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Abstract
The images of the Advanced Very High Resolution Radiometer (AVHRR) on board
the NOAA satellites have 1.1km spatial resolution at the sub-satellite point. The full
spatial resolution of the AVHRR images become operative with an accurate naviga-
tion. In order to improve the accuracy of the navigation, following software have

been developed at the Meteorological Satellite Center.

1) Orbit Prediction — calculates the

accurate position of the NOAA satellites

using the orbital elements which is transmitted in the TBUS bulletin.

2) Orbit Correction —— calculates the navigation error of the “Orbit Prediction”
using the fixed platforms of ARGOS Data Colleciton System based on A
Location Algorithm of ARGOS Data Collection Platform (Takeuchi, 1990) .

3) Automatic Landmark Extraction —— calculates the navigation error of the

AVHRR image where small windows of the image are correlated with reference

landmarks.

4) Coordinate Transformation —— is sub-routine to use the conversion of the

line and pixel numbers in the image into latitude and longitude and vice versa

with the adjustment of “Orbit Correction” or “Automatic Landmark Extrac-

tion”.

The Orbit Prediction was come into operation on April 1, 1992, and the Orbit

Correction, Automatic Landmark Extraction and Coordinate Transformation were

come into operation on Octorber 1, 1993.
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Tablel Example of TBUS bulletin.

TBUSO1 KWBC 291900

APT PREDICT

0101 NOAA 12

PART I

08501 00120 03126 01457 T0118 L2532

85050 31640 11588

85091 00155 24280

85131 64709 34149

NIGHT PART I1

02810 070161 04810 141177 06810 212194

08810 282212 10810 353232 12810 423255

14820 492282 16820 561316 18820 629363

20830 695435 22830 756563 24830 802829

26831 809277 28831 770601 30831 712755

32832 647762 34832 580710 36832 511673

NIGHT PART I1I

02815 070129 04815 141113 06815 212096

08815 282078 10825 352059 12825 422036

14825 492009 16838 561024

DAY PART II

38832 442644 40832 373620 42832 303600

44822 233581 46822 162564 48822 092548

50822 021532

DAY PART III

52827 048516 54837 119500 56837 189484

58837 259466 60837 329447 62B37 399426

64837 469400 66847 537369 68847 605328

70847 672267 72847 735165 74B47 788964

76848 813564 78848 788163 80835 734037

82835 671139 84835 605199 86835 537241

PART 1V

1991 032A 08489 001010912924 930101001542877 1045970
01012495 01013103 00126218 33968367 03395739 09867492
02039156 07193303 P059642325 P040164690 M0O00000001

P00623313 M00934374 P07366325 004961645 127139009 9449
0000500000 M0O0307025 P00098363 P00512002 SPARESPARE

APT 137.50 MHZ, HRPT 1698.0 MHZ, BCN DSB 136.77 MHZ. APT VIS

CH 2 /0.725 70 1.0/ AND IR CH 4 /10.5 TO 11.5/ XMTD
CONTINUOUSLY. DCS CLK YR/DAY/TIME 1992 013 19707.394 LA
ST TIP CLK CORR 07/28/92 CLK ERR AFTR CORR MINUS 0.6 SEC.
CLK ERR AS OF 12/21/92 MINUS 0.50 SEC. ERR RAT
E AS OF 12/21/92 UNKNOWN. NEXT CLOCK CORR UNKNOWN.
NDAA 12 MSU CH 4 HAD NOISE IN THE SPACE CALIBRATION FROM S
EP 19 THRU OCT 14. THE NOISE HAS NOW SUBSIDED TO ITS
NOMINAL LEVEL.
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General view of map data.

Fig.1
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Fig.2
(a) map data of reference window
(b) template

(c) land-sea image which is constructed using

NDVL

The NDVI (Normalized Difference Vege-

tation Index) is defined by:
NDVI = (channel 2 - channel 1)
/(channel 2 + channel 1)

(d) land-sea image which is constructed using
the brightness temperatures of the infra-
red channels 4 and 5 (channel 4 tempera-

ture - channel 5 temperature).

Examples of template and land-sea image.
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Table2 Accuracy of automatic landmark matching estimated from man-machine landmark matching
HRPT reception time Satellite | Line error | Pixel error
90-03-02 03:17:27 UTC NOAA-11 —2. 0 —0. 6
90-03-05 04:25:03 UTC NOAA-11 —-1. 2 0. 0
90-03-12 04:50:46 UTC NOAA-11 —1. 1 —0. 4
90-03-16 04:07:12 UTC NOAA-11 —3. 3 —0. 3
90-03-19 03:35:15 UTC NOAA-11 —2. 1 0. 3
90-03-19 05:16:55 UTC NOAA-11 —-1. 2 0. 0
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