Tt t-w | © Ee
lt_’ T Thap BREE [ - THEE L EHizE
9 10
Fig.9 Software interface of automatic acquisition Fig.10 Software interface of mutizone correction
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