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NOTICES

When Government drawings, specifications, or other data are
used for any purpose other than in connection with a definitely
related Government procurement operation, the United States
Government thereby incurs no responsibility nor any obligation
whatsoever, and the fact that the Government may have formulated,
furnished, or in any way supplied the said drawings, specifications,
or other data, is not to be regarded by implication or otherwise as
in any manner licensing the holder or any other person or corporation,
or conveying any rights or permission to manufacture, use, or sell
any patented invention that may in any way be related thereto.
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I.  INTRODUCTION

j
The ElectroScience Lahoratory of The Ohio State University is

developing 5p advanced radar backscatter measurement fac111ty:;zlh#s
facility 1§'be1ng developed so that Non-Cooperative Target i;cognition
(NCTR) techniques can be developed by a data base user community., The
NCTR data base contains files in a standardized format. The format
allows for a named file to contain header information fn plain English
text (ASCII) followed by a variable amount of amplitude (dB) and phase
(degrees) data. Any file may contain raw measured data, calibrated
data, or filtered/edited calibrated data. The format uses a fixed word
length (16 bit) packed in 512-word blocks. The result is flexible yet

efficient storage of data,
I1. DETAILED FORMAT

An NCTR data file contains a file header and a set of data points
(see Table 1). There are three lines of English language text in the
file header, each containing 60 ASCII characters. The number of data
points may vary up to a maximum of 801. Numerical information on the
number of data points, the frequency of the first data point, and the
frequency increment can be retrieved directly from the 3rd line of the
file header, as shown in Table 2. The data files are originally created
on Digital Equipment Corporation (DEC) PDP 11/23 floppy disks in RT11

format. They are then transferred to disks on a NDEC VAX system.
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Files on the VAX disks are formatted in blocks of 512 8 bit bytes
as shown in Table 3. Block 1 contains hoth characters and real numbers.
Characters are stored in every other 8 bit byte from byte 1 to byte 360.
(This permits data transfer of 16 bit words.) From byte 361 to byte 476

—'"-r M o St o a’, WCiad
. a ¢ s . ] i a £ - »

are 4-byte real numbers stored in groups of four consecutive bytes in

the standard “exponent, mantissa, mantissa, mantissa" format. Bytes 477

to 512 are not used. From block 2 on, only 4 byte real numbers are
stored and there are vnused bytes from byte 409 to 512, In Appendix 1
there is a Hexadecimal/ASCII dump of a typical VAX disk file called
C5203. In reading four consecutive bytes for a real number, the first
byte read should be placed in the first byte of a REAL *4 FORTRAN
variable, the 2nd byte in the 2nd byte and so forth. There is no need
to swap bytes on a VAX computer. A flow chart for reading the file is

v

shown in Figure 1. Appendix 2 is the header and data printout of the
same file (C5203). In Appendix 3 there is a listing of a FORTRAN
program which can read files from VAX disks and plot the data. A plot

of file C5203 is also included in Appendix 3. _ i




FILE HEADER

DATA POINT 1

DATA POINT 2

DATA POINT 801

TABLE 1

DATA FILE OQUTLINE

LINE 1 (60 characters)
LINE 2 (60 characters)
LINE 3 (60 characters

Amplitude in dB, phase in degrees

Amplitude in dB, phase in degrees

T
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b °.
»
v =
F TABLE 2
;' " LINE 3 OF THE FILE HEADER
:u CHARACTER NO:
3 1 4 5 6 11 15 20 24 60
s ¥ OF STARTING FREQ. FREQ. INCREMENT
; VALUE: DATA PTS IN MHz IN MHz <
- -
-
NOTE: The starting frequency is the frequency of the first data point.
Frequency of the nth data = starting frequency o
+ (n-1) x Frequency Increment, |
-
i ’-‘
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TABLE 3 '

= DETAILED BLOCK AND BYTE ASSIGNMENT FOR
- ~ THE DATA FILES

NOTE: Line 1
Line 2
— Line 3

1st character ~ 60th character 9
61st character ~ 120th character
121st character ~ 180th character

3k -

BLOCK 1 BYTE # (8 BIT BYTES)

1 1st Character
NOT USED

T RN

2nd Character

W N

NOT USED

2n-1 nth Character

359 180£h Character

360 NOT USED
361 | Amplitude of Ist

362 Data Point
363 (Four-Byte Real
364 Number)

365 Phase of 1st
366 data point

367 (Four-Byte Real
368 Number)

e e




' 1
TABLE 3 (Cont.) —-
BLOCK 1 (Cont.)
Amplitude of 29th =
Data Point
Phase of 29th 5
data point -
476
-3
477 "1
unused
bytes
3 512 -
2
bj"
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E ‘
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TABLE 3 (Cont.d)

BLOCKS 2, 3, 4, . . .

1
Amplitude
2
(4 byte real) of
3
30th data point
4 TR WD SN AW O
5 phase
6 of 30th +
7 data point ]
9 . I
408 ] ‘
409 4
r
i
unused i
bytes
512




Figure 1.

READ A BLOCK

BLOCK LENGTH
=408

J

BLOCK LENGTH
=476

STORE THE
BLOCK IN THE
BUFFER

'

t

STORE THE
BLOCK IN THE
BUFFER

'

Flowchart for reading files.
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APPENDIX I

i
|

HEXADECIMAL/ASCII DUMP OF VAX FILE (5203

This printout was produced by the VAX utility called "DUMP", It is
printed in the standard output format. Hexadecimal data is printed from
right to left in this dump while ASCII equivalent values are printed
from left to right. Thus, Hex "43" corresponds to ASCIT "C" and Hex
“10" corresponds to an ASCII "non printing" character (shown as “." and

not used by the file system).

NOTE: As mentioned in the text, ASCII characters are packed 1 per 16
bit word. This printout, however, produces an ASCII character
from each 8 bit byte (if legal ASCII, otherwise a "." is
inserted in the ASCII character string). Thus to read the header
data from the ASCII string in this dump, only every other

character 1s used.
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APPENDIX IIT

LISTING OF FORTRAN PROGRAM

PLOT20 FOR Contains subroutine TR which reads NCTR file data,

and subroutine DCDE which decodes data found in file

header,
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PROGRAM NAME : PLOT20.FOR
THIS PROGRAM READS BACKSCATTER DATA FILES STORED
ON VAX DISKS AND PLOTS THE FILES.

OO OOOO

CHARACTER*1 YN

COMMON BUFF

BYTE BUFF(6656)

INTEGER*2 LINE1(30),LINE2(39),PARAM(39),INFILE(15)
REAL*4 AP(16922),A(881),P(801)

DEFINE BUFFER STRUCTURE

(g Xz Xg]

EQUIVALENCE(LINE1(1),BUFF(1)),(LINE2(1),BUFF(61))
1,{PARAM(1),BUFF(121)),(AP(1),BUFF(361)}

CALL PLOTS(#,9,9)

TYPE *,°'INPUT NO OF PLOTS'

ACCEPT *, NOP

SET PHASE AXIS MAX AND MIN IN THE PLOTS

OGO

TYPE *,'INPUT THE PHASE MIN AND THE PHASE MAX'
ACCEPT =, ,PMIN,PMAX
DO 198 II1=1,NOP

READ A FILE

Qo

CALL TRCINFILE) K
TYPE 105,LINE1 .
TYPE 185,LINE2 ‘
TYPE 185,PARAM

TYPE 187,(AP(K),K»1,20)
FORMAT(X,308A2)
FORMAT{(1X,5(2F12.3,1H;))}

—
oW
~N o

GET NUMERICAL INFORMATION FROM THE THIRD LINE ]
OF THE HEADER 1
P

CALL DCDE(NP,FMIN,FINC)

DIVIDE AN AMP-PHASE ARRAY INTO
AN AMP ARRAY AND A PHASE ARRAY

OO0 O00OO0

DO 199 NN=1,NP K
A(NN)=AP(2*NN-1) 1
199 P(NN)=AP(2*NN) *
688 FORMAT(A1)

589 FORMAT(1X,5(2F12.3,1H;)) )

c CALCULATE THE AVERAGE OF AMPLITUDE TO N
c BE USED IN PLOTTING §

667 CALL AVMM{A,AVM,NP)
FMAX=FMIN+(NP-1)*FINC
JAVM=AVM
JAVM=JAVM/5
AVM=JAVM*5,
AMIN=AVM-20.
AMAX=AVM+28 .

c SMOOTH A DATA FILE
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19

N

ﬂﬂﬂg OO0 OO0

[+ 23
0

%
331

TYPE *,'INPUT NO. OF PTS FOR SMOOTHING'
ACCEPT *,NS
IF(NS.GT.2)CALL HAMM(A,P,NP,NS?}

ELIMINATE BRANCH CUTS IN PHASE DATA

CALL LPV(P,185.,30.,PMAX,PMIN,NP)

TYPE *,'D0 YOU WANT TO PRINT THE DATA ? ¥ OR N'
ACCEPT 688,VN

IF(YN.EQ.'N')GO TO 196

PRINT 1A5,LINEL

PRINT 125,LINE2

PRINT 18S,PARAM

PRINT 689,(A(JP),P(JP),JP=1,NP)

PLOT A DATA FILE

CALL EPLOT(A,.P,INFILE,PMAX,PMIN,AMAX ,AMIN,FINC,FMAX ,FMIN,NP,NS)
CONTINUE

CALL PLOT(9,d,999)

CALL EXIT

END

SUBROUTINE TRCINFTILE)

INTEGER*2 INFILE(15),IBUFF(3328)
COMMON BUFF

BYTE BUFF(6656),TBUFF(512)
ENJIVALENCE (BUFF(1),IBUFF(1))
WRITE(6,5)

FORMAT(1X,'TYPE DATA FILE NAME')
ACCEPT 14,INFILE

FORMAT(15A2

INFILE(15)=0

IB=1

ICNT=#

OPEN(UNIT=8 ,NAME=INFILE,TYPE="'0LD")}

SET BLOCK LENGTH IN BYTES

IF(IB.EQ.1)LEN=512-9%4
IFCIB.GY.1)LEN=512-26"4

READ A BLOCK OF 512 BYTES

READ(8,88 ,END=9@)(TBUFF(I),I=1,512)
FORMAT(512A1)

STORE A BLOCK INTO THE BUFFER ACCORDING TO ITS LENGTH

DO 85 I=1,LEN
BUFF(ICNT+1)=TBUFF(I)
IB=IB+1

ICNT=ICNT+LEN

GO TO 82

DO 86 I=1,LEN
BUFF(ICNT+1)=TBUFF{1)

ELIMINATE BLANK SPACES IN BETWEEN EACH CHARACTER
IN A FILE HEADER

DO 4@ I=1,182

BUFF(I)=BUFF(2*I~1)
CLOSE(UNIT=8.DISP="SAVE')
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RETURN

END

SUBROUTINE DCDE(NP,FMIN,FINC)
COMMON BUFF

BYTE BUFF(6656)

INTEGER*4 IMIN,IINC,NP

NO OF DATA POINTS 1S STORED IN THREE CHARACTERS, AND
STARTING FREQ AND FREQ INC. IN & CHARACTERS

CHARACTER*3 CNL
CHARACTER*S5 CFFf,CINC
EQUIVALENCE (BUFF(124),CNL),(BUFF(131),CFF),(BUFF(149),CINC)

CONVERT CHARACTERS INTO THEIR NUMERICAL EQUIVALENTS

DECODE(3,188,CNL )NP

FORMAT(15)

DECODE(S5,109,CFF)IMIN

DECODE(S,188,CINC)IINC

FMIN=FLOAT{ IMIN)/19098.

FINC=FLOAT(IINC)/1088.

TYPE 208 ,NP,FMIN,FINC

FORMAT(' NP=',I8,' FMIN=',F18.4,' FINC=',F10.4)
RETURN

END

SUBROUTINE AVMM(A,AVM NP
REAL A(801)

AVM=g,

DO 14 I=1,NP

AVM=AVM+A( 1)

AVM=AVM/NP

RETURN

END
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SUBROUTINE LPVY(P,VR,DV,PMAX,PMIN,NP)
ErAL*4 P(8O1)

DY 189 I=1,NP
pW{P(I).GT.PMAX)IP(I)=P(]1)-369.
IZ(PCI).LT.PMIN)P(I)=P(1)+360.
PMED=(PMAX+PMIN)/2.

D) i@ I=1,NP~-1

1¢ CABS(P<(I+1)-P(1)).LT.VR)GO TO 189
IFA(P(I).LT.PMED)P(I+1)=P(I+]1)-364.
IF{P(I).GT.PMED)P(I+1)=P{]+]1)+364.
IF(P(I+1).GT.PMAX+DV)IP(I+1)=P(1+]1)=-360.
IF{P(I+1).LT.PMIN-DV)IP(I+]1)=P(1+1)+368.
CONTINUE

PETURN

TND

SUSROUTINE HAMM(A,PH,¥,N)

“i4ENSION A(381), PH(8421), AA(8#1),PPH(8¥L)
DTR=57.29577958

TPI1=6.2831853

DO 4 KL=1.,K

AlKL)= 1@.8**(A(KL)/28.)

NZ2=(N-1)/2

D 3 KM=1,K

REAL=0.9

K1viAG=0 .0

YQUNT=1

KW=KM-N2+KOUNT-1

OF 7=FLOAT(KM-KW)*TPI/FLOAT(N)

IV KW.LT.1) KWe2-KW

IF(KW.GT.K) KW=2 * K - KW
W=COS(OFF)+1,

FACT=W*A(KW)
REAL=REAL+FACT*COS(PH(KW)/DTR)
XIMag=X [MAG+FACT*SIN(PH(KW)/DTR)

IF: KOUNT.EQ.N) GO TO 1

KOJNT=KOUNT+]

GO o 2

CNTINUE

REAL=REAL/FLOAT(N)
XIMAG=XIMAG/FLOAT(N)
AL{KM)=3QRT{REAL*REAL+XIMAG*XIMAG)
PPH{KM)=ATAN2( XIMAG,REAL )*DTR
CONTINUE

DO S5 KKK=1,K

A(KKK)=28.9 * ALOGIZ(AA(KKK))
PLIKKK)=PPH({KKK)

COMTINUE

2TTURN

EnD

SUSKROUTINE EPLOT(A,P,INFILE,

PMAX ,PMIN,AMAX ,AMIN,FINC,FMAX,FMIN,NP,RS)
INTCGER*2 INFILEC15),LINEL1(30),LINE2(39),PARAM 3O
JIYMENSION F(301),.A(881),P(8Q1)
COMMON BUFF

By TE BUFF(6656)
EJJIVALENCE(LINEL1(1),BUFF(1)),(LINE2(1),BUFF(61))
FO MOy, BUFV (121 ))

" 7 K=1,NP

TIKI=FMIN+(K=-1)*FINC

CONTINUE

NCA=23

NCP=12
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NCF=i$

DSF=(FMAX-FMIN)/6.0

DSA=(AMAX-AMIN)/4.8

DSr=(FMAX-PMIN)/4.0

CALL PLOT(1.,1.,-3)

CA_L AXIS(H. 'B- ’ 'FREQUE“C' (GRZ)' '-m'SO ,’o gm'gmi‘os .2,
CALL AXIS(O,,@.,'10*LOG(SIGMA) (SQ. CM.)',NCA,4.,98. ,AMIN,DSA,1.,1)
CALL LINE(F,FMIN,DSF,A,AMIN,DSA,NP,#,1)

CALL PLOT(®.,5.,-3)

CALL AX1S(@.,9., 'FREQUENCY (GHZ)',-NCF,6.,d.,FMIN,DSF,1.5 ,2)
CALL AXIS(@..9.,'PHASE (DEG.)',NCP,4.,99.,PMIN,DSP,1.,1)

CALL LINEC(F,FMIN,DSF,P,PMIN,DSP,NP,P,1)

CALL SyYMBOL(.2, -.8, .1,LINEl, #.9,60)

CALL SYMBOL(.2, -1., .1,LINE2, #.94,60)

CALL SYMBOL(.2,-1.2,.1,PARAM,®P.,69)

CaLl SYMBOL(.2,-1.4,.1,INFILE,®.,12)

~i=NS

—

-~ "rz' ~
S |

LA

3 ¢:iLL SYMBOL(2.,-1.4,.1,'PT OF SMOOTHING',?.,15)
b CAiLL NUMBER(4.,-1.4,.1,RN,0.,-1)

s CALL PLOT(9.,P.,-999)

& I Kz TURN

p- o EMD

L

b

S

b -

b,

N R '
. n '

et e

1
i oy
P STIRY
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Figure A III-1. Plot of file C5203 (output of PLOT 20.FOR).
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