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NOAA data realtime display and processing
system using personal computer
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Abstract
Nowadays the improvement of personal computer performanc is remarkable and it
enable to handle large size data such as image data in personal computer without inferior
operational environment if we can limit data processing to the specific perpose.

NOAA data acquisition and processing system using personal computer is being investiga-
tion with attention above point.

Following our interim report of above investigation are mentioned in this papers.

-The interruption technic which enable to do the getting NOAA image data file and
realtime display simultaneously using personal computer.

-The result of study on reasonable image data file size which is cut out from full image
data of NOAA-12 polar orbit meteorological satellite. it makes to insure comfortable
operational environment and to shorten data transmission time for local user who needs
only the specific region data.

-The specific region data cutting out technic using 6 orbital elements of NOAA satellite

which are provided every morning from National Oceanic and Atmospheric Administration.
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fig 2.1 NOAA data acquisition and processing system
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O05D0OHXT S
ti_ji:
mov dx, 05d1h
in al, dx
mov ah, al
movV dx, 05d0h
in al, dx

(2) Ava—7ESICRIL TF— 7 2 HAA
INFLNTF—ZDREHIE y A a—TESHERESNTWA LT3

ti_ji: 2R O=TEFHNL LN
mov dx, 05d1h DEN—795%
in al, dx
test al, 80h
jnz ti_j1
ti_j2: 2 ha—-7ESHFu—-L~\0
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test al, 80h
iz ti_j2
ti_j3: Aba—TESHYL L)
nov dx, 05d1h TTF—2 2 5AA0
in al, dx
mov ah, al
mov dx, 05d0h
in al, dx
jmp ti_jl

fig 2.4 sample of interface board data reading program
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fig 3.1 interrupt controller interface scheme
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fig 3.2 sample of interrupt processing program
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10030 BDN=. 0000001 ' = a2— k> 35

10040 BEE2=. 0066743722# ' HUEREELSE e 2

10050 FOR K=0 TO 12:READ BTD[K]:NEXT K
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10070 BPI=3.1415962¢ ' FIfES

10080 RETURN
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12140 INPUT "#%a"A=2 4t (DEG) ", BLAP
12150 INPUT "#42%=2 J4F (DEG) ", BLOP
12160 INPUT #4242 o419 (km) ", BHP

12170 PRINT "zaWWal $=97 0K Y or N (=¥4=a%Ya2)": INPUT Y$
12180 IF Y$="Y" THEN 12190 ELSE 12140

12190 GOSUB 25000 " HERm AJ17—F%H:

12200 RETURN

24000 " §uE AN 793R

24010 BYO=VAL (LEFT$(T$, 2)) TEME FE T 2H
24020 BMO=VAL (MID$(T$.3,2)) ’ A
24030 BDO=VAL (MID$ (TS, 5, 2)) ) BH
24040 BHO=VAL (MID$(T$, 7,2)) ’ B
24050 BMI0=VAL (MID$(T$, 8, 2)) ’ i
24060 BSO=VAL (RIGHT$ (T$, 5)) :BS0=BSO/1000 '  #
24070 BEO=VAL (E$) : BEO=BE0,/1000000004 RO
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24090 BI0=VAL (I$) :BI0=(B10/100000!)*BP1/180 'HBEMERIF [(rad]

24100 BLO=VAL (L$) :BLO=(BLO/100000!)+BP1/180 ' PR  [rad)

24110 BAO=VAL (A$) : BA0=BA0/1000 "HOEREE (ko)

24120 BDWO=VAL (RIGHT$ (DW0$, 8))

24125 BDWO= (BDWO,/100000!) * (BP1/180) : BDWO=BDWO/ (24%3600)

24130 IF LEFT$ (DWO$, 1)="M" THEN BDWO=-1+BDWO ' 3R H 238035l (rad/sec]
24140 BDOO=VAL (RIGHTS$ (D0OS$, 8))

24145 BD0O= (BD00/100000!)  (BP1/180) : BDOO=BDOO/ (24+3600)

24150 1F LEFT$(D00$, 1)="M" THEN BD00=-1+BD00 * FEEAGRENEALH [rad/sec)
24160 BDLO=VAL (RIGHT$ (DLOS, 8)) : BDLO= (BDL0/100)

24170 IF LEFT$(DLO$, 1)="M" THEN BDLO=-1+BDLO ' 1 HOYPHhAsifs 2B [deg/day]
24180 RETURN

c) HEFIBNA {(rad sec] OEH
14000 * F#55EE) BNA Z3keH 5

14010 BNA=BDLO+BPI/(180+24+3600)
14020 RETURN

fig 4.8-1 orbit calculation subroutine (1)
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d) BOARABU [rad] 2R3
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15070 RETURN
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17020 BW=BWO+BDWO+BT

17030 BC0=COS (BO) : BSO=SIN (BO)

17040 BCW=COS (BW) : BSW=SIN (BW)

17050 BCI=COS(BIO) :BSI=SIN(BIO)

17060 BCX=BX* (BCO*BCW-BS0*BCI+BSW) -BY+ (BCO*BSW+BS0+BC I+BCW)
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17080 BCZ=BX+BSI+BSW+BY*BSI+BCW

17090 RETURN

g) GRHCEASEEABGX . BGY . BGZ [km] 2k 3

18000 * GRHICTEZIEER BGX, BGY, BGZ[km) %3keH5
18010 GOSUB 26000

18020 BGX=BCX+COS (BGT) +BCY+SIN(BGT)

18030 BGY=-BCX+SIN(BGT) +BCY*COS (BGT)

18040 BGZ=BCZ

18050 RETURN

26000 ' 7 =~ tEERE BGT [rad] o®EH

26010 GOSUB 27000 ' Huen&4ilA4 BT[sec] koD &R BB
26020 BY1, BM1, BD1, BH1, BMI1, BS1 %3R¥H3

26030 BYW=BY1:BMW=BM1:BDW=BD1

26040 IF BM1<3 THEN BYW=BY1-1:BMW=12+BM1

26050 BK=365+BYW+30+BMW+BDW-33. 5+INT (3+ (BMW+1) /5) + INT (BYW/4)
26060 BTU=BK/36525!

26070 BGT1=6+3600+38+60+45. 836+8640184. 542¢+BTU+. 0929+BTU 2
26080 BGT2=BH1*3600+BMI1+60+BS1

26090 BGT=BGT1+1. 00273791#+BGT2

26100 BGT=BGT-24+3600«INT (BGT/(24%3600)) * [sec]

26110 BGT=BGT+*(15/3600) * (BPI1,/180) " [rad)

26120 RETURN

27000 " HIEBSHUH S BT (sec] 140> 4 H BE$HF) BYL, BM1, BDL, BHI, BMI1, BS1 #3ksH 3
27010 BMID=INT ({BSO+BT) /60)

27020 BS1=(BS0+BT)-60+BMID

27030 BHD=INT ((BMIO+BMID) /60)

27040 BMI1=(BMIO+BMID)-60+BHD

27050 BDD=INT ((BHO+BHD) /24)

27060 BH1= (BHO+BHD) -24*BDD

27070 BTD=BTD[BMO-1]+BD0+BDD

27075 IF BTD>365 THEN BY1=INT (BTD/365) +BYO: BTD=BTD-365+INT (BTD/365)
27080 FOR N=1 TO 12:BN=N

27090 IF BTD<=BTD[BN] THEN 27110

27100 NEXT N

27110 BM1=BN

27120 BD1=BTD-BTD[BN-1]

27130 RETURN

fig 4.8-2  orbit calculation subroutine (2)
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h) JRHCESIEERBIX . BJY . BJZ [km] 2%93%

19000 * J M CESUERER BIX, BIY, BIZ(kn] %3R5
19010 BJX=BGX-. 136

19020 BJY=BGY-.521

19030 BJZ=BGZ-. 681

19040 RETURN

i) BENJREERILEEBLAS [rad] RUBKEBHS [km] 2R3

28000 * J FEEER BJX, BJY, BJZ(km) L V) R BLA(rad] (+:1GR -:WR), &K BHlkm] 2R3
28010 BU{0]=0

28020 BW1=BJZ/(SQR(BJX 2+BJY"2))

28030 BW2=(BAE+BEE2)/(SQR (BJX 2+BJY 2))

28040 FOR K=1 TO 10:BK=K

28050 BU[BK]=BW1+BW2+BU[BK-1]/SQR(1+ (1-BEE2) * (BU[BK-1)"2))

28060 ' F ABS (BU[BK]-BU[BK-1])<BDN THEN 28080

28070 NEXT K

28080 BLA=ATN(BU[BK])

28090 BWT=BU [BK]

28100 BH=SQR (1+BWT 2)* (BJZ/BWT-BAE+ (1-BEE2) /SQR(1+ (1-BEE2) *BWT 2))
28110 RETURN

29000 * J EEEER BIX, BJY, BJZ0kn] X #% BLOG(rad] 2R3 + HHE - 988
29010 IF BJX>=0 THEN BLOG=ATN{(BJY/BJX) :RETURN

29020 IF BJY>=0 THEN BLOG=BPI+ATN(BJY/BJX) : RETURN

29030 BLOG=ATN (BJY/BJX)-BPI

29040 RETURN

j) HIFRHUSOREBLA [rad)] (#EBLOG [rad] RUSEBHP [km])
o JREERABXJ . BYJ  BZJ [km] £%kH5

30000 * #ERE 2E S BLA, BLOG[rad) BH[km] #°6 J/EEER BXJ, BYJ, BZJ[km] %3R3
30010 BWN=BAE/SQR(1-BEEZ+SIN(BLA) "2)

30020 BXJ= (BWN+BH) +C0S (BLA) +COS (BLOG)

30030 BYJ= (BWN+BH)+COS (BLA) *SIN (BLOG)

30040 BZJ= (BWN+ (1-BEE2)+BH)+SIN(BLA)

30050 RETURN

k) HE L RO J REER SBICEERBDU . BDV, BDW [km] %
FOINCENVBRR L OWHEBR [km] £33

31000 ' JAEEEER b 5 BPX, BPY, BPZ {52 BSX, BSY, BSZ 704 BUCEEEZ BDU, BDV, BDW 2R3
31010 BDU=BSX-BPX

31020 BDV=BSY-BPY

31030 BDW=BSZ-BPZ

31040 RETURN

32000 " FLIEESR BOU, BOV, BOW (kn] (2 ) 10 HEENDFESE BRkn] 2R05
32020 BR=SQR (BDU 2+BDV 2+BDW"2)
32030 RETURN

1) GELOfEEBR (km] RUBEBHS (km] XWEENLEOMAE Rz
#E (rad] kb

35000 *?% BHS EE%E BR 15t L oDiSmfafE BPAlrad] 23R B TFAMH?M 7 )VE BPK
35010 ' 23k 3

35020 BCW= (BR+BR-BAE+BAE+ (BAE+BHS) * (BAE+BHS)) / (2+BR+ (BAE+BHS))

35030 BTW=SQR (1-BCW=BCW) /BCW

35040 BPA=ATN (BTW)

35050 BPK=INT (BPA/. 0009425)

35060 RETURN

fig 4.8-3  orbit calculation subroutine (3)
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fig 5.2 mapping image data
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fig 6.1 data processing initial screen
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fig 6.2 data reserve and display scheme
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fig 6.5 kanto area image data by level conversion table-1
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YINT=TNT 7 ANVEEBRLRELTBL 2k TEY., BEEHRAE, 70y F, vvEYs
Wi, BDBEGUTHUE LU TERT 2 2 &0 HFOWNEEB > TWwb,
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(2) BASICAWEZER N2 7 74V HEER 7 7 4 vz, NOAA B oS X
a, BASIC 70224774 N AHEEHRD 5 5 PART-1.PART-1V 0}
K707 aEdFIC BACIC EETHER S 1L BT —8 ROYIY H UEROH0 & 7 28R

ADPA 753 55555 19941207185149

TBUSQ1 KWBC 071900

APT PREDICT

121037 NOAA 12

PART 1

08565 01019 04207 00626 TO117 L2532
85680 22717 10755

85730 91226 25114

85771 55736 34985

NIGHT PART II

02810 070078 04810 141094 06810 212111

08810 282129 10810 353148 12810 423171

14810 492198 16810 561232 18810 629279

20810 685351 22810 756479 24820 803749

26821 810203 28821 770525 30811 711676

32811 645757 34812 578790 36812 508754

NIGHT PART III

02825 070046 04825 141030 06825 211014

08838 282003 10838 352023 12838 421045

14848 490072 16848 559105

DAY PART 11

38812 438725 40812 370702 42812 269682

44812 229663 46812 158646 48812 087630

90812 017614

DAY PART III

52827 053899 54827 124583 96827 194566

58837 264549 60837 334530 62837 404508

64847 473483 66847 542451 68847 610409

70857 676347 72857 739242 74857 791032
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DURING S/C DAY, IR CH 3 /3,55 TO 3,93/ AND IR CH 4 /10,5 TO 11,5/
XMTD DURING S/C NIGHT, DCS CLK YR/DAY/TIME 1994 185 69079, 016

CLY ERR AS OF 11/28/94 0.00 SEé. ERR RATE AS OF 11/07/94
PLUS 2 MS/DAY(ESTIMATED), NEXT CLK CORR 05/09/95

R R KR KRR KRR R KRR KR KRB R KR BALRERREREEREE
END OF TELEGRAK
TOTAL TELEGRAM COUNT = 1313
TELEGRAM COUNT IN UNYOUHOU ( 20)
TELEGRAM COUNT IN KISYOUHOU (1283)
FRERRE R R R KRR R KA R RN IR A KSR KRG KRR KRR TR QPR Y%

fig 7.1 NOAA orbit information
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