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BASIC PROGRAM "IPFLTR" FOR INDUCED
POLARIZATION DATA REDUCTION AND FILTERING
by
Hamdy S. Sadek 1/

ABSTRACT

The recently developed induced polarization (IP) mapping
technique can be successfully applied to IP dipole-dipole
data and includes three types of filters that can be applied
to IP pseudosections that have IP anomalies caused by differ-
ent types of sources. The technique yields a single output
value per station; this value reflects all levels of the
pseudosection and is suitable for contouring in plan view.
It also provides a quantitative picture of IP anomalies in
their background or regional settings.

In the "IPFLTR" program, the application of the three
types of IP filters to the IP pseudosection data was pro-
gramed in BASIC. The program allows the user to reduce IP
field data and to produce IP pseudosections. It includes
three filter subprograms, which calculate output data from
each filter. The filtered data include a single reading for
each station along the pseudosection. These data can be pre-
sented as individual IP profiles, or several profiles can be
contoured together to produce an IP map. The program can-
optionally provide simple or complex plots either of the fil-
tered data or of any selected level in the pseudosection.

INTRODUCTION

The dipole-dipole induced polarization (IP) technique
has been described in most geophysical exploration text books
(see, for example, Telford and others, 1975, p. 702-735). 1IP
data are generally presented as either pseudosections or mul-
tilevel profiles. In most cases, these methods of presenta-
tion are not desirable because the most anomalous values are
displaced laterally and do not coincide with the source body.

A new technique of IP mapping (Fraser, 1981) provides a
qualitative presentation of dipole-dipole IP data in map form
and includes three averaging filters suitable for different
types of IP sources, Any selected filter yields a single
value per station; this value reflects data from all levels
of the pseudosection. If these values are plotted, the most
anomalous values calculated from the pseudosections overlie
the source body.

Because IP data produced in a survey along a single pro-
file are generally presented in at least three pseudosections

1/ U.S. Geological Survey Mission, Jiddah, Saudi Arabia
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(apparent resistivity, percent frequency effect or charge-
ability, and metal factor), the manual application of these
filters to the pseudosections of a surveyed IP profile is
time consuming and impractical.

For this reason, a computer program was designed to carry
out the following operations: )

1. Reduce IP field results and calculate pseudosections
of either resistivity, percent frequency effect or
chargeability, metal factor, or phase.

2. Apply any of the three filters suggested by Fraser
(1981).

3. Allow single or overlapped x-y plotting of the fil-
tered data or any selected level in a particular
pseudosection. .

ALGORITHM
Reduction

The computer program allows the user to reduce dipole-
dipole IP field data to yield the quantities: resistivity
(p), percent frequency effect (PFE) or chargeability (M), and
metal factor (MF). The potential difference, AV, measured
between two-receiver electrodes (fig. 1) when a current I is
passed between the two current electrodes is given by )

= 1o
AV e
where

p is the resistivity of the ground and
G is the geometric factor

1
(3~ 2+ ~a%2)
where n represents the number of IP levels.

Setting
K = 2rGa

where a is the dipole length, then
AV
p = K(7)

which is Ohm's law. In this case, K is known as the K factor
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Figure l.--Diagram showing method of construction of dipole-dipole pseudosections for

N=2, plot point P and first-station location S;. N, level number; M, dipole num-
ber; a, dipole spacing.




(Telford and others, 1975, p. 716). If V is expressed in
millivolts, then K is divided by 1,000.

The computer program enables the user to reduce the fol-
lowing three types of IP dipole-dipole field data.

1. Time-domain IP

If a direct-current pulse, I, is transmittéd between the
two current electrodes (fig. 1), then the measured quantities
at the receiver will be AV (primary received voltage) and M.

The direct-current resistivity, Ppc, is given by -

: "DC "K(I)'::_
and the metal factor is expressed as
MF = 1000 x M/ P,

2. Fréqhénbzfdomain 1P

(a) Standard frequency-domain IP

The first-developed and most common method of IP measure-
ment in the frequency domain entails the comparison of earth
resistivities at two widely spaced frequencies, often a dec-
ade apart. Such comparison requires measurements of the cur-
rents, If; and If2, and voltages, Vf1 and Vf2, b use
of sequentlal transmission of current at frequen01es f& and
f2, respectively. The apparent resistivities at frequencies

f1 and f2 are given as

AV
f1
afl = AIfl
Pyo = K45 Z 2.
a £2

The traditional frequency-domain method produces percent-
frequency effect as the measured quantity (Telford and
others, 1975). This quantity is equivalent to chargeability
in the time-domain IP and is defined as

Qr1™ A2

PFE =
Paf1

According to Parasnis (1979), the metal factor is given
either as

MF = 1000 PFE/p_



or as
MF = 1000 PFE/“%/ZW).
(b) Phase IP

More recently, a second method of IP measurement in the
frequency domain has come into use; in this method, the phase
angle, ¢ , between the measured voltage in the ground and the
primary current is measured. Zong and others (1972) and Hal-
lof (1974) showed the general equivalence between the phase
angle measured at a specific frequency in the IP range and
the percent-frequency effect measured at two frequencies
spanning this range. Moreover, they were able to use a sin-
gle frequency to obtain percent frequency effect rather than
two sequential frequencies, as in standard IP frequency-
domain techniques. '

In the phase-IP method, the quantities actually measured
by using specifically manufactured receivers, such as the
Scintrex IPRF2*, are as follows.

(i) The apparent resistivity{ p. , using single fre-
quency, defined as a

(ii) The PFE, defined as
- ( 1 3
' 3A3

where A; and A3 are the amplitudes of the fundamental and
third harmonic ground signal, respectively.

)100

(iii) The phase defined as the phase angle between the
measured voltage, AV, and the primary current, I.

Some receivers also measure the relative phase shift
(RPS). This quantity is defined as

31 - ¢3
where ¢1 and ¢3 are the phase angle of the fundamental and
third harmonic, respectively, relative to the transmitted
component of the current.

(iv) The metal factor calculated as
MF = 1000 x PFE/((%/QK)

*Use of specific manufacturers' names does not constitute
endorsement by the U.S. Geological Survey and is used for
information purposes only.



Filtering
Fraser (1981) suggested three types of IP filters, each
of which provides a single IP value per station for any given
dipole-dipole IP pseudosection.

1. Average levels filter

This filter (fig. 2A) is a simple averaging filter that
is applied to each level. The average of two adjacent values
is taken for the second level, that of three values for the
third level, and so forth. The first level remains the same.
The shape of the window filter was chosen to crudely approxi-
mate the pseudosection anomaly pattern that commonly results

‘from thin, steeply dipping bodies: Final output for each

point is the average of the averages for all levels.

2. Total average filter

This filter is equivalent to a simple application of the
arithmetic average of all values in the triangular window
(fig. 2B). Because more points come from the deeper levels,
the output of this filter is progressively weighted toward
the deeper levels of the pseudosection. This shift could be
an advantage if the target body is evident only on the deeper
levels,

3. Average of triangle sides filter ' .

This filter provides a simple arithmetic average of all
the values in the window (fig. 2C).  Its primary disadvantage
is that its output can oscillate if a single large value oc-
curs on one of the deeper levels of the input pseudosection.

The program allows the user to move any one of these
three filters over any given IP pseudosection and to obtain a
single IP value per station. If some stations within a win-
dow have no values, for example, at the ends of lines where-
data are typically absent on the deeper levels (fig. 2), then
the average of fewer values will be considered.

COMPUTER PROGRAM

Description

The program (appendix 1) was written specifically for use

.with the Hewlett Packard (HP) model 85. This machine is ex-

tensively used either as an individual minicomputer or cou-
pled with other devices such as field geophysical equipment.
The program was written in BASIC and can be modified to oper-
ate on any other machine that uses the same computer lan-
guage, Conversion of the plotting subprograms may be some-
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what difficult, inasmuch as many of the plotting commands are
not unique in all devices.

The program is conversational and allows the user a wide
degree of latitude as to data input, filters, and plotting,
simply by answering prompted questions.

The pseudosection, the filtered data, and a simple or
complex x-y plot of the previous data are computed during
program execution. '

The input/output (I/0) quantities are as follows:

Numeric constants

M: number of dipoles along surveyed profiie’(index'J
1,e0..,M) (M max = 50)

]

N: number of 1levels in a pseudoseétion (index 1
1,....,N). (N max = 86) :

S1: first station value, numeric value, south and west
values are negative oo

A: dipole spacing, in meters or feet

W1l: =1 for (average levels filter); =2 for (total average
filter); =3 for 2 triangle sides filter

W2: =1 for resistivity; =2 for percent frequency efféct
- or chargeability; =3 for metal factor; =4 for phase

Strings
A$: string of area name
L$: string of line name

T$: string of type of survey; frequency (F) or time (T)
domain

0$: station order, increase or decrease from the value of
S1

- Arrays
R (I,J): array of resistivity pseudosection data

F (I,J): array of percent frequency effect or charge-
ability pseudosection data



K (I,J): array of metal-factor pseudosection data

P (I,J): array of phase or phase-shift pseudosection
~data
W (J): array of filtered data

Z (I,J): working array
where J=1,...,M and I=1,...,,N

The maximum number of dipoles (M) is 50, and the maximum
number of levels (N) is 6. These values are suitable for
use with most of IP field surveys. However, these values can
be changed if the computer used has sufficient memory capa-
bility.

Operation

The program is operated using eight independent key
modes. Each key mode includes one or more specially designed
subprograms. The user can carry out one specific operation
per key mode, such as data input, filtering, printing, stor-
age, and so forth.

1, Key mode 1 (iaput key)

Key mode 1 allows the user to input IP data from either
the keyboard or a tape file. The subprogram prompts the user.
for file name, area, 1line, and other information used to
identify the input data. The input IP data itself may exist
in any of the following forms: ,

(a) Reduced IP pseudosection data (time or frequency do-
main). These will be stored in R, F, K and P
arrays, for resistivity, chargeability or percent
frequency effect, metal factor, and phase or rela-
tive phase shift, respectively.

(b) Nonreduced IP pseudosection data (time or frequency
domain) obtained from field surveys. These will be
stored in R, F, K- or P arrays.

(c) Filtered profile data obtained from any of the R, F,
K or P pseudosections. These.will' be stored in
array W.

An explana?ion of IP data input entry is shown on figure 3.
The operation of key mode 1 is illustrated on the flow chart
(fig. 4), and an example is provided in appendix 2.
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Figure 3.--Pseudosections showing sequence of input data to the computer program: R,
apparent resistivity; F, chargeability or percent frequency effect, K, metal factor;

and P, phase shift or phase. See text for an explanation of the quantities J, M, I,
and N, 10
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2. Key mode 2 (data storage key)

Key mode 2 allows data storage on a specific file of a
magnetic tape. By use of this key mode, nonreduced field IP
data, pseudosection data, or filtered data can be stored.

The operation of key mode 2 is illustrated on the flow
chart (fig. 5), and an example is provided in appendix 2.

3. Key mode 3 (data print-out key)

Key mode 3 allows the user to a print out any of the
three previously mentioned data forms. Key 3 mode is illus-
trated in the flow_ chart (fig. 6), and an example is shown in
appendix 2.

4. Key mode 4 (input data correction key)

Key mode 4 allows the user to correct the various types
of the input data.

Key mode 4 is explained in the flow chart "(fig. 7), and
an example is given in appendix 2.

5. Key mode 5 (data reduction key)

Key mode 5 allows the user to reduce IP field data, which
may exist in one of the following forms: -

{(a) Time-domain IP data, which includes values of Vp
(voltage) and I (current) for calculation of direct-
current resistivity and metal factor.

(b) Frequency-domain IP data, which are measured by
using one frequency and include phase-shift measure-
ments. The apparent resistivity and metal factor
are also calculated by using a single set of Vp and
I values.

(¢c) Standard frequency-domain IP data, which are mea-
sured by using two different frequencies; at each
frequency, Vp and I values are measured. Two appar-
ent resistivity values and the metal factor are
calculated.

The key mode is explained in the flow chart (fig. 8),
and an example is shown in appendix 2.

6. Key mode 6 (filtering key)

Key mode 6 allows the user to obtain filtered data for
any selected IP pseudosection. The mode includes three sub-

12
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Figure 6.--Flow chart showing key mode 3 (data print=-out key).
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Figure 9.--Flow chart showing key mode 6 (filtering key).
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programs, each of which allow the application of one of the
three filters suggested by Fraser (1981). The output-
filtered data are printed automatically during operation of
the key. Key mode 6 is explained in the flow chart (fig. 9),
and an example is shown in appendix 2.

7. Key mode 7 (x-y plot key)

Key mode 7 allows the user to produce either a simple or
complex x-y plot of either any level of any specific pseudo-
section or any filtered data stored in array W.

The plot is produced on the screen, and a copy can be
made on the thermal printer. The key mode allows the user a
wide range of plot specifications in both the x-~ and y-
dimensions.

The operation of key mode 7 is illustrated on the flow
chart (fig. 10), and an example is shown in appendix 2,

8. Key mode 8 (stop key)

Key mode 8 allows the user to stop program execution.
ACKNOWLEDGMENTS AND DATA STORAGE
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Appendix l.--Program listing

10 ! PROGRAM IPFLTR
20 OPTION BASE 1
30 DIM R(6,50),F(6,50),M(6,50).P
(6,50),CC6),W(50),2(6,50) ,FR%16]
;F3816]
40 PRINT "IP DATA CALCULATIONS®
50 PRINT “"==sm==ss=sssowmmmsams"
60 CLEAR
70 DISP " %
80 DISP " * .
- 90 DISP "SELECT THE MODE OF OPER
ATION EY"
100 DISP "

THE KEY BELOW (ONE AT
ATIME) "
110 ON KEY# 1,"INPUT" GOSUER 210
120 ON KEY# 2, "STORE" GOSUER 2080

130 ON KEY# 3Z,"PRINT" GOSUE 1760

140 ON KEY# 4, "MISTAKES" GOSUE 1
230

150 ON KEY# 5,"REDUCE" GOSUER 150
]

160 ON KEY# &,"FILTER" GOSUB 235

0 .

170 ON KEY$ 7,"PLOT" GOSUE 3940
180 ON KEY# 8§, "STOP" GOSUE 4740
190 KEY LAREL

200 GOTD 110

210 ! SUBPROGRAM INPUT

220 CLEAR

230 DISP "THIS SUEBPROGRAM ALLOWS
DATA INPUT FROM TAPE OR KEYEOAR
DII

240 DISP "OPERATE KEY?(Y/N):”
250 INPUT K1$

260 IF K1$="N" THEN 1200

270 DISP "INPUT FROM TAPE (T) OR
KEYBOARD (K) : "

280 INPUT I1%

290 IF I1$="T" THEN 1020

300 DISP "AREA NAME?:"

310 INPUT As

320 DISP "LINE NAME?:"

330 INPUT L$

340 DISP "TYPE OF SURVEY, TIME D

OMAIN(T) OR FREQ@. DOMAIN(F)?"

350 INPUT T$ :

360 IF T$="F" THEN T1$="PFE" ELS
E T1$="CHRG"

370 DISP "STATION LOCATION WILL

EE -VE FOR S&W AND +VE FOR NAE"

380 DISP "FIRST STATION LOCAION

ON N=1 DIPOLE?:"

390 INPUT S1

400 DISP "STATION ORDER DECREASE

. (DY OR INCREASE (I)2:"

410 INPUT Os

420 DISP “ND. OF DIPOLES ALONG P
ROFILE?"

430 INPUT N

21

440 DISP "DIPOLE LENGTH?:"
450 INPUT D
460 DISP “"NO OF 1P LEVELS(N=)?:"

470 INPUT M

480 D1=D

490 IF O%="D" THEN 520

500 S2=51+3xD/2 -

510 GOTO 530

520 S52=51-3xD/2 @ D=-D

530 IF T$="T" THEN PRINT " TIME
DOMAIN IP SURVEY*™

S40 IF T$="F" THEN PRINT ." FREQU
ENCY DOMAIN IP SURVEY™

550 PRINT "AREA:";A$

560 PRINT "LINE:";L%$;" FIRST ST
ATION:";82 :

57£ ﬁR;NT “NO, OF DIPOLES=";N;"

=73

580 PRINT "DIPOLE LENGTH:";D

590 PRINT "=mrm— e e cn "

600 IF Il1$="T" THEN 1160

610 DISP "INPUT DATA REDUCED?(Y/

N):" -

620 INPUT Gs

630 IF T4="T" THEN Ds$="0" @ GOTO
660 .

640 DISP "ONE FREQUENCY USED?2(Y/

Ny

650 INPUT Ds

660 PRINT "--INPUT DATA~--"

670 DISP “INPUT PSEUDO(P) OR WIN

DOWCWI?" & INPUT 12%

680 IF I2¢$="W" THEN 920
696 FOR J=1 TO N

7006 DISP "DIPOLE NO,:"3;J

710 83=82+4(J~1)%xD

720 PRINT "DIPOLE NO=";J;" STATI
ON=";83

730 IF G#="Y" THEN 770

740 IF T$="T" THEN PRINT "N= v

P CR M* @ GOTO 780

750 IF D$&"Y" THEN PRINT "N=

UP CR  PFE RPS" @ GOTO

780 :

760 IF D$="N" THEN PRINT *N=

UP1 CR1 VP2 CR2" @ GOTO

780

770 PRINT "N=  RES. ";Ti$;"
MF  RPS®

780 FOR I=1 TO M

790 DISP "FOR LEVEL N=";I

800 IF G%$="Y" THEN B840

810 IF T$="T" THEN DISP "INPUT V
P,CR,CHRG,RPS" @ GOTO B&0

820 IF D$="Y* THEN DISP "INPUT V
p,Cr,PFE,RPS" @ GOTO 860

830 DISP "INPUT VP1,CRI,VP2,CR2"
€ GOTO 860

8B40 IF T$="T" THEN DISP "INPUT R
,CHRG, MF,RPS" @ GOTD 840

850 DISP "INPUT R,PFE,MF,RPS"
860 INPUT R(I,J),F(I,J),MCI,J),P
(1,3



Appendix 1.--Program listing--Continued

870 PRINT USING 880 ; I,R(I,J),F
(1,7),MCI,0),PC1,T)

880 IMAGE DD,1X,DDDD,D,1X,DDDD.D
,1X,DDDD.D,1X,DDD.D

890 NEXT I

900 NEXT J

910 GOTO 1200

920 DISP "FILER OF AVER. LEVEL(1
) OR TOTAL AVERAGE(2)?" @ INPUT
w1

930 DISP “FILTERED DATA RES.(1),
PFE(2),MF(3) OR RPS(4)?" @ INPUT
we

940 PRINT "STATION MA
P VALUE"

950 S2=51+3xD/2

960 FOR J=1 TO N

970 S3=S52+D%(J-1)

980 DISP "INPUT READING NC.";J @
INPUT W(T)

990 PRINT USING 2640 ; S3,W(J)
1000 NEXT J

1010 GOTO 1200

1020 DISP "INPUT FILENAME:"

1030 INPUT F2%

1040 ASSIGNE 2 TD F2$%

1050 READ# 2,1 ; A$,L$,T$,D$,0%,
T1s,12%,G%

1060 READ# 2,2 ; N,M,D,S1

1070 §2=51+3%D/2

1080 IF I2¢="W" THEN READ$ 2,3 ;
Wi, W2,uls

1090 FOR J=1 TO N

1100 IF I2$="W" THEN READ$ 2 ; W
(J)& GOTO 1140

1110 FOR I=1 TO M

1120 IF I2%="P" TYHEN READ% 2 ; R’

CIAJ),FCI,T),MC(1,7),P(T,T)

1130 NEXT 1

1140 NEXT J

1150 GCOTO 490

1160 PRINT “INPUT DATA READ FROM
FILE: ";F2s

1170 IF I2%="W" THEN PRINT "INPU
T DATA FILTERED" @ GOTO 1200
1180 IF G$="Y". THEN PRINT "INPUT
PSEUDO~-SECTION"

1190 IF G$="N" THEN PRINT "INPUT
FIELD DATA"

1200 CLEAR

1210 RETURN .

1220 IMAGE DDD,1X,DDDD.D,1X,DDD.
D,1X,bDDD.D,2X,DDD.D

1230 | SUBPROGRAM MISTAKES

1240 CLEAR .
1250 DISP “THIS SUBPROGRAM ALLOW
S CORRECTION OF MISTAKES IN INPU

T DATA"

1260 DISP "OPI"ATE KEY?(Y/N):" @
INPUT K19

1270 IF K1%$="N" THEN 1480

1280 DISP “ANY MISTAKES (Y/N)?"
1290 INPUT H$

1300 IF H#$="N" THEN 1480

1310 DISP "MISTAKES IN PSEUDO?(Y
/N @ INPUT- M2$ :

22

1320 IF M2$="N" THEN 1430

1330 DISP “"WHICH DIPOLE(J) AND N
(I)"

1340 INPUT J5,I5

1350 PRINT “CORRECTION OF INPUT

VALUE OF DIPOLE:";JS;"N=";15

1360 PRINT "WRONG VALUE:™"

1370 PRINT RCIS,JS);FCIS5,T5) ;M

5,J75);P(15,J5)

1380 DISP "ENTER NEW VALUES:"

1390 INPUT R¢IS,J5),F(I5,J5),M(I

5,75),P(15,15)

1400 PRINT *CORRECT VALUE:"

1410 PRINT R(IS5,I5);M(I5,J5);F(1

5,75):P(15,J5)

1420 GOTO 1280 :

%4§2 DISP *WHICH ROW NO.” @ INPU

b=

1440 PRINT "WRONG VALUE:",W(I5)

1450 DISP "ENTER CORRECT VALUE"

& INPUT W(IS)

§4eo PRINT *CORRECT VALUE:" ,W(IS

1470 GOTO 1280

1480 CLEAR

1490 RETURN

1500 ! SUBPROGRAM REDUCION

1510 CLEAR

1520 DISP “THIS ROUTINE ALLOWS R
EDUCION OF PSEUDOSECTION DATA™
1530 DISP "OPERATE KEY?2(Y/N)" @
INPUT K1$

1540 IF K1$="N" THEN 1740

1550 FOR I=1 TO M -
1560 F7=1/1-2/(1+1)+1/(1+2) @ F7
=1/F7

1570 CCI)=2xPIXF7%xD/1000

1580 NEXT I

1590 DISP "MULTIPLY METEAL FACTO
R BY 2PI?2(Y/N)" @ INPUT MS$

1600 FOR J=1 TO N

1610 FOR I=1 TO M

1620 IF T$="T" THEN 1640

1630 IF D$="N" THEN 1660

1640 R(I,J)=R(I,JI*C(I)/F(I,3) @
F(I,Ty=NM(I,T)

1650 M(I,J)=F(L,J)%1000/R(I,J) @
60TO 1710 .
1660 R1=C(I)*R(I,J)/F(I,J) @ R2=

COIIXM(I,3)/PLI,T)

1670 R(I,J)=R1 @ P(I,J)=R2

1680 F(I,J)=100%(R1-R2)/R2

1690 H(I,J)=1000%F(I,J)/R1

1700 IF MSs="Y" THEN K(I,J)=K(I,
Tyx2%PI

1710 NEXT 1

1720 NEXT J

1730 G$="Y"

1740 CLEAR

1750 RETURN

1760 ! SUEPROGRAM PRINT

1770 CLEAR

1780 DISP "THIS ROUTINE PROVIDES
PRINT OUTS OF PSEUDOSECTIONS OR
FILTERED DATA *

1790 DISP "OPERATE KEY?2(Y/N):" @
INPUT K1$



Appendix 1.--Program listing--Continued

1800 IF K1$="N" THEN 2060

18106 DISP "PRINT PSEUDO(P) OR WI
NDOW(W) »

1820 INPUT P2%

1830 IF P2s="W" THEN 1970

1840 IF G$=%Y" THEN PRINT *"PSEUD
0 SECTION DATA™"

1850 IF G$="N" THEN PRINT "IP FI
ELD DATA"

1860 FOR J=1 TO N

1870 S3=82+(J-1)*D

1880 PRINT "DIPOLE:";J;" STATION
$";83

1890 IF G$="Y" THEN PRINT "N=

RES. ";T1$;" MF RPS" B
GOTO 1920
1900 IF D$<>"N" THEN PRINT "N=
VP CR  ";T1$;" RPS"
1910 IF D$="N" THEN PRINT *N=
VP1 CR1 VP2 CR2"

1920 FOR I=1 TO M

1930 PRINT USING 1220 ; I,R(I,J)
LECT,I) ML, I ,PCT, D :

1940 NEXT 1

1950 NEXT J

1960 GOTO 2060

1970 PRINT "FILTERED DATA"

1980 IF Wi=1 THEN PRINT "AVERAGE
LEVELS FILTER OF LINE:":L$

1990 IF Wi=2 THEN PRINT "TOTAL A
VERAGE FILTER OF LINE:";L$

2000 PRINT "o e e W

2010 S2=51+3%xD/2

2020 FOR J=1 TO N

2030 53=52+(J~1)xD

2040 PRINT USING 2640 ; S3,W(J)
2050 NEXT J

2060 CLEAR

2070 RETURN

2080 ! SUEPROGRAM STORE DATA

2090 CLEAR

2100 DISP "THIS ROUTINE ALOWS ST

ORE ANY PART OR ALL OF INPUT AND
/OR OUTPUT DATA ON TAPE"

2110 DISP "OPERATE KEY?7(Y/N):" @
INPUT K1$%

2120 IF K1$="N" THEN 2330

2130 DISP "OUTPUT FILENAME AND N

0. OF REC.?" @ INPUT F3$,R3

2140 CREATE F3$,R3 @ ASSIGN# 1 T

0 F3$

2150 DISP "STORE PSEUDO(P) OR WI

NDOW(W) DATA?:" @ INPUT I2s

2160 PRINT# 1,1 ; A$,L$,T$,D$,0%
,T1%,12%,G%

2170 PRINT# 1,2 ; N,M,D,S51

2180 IF I2¢="W" THEN PRINT# 1,3
poWI,W2,Uls

2190 FOR J=1 TO N

2200 J1=J+3

2210 IF I2$="W" THEN PRINT# 1,71
5 W(I) @ 6OTO 2250

2220 FOR I=1 TO M _

2230 PRINT# 1 ; RCI,I),F(I,i),M¢

1,3),P(1,0) ’

2240 NEXT I

2250 NEXT J

2260 PRINT "mmmmmmm— e e e "

23

2270 PRINT "DATA STORED ON FILE:
" F3%

2280 IF I2$="W" THEN PRINT "FILT
ERED DATA OF" @ GOTD 2310

2290 IF G$="Y" THEN PRINT "REDUC
ED PSEUDOSECTION OF "

2300 IF G$="W" THEN PRINT "IP FI
ELD DATA OF*

2310 PRINT "AREA:";A$

2320 PRINT "LINE:";L$

2330 CLEAR

2340 RETURN

2350 ! SUEPROGRAM IP DATA FILTER

2360 CLEAR

2370 DISP "THIS ROUTINE ALLOWS A
PPLICATION OF THREE IP FILTERS"
@ DISP "SUGG RY FRASER (1981)"
2380 DISP "WINDOW (1) FOR AVER.
LEVELS (2) FOR TOTAL AVER AND (3
)} FOR AVERAGE TRIANGLE SIDES"
2390 DISP “"OPERATE KEY?2(Y/N)" B
INPUT Ki1¢

2400 IF Kis="N" THEN 24670

2410 DISP "APPLY MAP WINDOW?(Y/N
)II

2420 INPUT W$

2430 IF Ws="N" THEN 2670

2440 DISP "TITLE OF DATA TO BRE F
ILTERED"

2430 INPUT Uls

2460 DISP "AY, LEV.(1) OR ALL AV
.(2) OR TRIANGLE SIDES (Z):"
2470 INPUT Wi .

2480 DISP "TO RES.(1),PFE(2),MF(
33 OR RPS(4)?"

2490 INPUT W2

2500 GOSUER 4780

- 2510 IF Wi=1 THEN GOSUR 2690

2520 IF Wi=2 THEN GOSUE 3140

2530 IF Wi=3 THEN GOSUE 3530
2540 PRINT "FILTERED MAP RESULTS
OF ";Uls

2550 IF Wi=1 THEN PRINT "AVERAGE
LEVELS FILTER"

2560 IF Wi=2 THEN PRINT "TOTAL A
VERAGE FILTER® -

2570 IF Wi=3 THEN PRINT "AVERAGE -
SIDES FILTER®

2580 PRINT "—mmmmm e —me e "

2590 PRINT "STATION","MAP VALUE"

2600 S2=51+3xD/2

2610 FOR I=1 TO N

2620 S3=82+Dx(I-1)

2630 PRINT USING 2640 ; S3,W(I)
2640 IMAGE DDDDD.D,15X,DDDDD.D
2650 NEXT I

2660 GOTO 2410

2670 CLEAR

2680 RETURN

2690 | SUEKPROGRAM IPWINDOW-1
2700 ! AVERAGE LEVELS FILTER
2710 FOR J=1 TO N

2720 B1=0
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2730 IF J(M THEN 2870 3280 W(JI)=K3/E2

2740 N2=N-M+1 3390 GOTO 3510

2750 IF J)N2 THEN 2990 3400 FOR I=1 TO M

2760 FOR I=1 TO M 2410 I1=1

2770 Ii=1 3420 J1=N-J+1

2780 B2=0 @ E3=0 ' 3430 IF I1)>J1 THEN I1=J1
2790 FOR K=1 TO It 3440 J2=J-1

2800 J1=J-K+1 3450 FOR K=1 TO It

2810 E3=E3+Z(I,J1) @ R2=R2+1 3460 J3=J2+K

2820 NEXT K 3470 B3=R3I+Z(1,J3) @ B2=R2+1
2830 V1=R3/RE2 @ B1=B1+V1 3480 NEXT K

2840 NEXT I . 3490 NEXT I

2850 W(J)=R1/M 3500 W(J)=R3/R2

2860 GOTO 3120 3510 NEXT J

2870 FOR I=1 TO M - 3520 RETURN

2980 I1=1 3530 ' SURPROGRAM IPWINDOW3
2890 IF I1)>J THEN Ti=J 3540 ! AVERAGE SIDES FILTER
2900 B2=0 & R3=0 3550 FOR J=1 TO N

2910 FOR K=1 TO I1 3560 EK2=0 @ B3=0

2920 J1=J-K+1 . 3570 IF J(M THEN 3700

2930 B3I=RE3+Z(1,J1) B E2=R2+1 - 3580 N2=N-M+1

2940 NEXT K - 3590 IF J>M THEN 3810

2950 V1=K3I/B2 @ B1=K1+V1 3600 FOR I=1 TO M

2960 NEXT I 3610 IF I=1 THEN 3650

2970 W(I)=K1/M , 3620 J1=J-1+1

2980 GOTO 3120 . 3630 B3=R3+Z(I,J1)

2990 J1=N-J+1 3640 ER2=RH2+1

3000 FOR I=1 TO M 3650 B3=R3+Z(I,

3010 I1=TI 3660 E2=R2+1

3020 IF I1>J1 THEN Ii1=J1 3670 NEXT I

3030 Jg~ -1 3680 W(I)=R3/R2

3040 =0 8 EB3=0 3690 GOTO 3920

3050 FOR K=1 TQ It 3700 FOR I=1 TO M

3060 J3=T2+K . 3710 IF I=1 THEN 37690

3070 E3=R3+Z(I,J3) @ R2=R2+1 3720 JT1=J-1+1

3080 NEXT K 3730 IF J1<1 THEN 3760 .
3090 V1=B3/RB2 € B1=R1+y1 - 3740 B3=R3+Z(I,J1)

3100 NEXT I 3750 BR=R2+1

3110 WIJ)=ER1/M 3760 BR3I=R3+Z(1,J)

3120 NEXT J 3770 B2=E2+1

3130 RETURN 3780 NEXT I

3140 ! SURPROGRAM IPWINDOW-2 3790 W(J)=R3/R2

3150 ! TOTAL AVERAGE FILTER 3800 GOTO 3920

3160 FOR J=1 TO N 3810 FOR I=1 TO M

3170 E2=0 @ E3=0 3820 IF I=1 THEN 3870

3180 IF J(M THEN 3300 3830 J1=N-I+1

3190 N2=N-M+1 3840 IF J>J1 THEN 3870

3200 IF JON2 THEN 3400 3850 B3=E3+Z(I,)

3210 FOR I=1 TO M . 3860 R2=E2+1

3220 11=1 3870 J2=J-1I+1

3230 FOR K=1 TO I1 3880 BI=R3+Z(1,J2)

3240 Ji=J~-K+1 3890 BR=R2+1

3250 E3=R3+2(1,J1) B B2=E2+1 . 3900 NEXT I

3260 NEXT K 2910 W(J)=B3/E2

3270 NEXT I 3920 NEXT J

3280 W(J)=E3/B2 3930 RETURN

3290 OTO 3510 ) 3940 ! SUEPROGRAM PLOT

2300 FOR I=1 TO M 3950 CLEAR :
3310 I1=1 3960 DISP “THIS ROUTINE ALOWS X~
3320 IF I133 THEN I1=J Y PLOTS OF IP OUTPUT DATA ALONG
2320 FOR K=1 TO I1 PROFILE IN LOG OR NORM. SCALE"
T340 Ji=J-K+1 3970 DISP "OPERATE KEY?(Y/N)" @
3350 RB3I=R3+Z(1,J) @ R2=E2+1 INPUT K1%

3360 NEXT K 3980 IF K1$="N" THEN 4650
2370 NEXT 1 2990 DISP "NORMAL(N) OR LOG(L) P

LOT?:" @ INPUT P6%

24
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4000 DISP "PLOT WINDOW(W) OR PSE

UDO LEVEL(P)" @ INPUT P3S$

4010 IF PS$="W" AND P&s$="N" THEN
4149

4020 IF PS4="W" AND P&$="L" THEN
4060

4030 IF PS%="P" THEN DISF “"LEVEL
OF PSEUDO DATA"™ @ INPUT I35

4040 DISP "(P) TYPE RES(1),PFE(2
),MF(3) OR RPS(4)" @ INPUT W2

4050 GOSUER 4780

4060 FOR J=1 TO N

4070 IF PS$="P" THEN 4100

4080 IF W(J)=0 THEN 4130

4090 W(CI)=LGT(W(I) )Y @ GOTO 413¢
4100 W(I)=Z(15,J)

4110 IF W(J)=0 THEN 4130 - -
4120 IF P6%="L" THEN W(J)=LGT (W(

I .

4130 NEXT J

4140 GOSUR 4670

4150 M2=CEIL(M2)

4160 M1=FLOOR(M1)

4170 PRINT "-——oomemomm e e "

4180 PRINT "PLOT OF LINE:";L% @
PRINT "AREA:";A$

4190 PRINT "PLOT PARAMETERS:"
4200 PRINT "Y-MAX="iM2;" Y-MIN=
"iM1 @ PRINT "Y-RANGE=";M2-M1
4210 DISP "CHANGE Y-LIMITS?(Y/N)
" @ INPUT C3%

4220 IF C3$="N" THEN 4250

4230 DISP "NEW Y-MIN AND Y-MAX:"
@ INPUT M1,M2

4240 PRINT "Y-PLOT LIMITS:";M1i;M

4250 DISP "Y-AXIS MATAMIN TICS:"
& INPUT D4,D2
4260 S2=51+Dx3F/2 @ GP=82+(N-1)xD

4270 PRINT "X-MAX="3;G9;" X-MIN=
“;52 8 PRINT "X-RANGE=";G9-52

4280 DISP "CHANGE X~LIMITS?(Y/N)

M @ INPUT C3$

4290 IF C3$="N* THEN 4320

4300 DISP "NEW X-MIN AND X~MAX:"
@ INPUT S2,69

4310 PRINT "X-PLOT LIMITS";S2;G9

4320 DISP "X-AXIS MAJAMIN TICS:"
@ INPUT D3,D1

4330 PRINT "XMJTCS=";D3;" XMNTC
§=";D1 @ PRINT "YMIJTCS=";D4;* Y
MNTCS="; D2

4340 DISP "OVERLAP PLOTS?(Y/N)"
@ INPUT V2%

4350 IF V2¢="N" THEN GCLEAR

4360 H9=(M2-M1)%.05 R G9=69-S2

4370 H1=M1+H9 @ G1=,05%G9+52
4380 H2=M2-H9 @ G2=.88%G9+82

4390 G9=52+C9 @ SCALE S2,G9,M1,M
2

25

4400 PRINT "XXXXXXXXXXXXXXEXXXXX
XXX "

4410 PRINT "

"

4420 DISP "TITLE OF Y-AXIS" @ IN
PUT L.1%

4430 DISP "TITLE OF X~-AXIS" € IN
PUT LL2% .

4440 PRINT " "Ll
4450 XAXIS M1,D1,52,G9

4460 YAXIS 82,D2,M1,M2

4470 | LLABEL X-AXIS

4480 LDIR 90

4490 FOR X=82+D3 TO G9-D3 STEP D
3 .

4500 MOVE X,H1 € LABEL VAL$(X)
4510 NEXT X

4520 ! LABEL Y-AXIS

4530 LDIR O

4540 FOR Y=M1 TO M2 STEP D4

4550 MOVE G1,Y @ LABEL VAL$(C(Y)
4560 NEXT Y

4570 PENUP @ MOVE 82,W(1)

4580 82=82+(¢(IS-1)xD/2

4590 FOR J=1 TO N

4600 X=82+(J-1)%D

4610 DRAUW X,Wd(T)

4620 NEXT J

4630 COPY

4640 PRINT L2%

4650 CLEAR .

4660 RETURN

4670 | SUBPROGRAM MAXMIN

4680 M1=W(1) @ M2=W(1)

4690 FOR I=2 TO N

4700 IF W(IX{M1 THEN MI=W(ID)
4710 IF W(I)>M2 THEN M2=W(I)
4720 NEXT I

4730 RETURN

4740 ! SUBPROGRAM STOP

4750 PRINT '"zxzm=czomoomomosSsmmsmos
4760 CLEAR @ DISP "ALL DONE!!L!™
@ BEEP 100,200

4770 STOP

4780 ! SUBPROGRAM TRANSFER

4790 IF W2=1 THEN U1$="PSEUDO-RE
SISTIVITY" .

4800 IF W2=2 THEN U1$="PSEUDO-CH
R.. OR PFE" 4

4810 IF W2=3 THEN U1$="PSEUDO-M,
FACTOR"

4820 IF W2=4 THEN U1$="PSEUDO-PH
ASE"

4830 FOR J=1 TO N

4840 FOR I=1 TO M

4850 IF W2=1 THEN Z(I,1)=R(I,I)
4860 IF W2=2 THEN Z(I,J)=F(I,J)
4870 IF W2=3 THEN Z(I1,J)=M(I,I)
4880 IF W2=4 THEN Z(I,J)=P(I,J)
4890 NEXT I

4900 NEXT J

4910 RETURN



Appendix 2.--Examples of program operation

KEY (1 OPERATION MODE
EX¥AMFLE

THIS SUBFPROGRAM RLLOWS DATAR INPU
T FROM TRPE OF KEYBORRD

OPERATE KEYZ?(Y/HY:

I

\‘)
INFUT FROM TRPE (T) OR EEYEORRD(
Ko

*?
K
RREAR HAME?:

EARID AL JIMALAH
LINE NAME?

SHAE - .
TYPE OF SURVEY, TIME DOMAINCTS O
R FREG. DOMAINCF)?

; : |
STATION LOCARTION WILL BE -WE FOR
S&ld AND +VE FOR H&E

FIRST STRTIOH LOCHION OH N=17DIP
OLE?:

~1G@

STATIOM ORDER DECRERSE <D)> OR IH
CRERSE (I3%:

0. OF DIPOLES ALONG PROFILE?

A B AT e

1P

o

LE LEHGTH?:

D 4 ]

OF IP LEVELSIN=)?:

JadZN

FREQUENCY DOMAIN IP SURVEY
RRER:BARID AL JIMALRAH
LINE:SBBE FIRST STATION:-25
NO, OF DIPOLES= 4 N= 4
DIPOLE LENGTH: S@ :

INPUT DATH REDUCED®?(Y./HNJ:

2

M

ONE FREGUENCY USED?CY-ND

u]-; )

--IHNFUT DATA-—--

THPUT PSEUDOCP) OR WINDOWC{HWY?
?

Fv

DIFOLE NO.: 1

DIPOLE NO= 1 STATION=-2

N=  up CR  FFE  RPS

FOR LEYEL M= 1

INPUT VWe.Cr.PFE,RPS
2

S8, 2
1

2.1.2.-.1
.8 2.4 1.2 -.1

[
DOy

T

26

FOR LEWYEL H= 2
INFUT Ur.Cr.PFE,RFS
..2 34:.’..3)“ 8

qﬂ. 4
FHE LEVEL H= ?
INPUT Ur,Cr.PFE.RPS
17.2.43,2.6.,-.8
i7.a 2.4
FJP LEVEL H= 4
INFUT VUr.Cr.,PFE.,REPS
2

(S |

“
£
W
-

== [4)
on

DIPDLE NO.: 2

DIPOLE HO= 2 STATION= 25

M= vp Ck
FOF LEVEL H= 1
INPUT Vr.,Cr.PFE.EPS
?

141.2 . 37,1.9.-1.1

1 141 .@ 2.4
FOR LEVEL W= 2
IMPUT VYe,Cr.,PFE.RPS
£3,2.43.2.3,-1.2

2 22.9 2.4

OR LEUEL N= 2

7

3

ar LE”EL N= 4
HPUT Ve,Cr,PFE,RFS
2

DIP“LE HD 2 3

DIPOLE NO= 3 STATION=

M= VP CR
FOR LEVEL N= 1
INPUT Ve.,Cr.PFE.RFS
2
85.2.43.1.8,-
1 5.8
FOR LEVEL H=
INPUT Vr.Cr,PFE.RPS

.8
.4

T [0 5

-?“..5':1.2.'—.2
2 v .a 2.6
FOR LEVEL H=
INPUT YFr,Cr,PFE,RPS

I

W

is.?,2.24,1.1,- 2
3 15.7 2.
FOR LEVEL N= 4
INPUT Ve, Cr.PF

2.2 -8
2.6 -.g
1.2 -.5
PFE  RPS
1.9 -1.1
2.2 -1.2
1.6 -.¢
1.8 -.2
75

PFE  RPS
1.8 -.8
1.2 -.2
.1.1 -.2

8 -.3



Appendix 2.--Examples of program operations--Continued

DIPOLE NO.: 4

DIPOLE  NO= 4 STATION=
PFE

M= VP CR
FOR LEVEL HN= 1
INPUT Vep,Cr.PFE.RP5
b

145,257

1 148%5. b
FOR LEVEL H= 2
IHPUT VYe.,Cr.PFE.RPS

.B:-.R

J2.2.24. .8, .2
T2 2.8 2.2
OFr LEVEL H= 3
HPUT We.Cr.PFE.RFS
?.2:2.62;.61-.3
3 iv7.2 Z.6
OR LEVEL H= 4
NPUT Vp,Cr.,PFE.RPS
12.2;:.64;.6;52
4 12.2 2.5

[xx}

(14}

RPS

)

L&Y

(g

27



Appéndix 2.--Examples of program operations--~Continued

KEY <(2» OPERATION MODE
EXAMPLE

THIS ROUTIHE RLOWS STORE HANY PHE C
T OR BLL OF INPUT RHD-OK OUTPUT - -
DATA ON THPE

OPERATE KEY?<(Y~/N>»:

[p)

:T- .
QUTPUT FILENARME AND NO. OF REC.?
o .

IFDAT. 20
STORE PSEUDOCP) COR WINDOWCW) DAT
A7 : ’

DATA STORED ON FILE:IPDAT
REDUCED PSEUDOSECTION OF
AREA:BRID AL JIMALAH
LINE:S88E

28



OFERARTION MODE
EXAMPLE

{32
kED D

PRING

KEY
“OR:-FILTE

Appendix 2.--Examples of program operations--Continued
WIHDOW (W

OF PSEUDOSECTIONS

THIS ROUTIHE PROVIDES
ATA

FRINT PSEUDOCP) GR

OPERATE KEY?(Y/N):
>
Fu

?
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Appendix 2.--Examples of program operations--Continued

KEY (4> OPERATION MODE
EXAMPLE

THIS SUBPROGRAM ALLOWS CORRECTIO
N OF MISTAKES IN INPUT DATA
OPERRTE KEY?(Y~/HN):

?

Y
- ANY MISTAKES CY/N3?

Y
MISTRKES IN PSEUDO?(Y~N)>
l? .

Y

WHICH DIPOLECYY> AND N (I
)

2.2

CORRECTION OF INPUT VALUE OF DIP
OLE: 2 N= 2
WRONG VALUE:
37 2.57 1.2 ~.2
ENTER MNEW WRLUES:
2

27,2.598,1.2.,-.2
CORRECT VALUE:

37 2.98 1.2 -.2
aNY MISTAKES (Y~/N3>?

N
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Appendix 2.--Examples of program operations--Continued

KEY 75> OPERATION MODE
EXAMPLE

THIS ROUTINE ALLOWS REDUCION OF TO PRINTOUT REDUCED IP-DATH
FSEUDOSECTION DATH USE KEY <3>» OPERATION MODE
OPERATE KEY?<Y-N> = —o=ormsssooooosoomooooe—ee-
?
OTI
THIS ROUTIHE PRUYIDES PRIMNT OUTS
OF PSEUDOSECTIONS OR FILTERED D
ATA
DPERHTE KEY?2CY /N2 :

PPIHT FSEUDOCP)Y OR WINDOWC(K?

e

FSEUDO SECTIONW DATAH

DIPOLE: 1 STATION:-25

M= RES. FPFE MF RPS
1 22.4 1.2 51.4 -1
2 S1.1 2.2 45.4 -.8
2 £5.%9 2.6 39.4 -.&
4 F9.9 1.2 15.@ -5

DIPOLE: 2 STATION: 25

M= RES. PFE MF RPS
1 S6.1 1:9 3I3.9 -1.1
2  S7.7 2.3  23.5 -t.2
I 1362 1.6 11.7 -
4 1S2.1 1.8 11.B -2

DIPOLE: 3 STATION: 75

M= RES. FFE MF RPS
1 3. 1.8 S54.% -.5
2 S4.1 1.2 22.2 -z
T e5.1 1.1 16.7 -z
4 142.8 ! 5.6 -3

DIPOLE: 4 STATION: 125

M= RES PFE  -MF RPS
1 38.5 .8  28.% -3
2 S3.9 .8 14.9 2

_ 2 £1.9 .6 a.7 -3

4 g7 6 6.9 2
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Appendix 2.,--Examples of program operations--Continued

KEY

THIS ROUTINE ALLOWS APPLICATION
OF THREE IP FILTERS

SUGG BY FRASER (19315

WINDOW ©1)> FOR AVER. LEVELS {23
FOR TOTAL AVER AND (3> FOR RAVERA
GE TRIANGLE SIDES

OPERATE KEY7(Y~ /N>

o

Y

APFPLY MAP WINDOW?C(Y~/N>

2

Y
gITLE OF OATA TO BE FILTERED

RESISTIVITY

FILTERED MAP RESULTS OF
RESISTIVITY

AVERAGE LEVELS FILTER

AYV. LEV . (1) QR ALL RAY. (2> OR TRI
ANGLE SIDEZ <35 :

>

1

T RES.C12X,PFECZ2y,MF(3> OR RPS4
e

?

1

FILTERED MAFP RESULTS OF

PSEUDO-RESISTIVITY
AVERAGE LEYELS FILTER

STATIOH MAP YALUE
-25.@ 551
25.8 86.9
75.0@ 86 .
125.8 77.2
APPLY MAP WINDOW? (Y )
v .
TITLE OF DATA TO BE FILTERED
2 -
PFE

AV. LEYV.<{1» OR ALL AY.¢2) OR TRI
ANGLE SIDES <3):
2

'c' -

TE RES.C12,PFEC2).MFC3) OR RPSC4

29

?

2

FILTERED MAF RESULTS 0OF

PSEUDO-CHR. OR PFE

TOTAL HVERAGE FILTER

STATIOH MAFP VALUE
-25.98 1.8 -
25.8 1.9
75.@ 1.1
125.8 1.2

32

(6> OPERATION MODE
EXAMFLE

RPPLY MAP WINDOMWZ{Y~ /N>
o

Lo 4

L]
TITLE OF DATA TO BE FILTERED
<

M. FACTOR .

AY . LEV.(13 OR ALL AY.(2» OR TRI
ANGLE SIDES (3):

2

-
3

?D RES.C(1>,PFE2),MF (32> OR RPS(4
)7

FILTERED MAP RESULTS OF
PSEUDO-M.FACTOR
AVERAGE SIDES FILTER

—— —————— ———— ————— A —— —

MAFP VALUE

STATION
-25.8 37.7
25.9 25.2
T5.8 27 .8
125 .4 17.4
APFLY MAP WINDOW?(Y~-/N2
o

N



Appendix 2.--Examples of program operations--Continued

KEY

THIS ROUTIHE ARLOMWS ¥-Y PLOTS OF
IP ODUTPUT DATA ALONG PROFILE IN

LOG OR NORM SCHLE
OPERATE KEY?C(Y~-HD
9

";" .

HORMAL (N> OR LOGC(L) PLOT?:

2

N

PLOT WINDOWCW> OR PSEUDO LEVELCP

2

?

2]

PLOT OF LINE:SaBE
RAREA:BRID AL JIMALAH
PLOT PARAMETERS:
Y-MAX= 38 ¥Y-MIN= 17
Y-RANGE= 21 '
CHANGE Y-LIMITS?(Y¥Y N>
i

Y

NEW Y-MIH AND Y-MAX:

14,50

Y-PLOT LIMITS: 16 56
Y-AXIS MAJSMIN TICS:

]

18,2 i

K-MAR= 125 ~ ¥-MIH=-25
%-RAMGE= 15&

CHANGE X-LIMITS?CY~HD)

”

Y
NEW ¥-MIH AND RX-MAX:
7

-5@3, 150

X-PLOT LIMITS-58 158
¥-AXIS MAJ&MIN TICS:
Lrd

58, 1@
RMJTCS= 58  XMNTCS= 1@
YMITCS= 1B YMNTCS= 2

DVERLAP PLOTS?(Y /N>
N .
RAHHEKEKNE AR KERRRRR K KER

TITLE OF Y-AXIS
?

M.FACTOR
TITLE OF X-AXIS
2

METERS

M.FACTOR

Ty

4®

18

(73 OPERATION MODE
EXAMPLE

33

METERS



