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get_image_band.pro

pro Attention, event

D L(Interface Data Language) P

% O & ewpre

WIUGKET GUNTHUL, We,s
defl=1
endelse
end

pro subl,event

common S we,we
common S_wm, wml
common S _defl,defl
common S_defl,def2
common S_defl

<

1T (Ifias|u] ne -1} Tnen pegin
for i = 0, n elements(fids) - 1 do begin
envi file mng, id=fids[i], /remove
endfor
endif
in filename recovery=''
in filename=

if file test('input_imagefile.sav') then begin

input_imagefile.pro

subl.pro

ramming

restore, 'input_imagefile.sav'
endif
if Method eq 'The input dataset is not georeferenced' then begin
res = dialog message('Please select one of 9 images to specify your file direction. Be car
""+string (10B) + S
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IDL Variables

« variable is used in IDL to symbolically represent a value. The value of a variable is subject
to change (as its name suggests). Variables come in different types. They must be declared

as a certain type, and then assigned a value consistent with the type declared.

 The types of variables that IDL supports are: Boolean, Integer, Long Integer, Floating Point

Decimal, Double Precision Floating Point Decimal, Complex, Characters, and Strings.




IDL Variables

* An Integer variables can be any whole number. Ranging from -32,768 to +32,767. An Integer variable is 16
bits long.

* A Long Integer variable is the same as an Integer variable, except that it takes up 32 bits of memory and
therefore spans the range of approximately -2, 000,000,000 to +2, 000,000,000.

* A Floating Point variable is a 32-bit, single-precision, floating-point number in the range of £10738, with
approximately six or seven decimal places of significance.

* A Double Precision Floating Point variable is a 64-bit, double-precision, floating-point number in the range
of £10738 on VMS systems, and £1072308 on machines supporting the IEEE standard, with approximately 14
decimal places of significance.

* A Complex variable is a real-imaginary pair of single-precision, floating-point numbers. Complex numbers
are useful for signal processing and frequency domain filtering. It also come in a double precision variety.

* Boolean variables can only be 0 or 1. They are used in binary logic.
e A Byte variables can normally only be between 0 to 255. They are used in ASCII codes.

* A String is a sequence of characters, from 0 to 32,767 characters in length, which is interpreted as text. A
character is 8 bits long. It is therefore a number between 0 and 255 which is interpreted as an
alphanumeric symbol.




IDL Variables

Variables Type will be shown with a long scalers

code leads to a certain type in IDL like bellow.

Attend that this table can be used in result of Size() function.

TYPE

The type code to set the type of the result.

Type Code Type Name

0

1

10

11

12

13

14

15

Data Type

UNDEFINED Undefined

BYTE

INT

LONG

FLOAT

DOUBLE

COMPLEX

STRING

STRUCT

DCOMPLEX

POINTER

OBIREF

UINT

ULOMNG

LONGG4

ULONGGE4

Byte

Integer

Longword integer
Floating point
Double-precision floating
Complex floating

string

Structure
Double-precision complex
Pointer

Object reference
Unsigned Integer
Unsigned Longword Integer
64-bit Integer

Unsigned 64-bit Integer

L=

21




IDL Variables

Lets assume that we have some variable named ‘a’. We wish to declare it with a value of 5.
Here are some various ways to do so.

* Integer: a=5

* Long Integer: a = 5L (lower case | is acceptable but looks like a 1)
* Floating Point: a=5.0

* Double Precision: a=

* Byte: a=

* Complex: a = complex(5,0)

e String a="5




IDL Variables

* Names:

= Can be any string of upper and lower case letters along with numbers and underscores but it

must begin with a letter.
= Reserved names are IF, WHILE, ELSE, END, SUM, etc.

= Names are Non_case sensitive In point to the letters of a variable names.

e Value: This is the data is associated to the variable

* Re-assignment: There are no warnings if you overwrite a variable with something of a different type.

3950 sl i aled 0,5 Sb auad assliz 51 .ol solinwl Delvar jgiws 5l cawl oo piie 3 b S5 40,5 SU glp st gisn
Dwles oolaswl LRESET _SESSION 400 51 L g ouns JLad |, Reset aeSs IDL L I3l lg j0 wb wyls 1, Variables o= o
O ygan] j0 g 03 oy 3l ENVI 581 o 5L IDL S8 S bl 1 (aeS0) jeiws ol 5l eolaiwl a5 cewl cpl ogaz ol o Canal il €S0

A daplgs axlge Uas slin b oolaiw! & jaw,0 ¢ duiiead IDL jo 09) LB ENVI Sl 5 @l jgins 5l oolawl 4y 0B Koo Ll




IDL Scalers
Special Values= Constants
_ MatLaB | IDL Purpose
° PI: = value up to 15 significant digits pi PI, IDPI -
. |RADEG 180 /7 ~ 57.2058
° 1, )i sart(-1) |VALUES.F_INFINITY | oc
|VALUES.F_NNAN Not a number
* |nf: infinity (such as division by 0) inf |VALUES. D_INFINITY
Nall | VALUES. D_NAN
* NaN: Not-a-Number (division of zero by zero) A=1[1,2,3] | A=[1,2,3] Forming complex arrays
B = [4,5,6] | B= [4,5,6]
° eps: e =2.2204e-016, smallest amount by which | C=A+1*B C = COMPLEX(A, B) .
_ ior j COMPLEX (0, 1.) V-1
2 numbers can differ clear all .RESET_SESSION Clear all variables
clear A DELVAR, A (Clear variable
° ans. stores the result of an expression

24




24 IDL Create a Matrix

Al= INDGEN (5)

; O 1 2 3 4
;A1 INT = Array[5]

Al= LINDGEN (5, START=3)

Al= FINDGEN (5,START=3) » Al= INDGEN (5,START=3, /FLOAT)

; 3.00000 4.00000 5.00000 6.00000 7.00000

; Al FLOAT = Array[D]
Al= CINDGEN (3) ; Z=X+1iY — Al= DCINDGEN(3) ;Double COMPLEX=Array|[3]
Al= BINDGEN (3, 3) ; Matrix 3*3 of byte

Al= DINDGEN (4, INCREMENT=0.5, START=2)

; 2.0000000 2.5000000 3.0000000 3.5000000
; Al DOUBLE = Array[4]




24 IDL Create a Matrix

A2= MAKE ARRAY (3,4,/INTEGER) ; A 3*¥4 Matrix with element=0
A2= MAKE ARRAY (3,4,/INTEGER, VALUE = 5) ; A 3*4 Matrix with element=5

A2= INTARR(3,4) ; A 3*4 Matrix with Integer element=0.00
A2= LONARR(3,4) ; A 3*4 Matrix with Long element=0.00
A2= FLTARR(3,4) ; A 3*4 Matrix with Floating element=0.00
A2= FLTARR(3,4, /NOZERO) ; A 3*4 Matrix with NON-ZERO Floating elements
A2= DBLARR(3,4) ; A 3*4 Matrix with double element=0.00000
A2= DBLARR(3,4, /NOZERO) ; A 3*4 Matrix with NON-ZERO double elements
A2= STRARR(3,4) ; A 3*4 Matrix with element= Nothing
A3= RANDOMU (Seed, 3,4, /NORMAL)
A3= RANDOMN (Seed, 3, 4)

; -1.17849 0.617972 -0.876464

; -1.32892 -0.0852161 2.03960

; 0.797845 0.175403 0.427904

; 0.0531700 -0.608210 -1.49965

26
; A3 FLOAT = Array[3, 4]



2D

Variables- Examples

Al= make array (3,4, value=5)*!PI

A2=indgen (3,4)*!'PI

A3= [[1,2,3],[4,5,6],17,8,9],[10, 11, 12]]

A4d4= indgen (5)
A5= indgen (2,3,4)
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2 e P

1. Variables in IDL are ‘dynamically cast’, meaning that operations on those variables can change the type of

the variable. For instance, say | give the following instructions to IDL:

a=>5

print, a

b=a/2 We see that the first time that we divide a by 2 we get 2

print, b e because b is assumed to be integer. But if we divide a by 2.0

b=a/2.0 then b will be automatically changed to a floating variable.

print, b

A= 1024*768 A= 1024 * 768L A= 1024D * 768.0 A= long (1024 * 768)
print, A print, A print, A print, A

help, A help, A help, A help, A

29
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2. You can also explicitly change the type of a variable using the commands fix, round, long, float, and others.
A caution is warranted when forcing the type of a mathematical statement. IDL will always evaluate the
statement first and then attempt to change the type of the result. This often leads to undesirable results.

9 g Twid 9 gy X 0 93
1Pl o ol due 3.1415927 FLOAT
Fix(!P1) P S & O35 3 INTEGER

).0.»4
Round(!PI) 05 S 8 0355 3 LONG
Toowe 99 () y
Floor(!PI T O o 3 LONG
(tP1) (&5) Solein (it
Ceil(!PI1) oo & O35 e 4 LONG

(i) Colpin oo
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2. You can also explicitly change the type of a variable using the commands fix, round, long, float, and others.
A caution is warranted when forcing the type of a mathematical statement. IDL will always evaluate the
statement first and then attempt to change the type of the result. This often leads to undesirable results.

9 g d Twd 99 laio -0 9

A=121 Sy ol sas 121 INT
Comn Qo; Too
Long(A) 5 () ol e 121 LONG
il Bis
Float(A) o8, obsS (5 liel sae 121.000 FLOAT
Double(A) o5, ol (g, Liel sue 121.00000 DOUBLE
. O L,le S

String(A) 163 8 S s 121 STRING

(! 4l ) s sy
M

byte(A) 4 BYTE




2D

3.

You can also explicitly change the type of a variable using the commands Dot Types.

A=121

B=A.

C=A.

D=A.

E=A

F=A.

G=A

ToDouble ()
ToBits ()

ToBinary ()

.ToInteger ()

ToString()

.Convert (/LONG [/INT]

[/FLOAT]

[ /DOUBLE]

[/STRING]

[/BYTE])
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Vectors

Matrices




IDL Arrays & Assigning an element

* Array: A collection of data values organized into rows and columns, and known by a single

Name.
In MATLAB
A= Matrix (4*5)
A (3,2) T

Row1l — \
Row 2 —> \

v
Row 3 ——»
Row4 —»

bttt

Coll Col2 Col3 Col4 Colb5

A (1,2)

In IDL
A= Matrix (5*4)

Row 0 — N

Row1l —

Row 2 ——» l

Row 3 ——»

bt

Col0 Coll Col2 Col3 Col4




24 IDL

Arrays & Assignhing an element

* Array: A collection of data values organized into rows and columns, and known by a single

Nname.

In MATLAB /n IDL
A= Matrix (4*5) A= Matrix (4*3)
N o

1 \5 9 |13 | 17 — o \1 2| 3| 4 >
2 \6 10 | 14 | 18 _ 5 \6 71 8| 9

v v
3 | 7 |11 |15 |19 10 |11 |12 |13 | 14
4 | 8 |12 |16 | 20 15 |16 | 17 | 18 | 19




% IDL Create a 1D Matrix
Al= INDGEN (5,START=3) >> 16 Bite
A2= LINDGEN (5,START=3) >> 32 Bite
A2= FINDGEN (5, START=3) >> 32 Bite
A2= DINDGEN (5,START=3) >> 64 Bite
A2= BINDGEN (5, START=3)
A2= CINDGEN (5,START=3) A2=DCINDGEN (5,START=3)
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24 IDL Create a 2D Matrix

A2= MAKE ARRAY (3,4,/INTEGER) ;A 3*4 Matrix with element=0 and integer type
A2= MAKE ARRAY (3,4,/double, VALUE = 5) ;A 3*4 Matrix with element=5.0000 and double type

A2=indgen (3,4) * IPI ; 0.000000 3.14159 6.28319

: 0.42478 12.5664 15.7080

; 18.8496 21.9911 25.1327

; 28.2743 31.4159 34.5575

; A2 Double = Array|[3, 4]
A2=111,2,3], [4,5,6],[7,8,9], [10, 11, 12] ] > A2=MAKE ARRAY (3,4)+1

; 1 2 3

; 4 5 6

; 7 8 9

: 10 11 12

(O8]
~d



4 IDL Create a 3D Matrix

A2= MAKE_ARRAY (2,3,3, VALUE =5) ; A 3*4*5 Matrix with element=5

print, A2

help, A2
5 5
5 5
5 5
5 5
5 5
5 5
5 5
5 5
5 5

A2 INT = Array[2, 3, 3]




24 DL

Create a 3D Matrix

A2= DBLARR(2,3,4)

print, A2
help, A2

0.00000000
0.00000000
0.00000000

0.00000000
0.00000000
0.00000000

0.00000000
0.00000000
0.00000000

0.00000000
0.00000000
0.00000000

A2 INT

0.00000000
0.00000000
0.00000000

0.00000000
0.00000000
0.00000000

0.00000000
0.00000000
0.00000000

0.00000000
0.00000000
0.00000000

= Array[2, 3, 4]

1*2*3 Matrix with Double element=0



ZI

Vector Addressing

Vector Addressing : with an integer index enclosed in parentheses.

>> A2=indgen(5)
>> AA=size(A2)
>> AAA=AZ/3,0]

>> print, A2, AA, AAA
>> help, A2, AA

; Also You can use brackets instead of parentheses like A2(3,0).

A2 = 0 1 2 3 4
AA= 1 5 2 5

AAA= 3

A2 : INT = Array[5]

AA : LONG = Array[4]
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ZI

Vector Addressing

Vector Addressing . with an integer index enclosed in brakets.

>> A2= indgen (3,4)
>> AA=size (A2)
>> AAA=A2[5]

>>A3=A2[*,1:2]

>> A4=A2 1[0, *]

>> print, A2, AAA, A3, A4
>> help, A2, AAA, A3, A4

A2=0 1 2
3 4 5
6 7 8
9 10 11

AAA= 5

A3=3 4 5
6 7 8

AA: INT = Array[3, 4]
AAA: INT = 5
A3: INT =Array[3,2]

A4. INT = Array[4]




ZI

Matrix: Size

>> A2=indgen (2,3,4)
>> AA=size(A2)

>> A3=A2[*,0,*]

>> Ad=reform(A3,4,2)

>> print, A2, AA
>> help, A2, AA

A2

N O

12
14
16

18
20
22

w =

13
15
17

19
21
23

AA=

3 2 3 4 2

A3= Ad=

0 1 0 1
12 13

6 7

12 13

18 19 A2: INT
AA: INT
A3: INT
Ad: INT

24

= Array[2, 3,
Array[6]

Array[2, 1,
= Array|[4, 2]

31
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@ DL Matrix: Size

>> A2= indgen (2,3,4)

>> AA=size(A2) AA=size(A2)
>> A3=A2[*,0,*]

>> Ad=reform(A3,2,4) AA= O O @ @ @ @

>> print, A2, AA
>> help, A2, AA

; = Array|[6]

The number of dimensions: zero if Expression is scalar

" Size of Y dimension (Column): (none if Expression is scalar or undefined).

Dimensions < Size of X dimension (Row): (none if Expression is scalar or undefined).

_ Size of Z dimension (Layers): (none if Expression is scalar or undefined).

Type code (zero if undefined) in refer to slide 10.

Number of elements in Expression




@ DL Matrix: Size

Examples

Print the size information for a 10 by 20 floating-point array by entering:

PRINT, SIZE(FINDGEN(10, 20))

IDL prints:
2 10 20 4 200

This IDL output indicates the array has|2 dimensions, equal to|10 and 20 |a|type code of 4, |and|200 elements total.

similarly, to print only the number of dimensions of the same array:

FPEINT, SIZE(FINDGEH(10, 207, ~N_DIMEHNSIONS)

IDL prints:
2

32



24 IDL Logical Operators

* Logical operators are often used in command loops and also mathematical statements. These operators return

either a value of 1 if the statement they evaluate is true or O if false.

* There are two kinds of logical operators: Boolean operators and Relational operators.

Boolean Operators:

* There are four Boolean operators in IDL. They take arguments of 1 (true) or O (false) and return eithera 1
or a 0. The operators are: AND, OR, XOR, NOT.

* These are all straightforward with the possible exception of XOR which stands for exclusive OR, meaning
that one and only one of the arguments may be true for XOR to be true. Consider the following examples:

land1=1 1and0=0 Oand1=0 Oand0=0
lorl=1 lor0=1 Oorl=1 Oor0=0
1xorl=0 1xor0=1 Oxorl=1 Oxor0=0

notl1=0 not0=1




24 IDL Logical Operators

* Logical operators are often used in command loops and also mathematical statements. These operators return

either a value of 1 if the statement they evaluate is true or O if false.

* There are two kinds of logical operators: Boolean operators and Relational operators.

Relational Operators

* There are six relational operators in IDL. They compare numbers which can be integer or decimal. These
return 1 for true and O for false. The relational operators are: EQ, NE, LE, LT, GE, GT.

1. EQis ‘equals’ 5eq5=1 5eq4=0
2. NE is ‘not equal’ 5ne5=0 5ned=1
3. LE is ‘less than or equal’ 5le5=1 5le4=0 5le6=1
4. LT is ‘less than’ 5It5=0 5t4=0 5ite=1
5. GEis ‘greater than or equal’ 5ge5=1 5ged=1 5ge6=0
6. GTis ‘greater than’ 5gt5=0 5gtd=1 5gt6=0

* These operators can be used in conjunction with each other. (10 le 50) and (20 ge 25) =0




%4 DL Mathematical Operators

IDL has all of the familiar mathematical operators (**/+-) and a few additional ones for matrix mathematics. These
operators in combination with the logical operators detailed above follow a system of algebraic precedence.
Precedence is what determines which order that operators act within an statement. Operations of the same order of
precedence are generally commutative so that ambiguity in their order of execution is usually irrelevant. It is
recommended that for complex statements where is order of operation is unclear that parenthesis be used even if not

explicitly necessary. If the arguments of +-*/ operators are both integer, the result will be integer as well. If

one or two of the operators are decimal, the result will also be a floating decimal. The operators will be listed

and briefly explained in the order of their precedence.

Parentheses ()

Exponentiation

Multiplication * or Division / or Modulo (mod)
Addition + or Subtraction — or Logical

Relational Operators (eq,ne,ge,gt,le,lt)

o vk wnNh e

Boolean Operators (And, Or, Not, Xor)




%4 DL Elementry Function

Trigonometric Functions

" SIN Sine (argument in radians) sin(1.57080)=1
< COS Cosine (argument in radians) cos(1.57080)=0

_ TAN Tangent (argument in radians) tan(0.785398)=1

" ACOS Inverse Cosine (in radians) acos(0)= 1.57080
< ASIN Inverse Sine (in radians) asin(1)= 1.57080

. ATAN Inverse Tangent (in radians) atan(1)=0.785398

" SINH Hyperbolic Sine sinh(1.5) =2.12928
< COSH Hyperbolic Cosine cosh(.5) =1.12763

. TANH Hyperbolic Tangent tanh(1.5)=0.905148




%4 DL Elementry Function

Complex functions

ABS Absolute value abs(-6)=6

COMPLEX(Real [, Imaginary] [, /DOUBLE]) A =[1,2,3],B =[4,5,6], C= COMPLEX(A, B)  (1.00000, 4.00000)( 2.00000, 5.00000} { 3.00000, 6.00000)
DCOMPLEX Creates a double complex array.

REAL_PART Is the real parts of the complex array REAL_PART(C) 1.00000 2.00000 3.00000

IMAGINARY Is the imaginary parts of the complex IMAGINARY(C) 4.00000 5.00000 6.00000

CONJ Conjugate of the complex

COMPLEXARR Creates an empty, X-element by Y-element by ..., complex array COMPLEXARR (5,5,3)
DCOMPLEXARR Creates an empty, X-element by Y-element by ..., double complex array DCOMPLEXARR (5,5,3)

COMPLEXROUND Rounding the real and imaginary components of the input array




2

Elementry Function

Exponential functions

SQRT Square Root

EXP Natural Exponent ( e )
ALOG Natural Log ( In(x) )
ALOG2 Log Base 2
ALOG10 Log Base 10

sqrt(16) =4
exp(1)= 2.71828
alog(2.71828) =1
alog(16) =4
alog(100) = 2




%4 DL Elementry Function

Array Or Matrix functions

In the following examples, ‘@’ is a row vector [1,3,5,2,4]

MAX Maximum Value of an Array max(a) =5
MAX( Array [, /ABSOLUTE] [, DIMENSION=value] [, MIN=variable])

MIN Minimum Value of an Array min(a) = 1
MEAN The Mean of an Array mean(a) = 3
TOTAL Sum of Matrix Operations TOTAL( Array [, Dimension] [, /CUMULATIVE])

N_ELEMENTS Returns the number of elements contained in an expression or variable.
MEDIAN Computes the median value. Median(a) =5
MEDIAN ( Array [, Width] [, /DOUBLE] [, DIMENSION=value] )

SKEWNESS Returns the floating point or double precision statistical skewness.

SKEWNESS([indgen(5),20]) = 1.25279
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Elementry Function

Array Or Matrix functions

In the following examples, ‘@’ is a row vector [1,3,5,2,4]

REVERSE Reverses the order of one dimension of an array. The default dimension is row. reverse(a,1) = reverse(a)

STDDEV Computes the standard deviation of a vector. Stddev(a) = 1.58114

VARIANCE Computes the variance of a vector. VARIANCE(a) = 2.50000

Sl 8l

b )lg

SORT Returns a vector of integer type with the same number of elements as Array after ascending order sorting.

sort(a)=[0 3 1 4 2]

in ascending order: a[sort(a)]=[1 2 3 4 5]
in descending order: a[reverse(sort(a))] =[5 4 3 2 1]
MEANABSDEV Compute average deviation from the mean. MEANABSDEV(a) = 1.20000

SIZE Return the size of an Array in several Items that describe in slide 31.

PRIMES Computes First n Prime #'s

primes(5)=2,3,5,7,11
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Elementry Function

Array Or

Matrix functions

In the following examples, ‘@’ is a row vector [1,3,5,2,4]

FACTORIAL Factorial ( !) factorial(4) = 24
INVERT Uses the Gaussian elimination method to compute the inverse of a square array. In working with complex
inputs, use the LA_INVERT function instead. invert(findgen(3,3,START=5)) =

[1048574.6  -2097149.8 1048574.8
-2097155.0  4194306.5 -2097152.0
1048579.9 -2097156.0 1048577.0]

DETERM Compute the determinant of an n by narray. In working with complex inputs, use the LA_DETERM
procedure instead.

PRODUCT Returns the product of elements within an array over a given dimension or in row by default.

product(a) = 120.00000
MATRIX_MULTIPLY Calculates the IDL # operator of two (possibly transposed) arrays.




%4 DL Elementry Function

Array Or Matrix functions
The # Operator vs. MATRIX_MULTIPLY

The following table illustrates how various operations are performed using the # operator versus the
MATRIX_MULTIPLY function:

# Operator Function
A#B MATRIX_MULTIPLY(A, B)
transpose(A) # B MATRIX_MULTIPLY(A, B, /ATRANSPOSE)
A # transpose(B) MATRIX_MULTIPLY(A, B, /BTRANSPOSE)
transpose(A) # transpose(B) MATRIX_MULTIPLY(A, B, /ATRANSPOSE, /BTRANSPOSE)

MATRIX_MULTIPLY can also be used in place of the ## operator. For example, A ## B is equivalent to
MATRIX_MULTIPLY(B, A), and A ## TRANSPOSE(B) is equivalent to MATRIX_MULTIPLY(B, A, /BTRANSPOSE).

Syntax:
Result= MATRIX_MULTIPLY( A, B[, /ATRANSPOSE] [, /BTRANSPOSE] )
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Elementry Function

Array Or

Matrix functions

In the following examples, ‘@’ is a row vector [1,3,5,2,4]

MATRIX_POWER Computes the product of an square matrix with itself. For example, the fifth power of

array Ais A A# A# A# A. A power of zero returns the identity matrix and a power of one returns the itself.
MATRIX_POWER([[1,2],[3,4]],4) =
[199.00000 290.00000

435.00000 634.00000]
ROTATE Rotates an array counterclockwise in multiples of 90 degrees. To rotate by amounts other than multiples

of 90 degrees, use the ROT function.
ROT Rotates an image or array by an arbitrary amount. At the same time, it can magnify, demagnify, and/or

translate an it. If you want to rotate an array by a multiple of 90 degrees, you should use the ROTATE function for

faster results.




%4 DL Elementry Function

Array Or Matrix functions

In the following examples, ‘@’ is a row vector [1,3,5,2,4]

TRACE Computes the trace of an n by n array. (Multiple of an array diag_elements) (Lol ;3 55, s al)0 ggomm0)

A= [[2.0,1.0, 1.0, 1.5],
[ 4.0, -6.0, 0.0, 0.0], $
[-2.0, 7.0, 2.0, 2.5], $
[ 1.0, 0.5, 0.0, 5.0]]
TRACE(A) = 3.00000

TRANSPOSE Returns the transpose of Array. TRANSPOSE(INDGEN(3,3))

IDENTITY Returns an identity array (an array with ones along the main diagonal and zeros elsewhere) of the

specified dimensions.

DIAG_MATRIX Constructs a diagonal matrix from an input vector, or if given a matrix, then DIAG_MATRIX will

extract a diagonal vector.




%4 DL Elementry Function

Strings functions

STRING The STRING function returns its arguments converted to string type.
HELP, STRING (INDGEN (5))
PRINT, STRING([72B, 101B, 108B, 108B, 111RBR])
IDL> HELLO

STRLEN Returns the length of its string-type argument. If the argument is not a string, it is first converted to string type.
PRINT, STRLEN('IDL is fun')

STRJOIN Returns the merged strings.
STRSPLIT Splits its input String argument into separate substrings, according to the specified delimiter or regular expression.

By default, an array of the position of the substrings is returned.

Str = 'STRSPLIT chops up strings.'®
STRSPLIT (Str, /EXTRACT)

str = 'Out, damned spot! Out I say!’

print, (STRJOIN(STRSPLIT (str, /EXTRACT), ':'))

Out, :damned:spot!:0ut:I:say! =




%4 DL Elementry Function

Strings functions

Str = 'STRSPLIT, chops,up,strings."'
print, STRJOIN(STRSPLIT(Str,',', /EXTRACT), '-')
IDL> STRSPLIT-chops-up-strings.

STRPOS Finds the first occurrence of a substring within an object string.

Syntax: -> STRPOS( Expression, Search _String, /[REVERSE_SEARCH )
PRINT, STRPOS('IDL is fun', 'fun')

STREGEX = Works like strops but with a large domain words searching!

STRMID Extracts one or more substrings from a string expression. Each extracted string is the result of removing characters
from the input string. Use “/REVERSE OFFSET” Specifies that First_Character should be counted from the end of the
string rather than the beginning. Length then proceeds from this position to the right, toward the end of the string. This

allows simple extraction of strings from the end.
myString = "IDL is fun"
subString = STRMID (myString, 4, 2)
IDL> 1is




%4 DL Elementry Function

Strings functions

myQuote = "It 1s not 1n the stars to hold our destiny but 1n ourselves.®

extractedStr = STRMID (myQuote, 29, 12, /REVERSE_QFFSET)
PRINT, extractedStr

IDL> our destiny

STRTRIM removes leading and/or trailing blank from the input String. Flag is a value that controls the action of STRTRIM.

If Flagis zero or not present, trailing blanks are removed. Leading blanks are removed if it is equal to 1. Both are removed if

it is equal to 2. Syntax: -> STRTRIM( String [, Flagl )

STRTRIM (STRING (56), 0)
STRTRIM (STRING (56), 1)
STRTRIM (STRING (56) , 2)

STRUPCASE Returns a copy of String converted to upper case. Only lowercase characters are modified—uppercase and non-

alphabetic characters are copied without change.

PRINT, STRUPCASE('IDL is fun')
IDL> IDL IS FUN




%4 DL Elementry Function

Strings functions

STRLOWCASE Returns a copy of String converted to lowercase characters too.
STRPUT Inserts the contents of one string into another. The source string, Source, is inserted into the destination
string, Destination, starting at the given position, Position. Characters in Destination before the starting position and after
the starting position plus the length of Source remain unchanged. The length of the destination string is not changed. If the
insertion extends past the end of the destination, it is clipped at the end.

A='IBM is FUN

STRPUT, A, 'IDL', O

STRPUT, A, 'FUNNY',6 7

IDL> IBL is FUN

STRMATCH Compares its search string, which can contain wildcard characters, against the input string expression.
str = ['"foot', 'Feet', 'fate', 'FAST', 'ferret', 'fort']
PRINT, str[WHERE (STRMATCH(str, 'f£??t', /FOLD CASE) EQ 1)]
IDL> foot Feet FAST fort

PRINT, str[WHERE (STRMATCH(str, 'f£*t', /FOLD_CASE) EQ 1)]
IDL> foot Feet FAST ferret fort




%4 DL Elementry Function

Strings functions

Wildcard Character Description

* Matches any string, including empty strings.

? Matches any single character.

[...] Matches any one of the enclosed characters. A pair of characters separated by “-” matches

any character lexically between the pair, inclusive. If the first character following the
opening [ is a !, any character not enclosed is matched.

To prevent one of these characters from acting as a wildcard, precede it with a backslash character (e.g. "\*"
matches the asterisk character). Quoting any other (non-wildcard) character (including \ itself) is equivalent to
the character (e.g. "\a" is the same as "a").

STRCMP Performs string comparisons between its two String arguments, returning True (1) for those that match and False
(0) for those that do not. Normally String1 and String2 are compared in their entirety. If NVis specified, the comparison is
made on at most the first NV characters of each string. String comparison is normally a case sensitive operation. Set
FOLD_CASE to perform case insensitive comparisons instead.

Syntax: -> Result= STRCMP( String1, String2 [, N], /FOLD_CASE )
PRINT, STRCMP('Moose', 'moo', 3, /FOLD CASE)




%4 DL Elementry Function

Strings functions

STRCOMPRESS Returns a copy of String with all whitespace (blanks and tabs) compressed to a single space or completely

removed.
; Create a string variable S:
S = 'This is a string with spaces in it.'
; Print S with all of the whitespace removed:
PRINT, STRCOMPRESS (S, /REMOVE ALL)
IDL> Thisisastringwithspacesinit.

62
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Directory functions

CD The CD procedure is used to set and/or change the current working directory.

Syntax: -> CD [, Directory] [, CURRENT=variable]

To specify a full path:
CD, '/home/data/‘

To change to the january:yrotcerid tnerruc eht fo yrotceridbus
CD, 'january"®

To change drives:metsys swodniW a no
CDh, 'C:"

To go back up a directory, use pu og dluoc uoy ,yraunaj/atad/emoh/ si yrotcerid tnerruc eht fi ,elpmaxe roF .".."
:dnammoc gniwollof eht htiw yrotcerid /atad/emoh/ eht ot
cp, '..‘

If the current directory is htiw yrotcerid yraurbef/atad/emoh/ eht ot egnahc dluoc uoy ,yraunaj/atad/emoh/

:dnammoc gniwollof eht
CD, '../february'

To mimic the UNIX pwd:dnammoc

CD, CURRENT=c & PRINT, c 63




%4 DL Elementry Function

Time functions

SYSTIME Returns the specified time. SYSTIME()
SYSTIME(/SECONDS)

WAIT Suspends execution of an IDL program for a specified period. Its very useful in order to reading or writing a
file or running an other program before executing next lines code.  Wait,5.5

TIC ... TOC These routines works together to allow you to check the running time of your IDL programs.




DL EXTRAC Function

The EXTRAC function returns a defined portion of an array or vector.
The main advantage to EXTRAC is that, when parts of the specified subsection lie outside the bounds of the array, zeros

are returned for these outlying elements. It is usually more efficient to use the array subscript ranges (the “:” operator)

to perform such operations.

Examples

Extracting elements from a vector:

; Create a 1000 element floating-point vector with each element set
; to the value of i1ts subscript:
A = FINDGEN (1000)

Extract 300 points starting at A[200] and extending to A[499]:

B = EXTRAC(A, 200, 300)
37




DL EXTRAC Function

The following commands illustrate the use of EXTRAC with multi-dimensional arrays:

A = indgen (4,5) ; Make a 4 by 5 array:
B = EXTRAC (A, 1,2,2,2) ; Extract a 2 by 2 portion starting at A(1l,2). You can Use the array $
subscript operator instead of EXTRAC:
B=A(1:2,2:3)
A= 0 1 2 3
4 5 6 7
8 9 10 11
12 13 14 15
16 17 18 19
A: INT = Array[4, 5]
9 10
Sum A= total (A) 13 14
Diag A= DIAG MATRIX(A)
~ —~ EXRCT A : INT = Array[2, 2]

Trnspos A= transpose (A)
exrct A= EXTRAC(A,1,2,2,2) 38




DL REFORM Functions

The REFORM function changes the dimensions of an array without changing the total number of elements.

Examples

REFORM can be used to remove “degenerate” leading dimensions of size one. Such dimensions can appear when a subarray
is extracted from an array with more dimensions. For example ais a 3-dimensional array:

a = INTARR(10,10,10)
b =al[5,*,* : Extract a "slice" from a:
HELP, b, REFORM(b) : Use HELP to show what REFORM does:

b = REFORM(a,200,5) ;They create a new array, b, with dimensions of (200, 5), from a.:
b = REFORM(a,[200,5])

Executing the above statements produces the output:

B INT = Array[1l, 10, 10]
<Expression> INT = Array[10, 10]

39




DL Where Function

 The WHERE function returns a vector that contains the one-dimensional subscripts of nonzero elements of Array_Expression.
* The length of the resulting vector is equal to the number of nonzero elements in Array_Expression.
* Frequently the result of WHERE is used as a vector subscript to select elements of an array using given criteria.

Examp/e: ; Create a 10-element integer array where each element is set to the value of its subscript:
array = INDGEM10)
PRINT, 'array ="', array

,; Find the subscripts of all the elements in the array that have a value greater than 5:
B = WHERE(array GT 5, count, COMPLEMENT=B_C, NCOMPLEMENT=count_c)

, Print how many and which elements met the search criteria:

PRINT, 'Number of elements > 5: ', count
PRINT, 'Subscripts of elements > 5: ', B
PRINT, 'Number of elements <=5: "', count_c
PRINT, 'Subscripts of elements <=5:",B_C

40




5L MATLAB Vs IDL

MATLAB | IDL Purpose
info=ROUTINE_INFO(sin) & PRINT, info.path | Get info on a function or procedure
pause (3) WAIT(3) Perform a 3 second pause
cd CD Change directory
cd .. CD, ’::’ Change to upper directory (MacOS)
1s PRINT, FINDFILE(’*’) List files
pwd CD, C=c & PRINT, c Path of current directory
MaTrLAB | IDL
> GT
< LT
== EQ
>= GE
<= LE
~= NE
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B4 IDL

MATLAB Vs IDL

MATLAB IDL Purpose

x’; TRANSPOSE (x) Transpose

x(3:5); x[3:5] Vector portion

AxB; A##B Matrix multiplication
A.*B; A+B Multiplication

A."2; A"2 Exponentiation

A"2; A##A Exponentiation

% - Comment

. $ Line continuation
A=[1,2,3;4,5,6]; A=[[1,2,3],[4,5,6]] Matrix formation
B=A(:,2:3); B=A[1:2,*] Submatrix extraction
x=0:9; x=INDGEN(10) Integer vector
x=0.0:1.0:9.0; x=FINDGEN(10) Float vector

x=byte(0:255);
x=0.0:1.0:9.0;
sum(x) ;
sum(sum(A));

X

Z=X; y=2#X;
size(mat)
length(vec)
linspace(0,pi,100)
fliplr(A)
flipud(A)
rot90(A)
repmat
10*ones (N)

=BINDGEN (256)
x=CINDGEN(10)
TOTAL(x)

TOTAL(A)

PRINT, x

Z=X & y=2xXx
SIZE(mat,/DIMENSIONS)
N_ELEMENTS (vec)

REVERSE(A, 1)
REVERSE(A,2)
ROTATE(A,1)

7777
res=REPLICATE(10,N,N)

Byte vector
Complex vector
Sum of vector

Sum over all elements in matrix

Print vector x
Line continuation
Size of a matrix
Length of a vector

Linearly spaced vector

Flip columns

Flip lines

Linearly spaced vector

Replicate a matrix
Replicate a scalar
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8.

9.

Some Commands Overview

ABS Absolute Value abs(-6)=6

ACOS Inverse Cosine (in radians) acos(0)= 1.57080
ALOG Natural Log ( In(x) ) alog(2.71828) =1

ALOG10 Log Base 10 alog(100)=2

ASIN Inverse Sine (in radians) asin(1)=1.57080
ATAN Inverse Tangent (in radians) atan(1)=0.785398
COS Cosine (argument in radians) cos(1.57080)=0
COSH Hyperbolic Cosine cosh(.5) =1.12763

EXP Natural Exponent ( e ) exp(1)=2.71828

10. FACTORIAL Factorial ( !) factorial(4) = 24

O 0 N OV AE W e

=
o

©® N O Uk wN e

FFT Fast Fourier Transform see IDL help on FFT

FIX Truncates Decimal to Integer fix(3.8) =3

FLOAT Changes Integer to Decimal float(3) = 3.000

MAX Maximum Value of an Array max(a) =5

MEAN The Mean of an Array mean(a) =3

MIN Minimum Value of an Array min(a) =1

IPI System Constant for pi !PI =3.141593

PRIMES Computes First n Prime #’s primes(5)= 2,3,5,7,11
RANDOMU Generates a Uniformly Distributed

. Random # Between 0 and 1 randomu(1) =.04234

Random # Between 0 and 1 randomu(1) =.04234
ROUND Rounds a Number round(2.7) = 3

SIN Sine (argument in radians) sin(1.57080)=1

SINH Hyperbolic Sine sinh(1.5) =2.12928

SQRT Square Root sqrt(16) = 4

TAN Tangent (argument in radians) tan(0.785398)=1
TANH Hyperbolic Tangent tanh(1.5)= 0.905148

TOTAL Sum of Matrix Operations see IDL help on TOTAL



IDL Example

>> A= indgen (3,3)*!DPI A=

>> A _Invrs=invert (A)

>> A_Invrs= IMSL_INV(A) 0.000000 3.14159 6.28319
9.42478 12.5664 15.7080
18.8496 21.9911 25.1327

>> Dimension = 2
>> Sum_A= total (A, Dimension, /CUMULATIVE) A- DOUBLE = Array[3, 3]
>> Trnspos_A= transpose(A)

A INVRS=
>> print, A
>> help, A -524288. 1.04858e+006 -524288.
1.04858e+006 -2.09715e+006 1.04858e+006
-524288. 1.04858e+006 -524288.

>> print, A_Invrs

>> help, A_Invrs A INVRS: DOUBLE = Array[3, 3]
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Built in a Program Procedure
A project & New Pro_file



Zl Built in a Program Procedure

o 2305 (,oLa3 IDL sl oimy b g 8393 (,38¢.6 C3)g0y IDL Console by s (w3355 a5 ¢alail il
bans o 3lpty (STwe dpos HLS3) il asletwl JlE )53 g o SL 030 ALY (SldsS
OB § ABYS (3 )5 ¢ O)gs ) 35 olg3 (o W31 ) a5 Cuwl gogads ¢ildy Shs ) (g5
e § (00 CySw) baas [M_File N_File el G lo bans o) 3gad opad (31 slalyal sy

File Edit Source Project Macros Run  Window Help . a - he &
G4 New Task. — ‘ “”
= CurteN o @ SMAINS 'Mg'u) C!'A Qs
Ca NewProject.. aste Back Compile Run  Stop Reset
(&Y Mew ENVI Extension...
A Open.. Ctrl+0 _E meteorological_station_data.pro &2
Close akw | g result= AUTO_WID_MNG(TLB)‘ )
Close Al Cerls Shift-W " if (result.accept eq 0) then RETALL
Sav i K t= result.f ¢
Izl Save A:
Save All Ctrl+Shift+S
R F2 - . - . = . .
e Ctrl + N ¢05)5 slo asSs ospnd b a5 33395 (.0 N_File bass ol ay IDL ys
= Print... Ctrl+P \‘g
> Qa8 File (sois @ 38) L L g asdwd (sDO Yl Hlgd )1 =9 New Pro asss L g
i23  Import...
& Export...

Properties Alt+Enter o)g—? M\QA GD)Sm)

1 meteorological_station_data.pro [ET]
2 soil_heat_flux.pro [ET]
3 sensible_heat_flux.pro [ET]

4 seasonal_actual_evapotrans_piraticn.pro




Zl Built in a Program Procedure

ola3 silgins o1 ) Lol a5 33)5 (0 03005 Lad (SIp (S3bw asdd asSs @l osphsé j) )
ol sl G 9 0183 1) (3T g splad LB ebis (b § b @ ba O)ygoy 1) 398 Pdre Clygiws
A lad astal

M0 0 as3d END G g 0393 aslyp slp ob Gy 0la) g Pro aslS G IDL ys ¢usgd asby yo gopb
) 1) J3io o1 )15 Creyd

Pro Program File Name SO @ 038) L g Ctri+S uS) slo asSy s L Y5 sleD) )

Statements.. )il )lgd ) H 0)A3 Sy s b g Save as... b Save aiys Jilé

)83 (5)335 (5)63511s o b g s)la gy )3 1) 398 asly silgs (0
Sulad

END




\DL Built in a Program Procedure

:33) 0wy yblay o)lgan 330 a5 (35S

A5 6L el 20 d)lgss (J)bay SbL slgiing b plas J3B apdd sy (BB e d)lgon )
BE ) A0 Oy ) Awgd asly sl )y Pro (blas ) a5 sl asly ol b sqb (6 d)A3

A0 algd aslgs ba b asBy syl C)gois)

sy 3 shal g s0TW] jop Gl G 3355 aslaiwl Oglats aslp 9y Slp ew! G ) NGV
2301003 (5)333

(e 0 30 (03 €0 33 ) .l lapais sy b VAT (13148 @6 by el wlal) .Y

o3B3 o)ady IaTyl «0)ad §) B 0T 93083 CE Jiee5 Ly © Run aass b aely G shal -f
A 3lgal hal (DB asBy s eladl Jac ) a5 olsls g 3lad (8 obLaS Lo (slp 1y (s)lw
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Help:

IDL Programming > Tasks > Using Procedures, Functions, SAVE Files >
Defining a Procedure

A sequence of one or more IDL statements can be given a name, compiled, and saved for future use with the procedure

definition statement. Once a procedure has been successfully compiled, it can be executed using a procedure call statement
interactively from the terminal, from a main program, or from another procedure or function.
The general format for the definition of a procedure is as follows:

PRO Name, Parameterl, ..., ParameterN

; Statements defining procedure.
Statementl

Statement?2

; End of procedure definition.
END

The PRO statement must be the first line in a user-written IDL procedure and the END statement in the final line too.
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Zl Built in a Program Procedure

wlpp) 9 asby

Dooczs 300 (0 s0) N_File asso js sl alings 35 boba slaed aSuails) § (5! adya magd aslyp )s
S0 ¢, d3laTw) aslyp pj 9 asby gvg) i)

L (g33) )y .330M0 ¢80 DAY § o3 ALyl BB (lo asbpp) Cygos asby il (Ilglemd 0g) 3l )
0 Joas3 ol asly o asbpp) ewl )l Aoy @ alayrs aslaiwl U g ol § 15 aslp G HIWLG)
S0 (0 )33 MBI 3108 (Sla (,50)d

0 300 (o b Yy (51 BLAIES g0y asly blias (slglowsd YISy egd § (3LlbA ) gbg) o)
o axalie JiE ¢ o3 Jb Giyyle Sygoy ol 50) Qo QS g Ctrl asSy 038)S b aslipy) o
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\DL Built in a Program Procedure

by 9 by

:Cw\dg&eﬁqOTngbbm

Pro Main Program Pro Sub Programl
Sub Programl g|Pro Sub Program2
Sub_Program2 P o/Pro Sub Program3
Sub_Program3 p
Sub Programd En giPro Sub Programé
P
o ¢ Result En Statements..
Print, Resu 5 Print, Result
I«
End End )
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ZI] Saving Variables

by i1 3300 osldlwl Holaiay b g Oglake asbpp) G ) ewmd )s (I19a1)d Holbiay lapais d)ad
aslp shal 339) aslsl g AlndS (shal )l P)5 OATLs (539)9 il dxalis) Y3y (30s) ) d3ub ATNGS
loyczTs (s)w d)ab3 C3glaks sgad 63 1ohis 3ny DL 38T)5 Jowsy 33163 (6 (WWES shal alivs

133)3 (0 @Y 1) Jauiy

Restore ¢ Save jgiws jl osliiw] (cb)]
L3 slo aolppj )3 Common jgiws jl oslaiwl (s




@ IDL Saving Variables- save & Restore

@b ¢ Save )gaws j| asly (sl )y Voazs by shal j1 o Habs Shls eis (SHuSy o)dd Sy
SR oxoas sob o o3aIwl s)a $)ISRIs st )y Al slay) sy ew) § lapcis
103w )| $)la aslp ol ) (g31 330 a3laTw) 9 3| asu apAd 8 (shal il a5 (lapeis (loal)e

S0 0 oslatw) pj JSiw Restore

A=Findgen (5,2)+2.0
B= transpose(A) * 2.0
C=B(2)- A(0)/2

save, A, B, C, filename = 'File Name.sav'

ﬁestore, A, B, C




@ IDL Saving Variables- save & Restore

;3w ) J o asBy 135) s joTws ol il aslaiw) 3 S Al
A=""1

B= 2.0
if file test('File Name.sav') then begin

restore, 'File Name.sav'
Endif

Statements ..

save, A, B, filename= 'File Name.sav'

»gaq File_Test(‘file_Name’) yglmws 585 L yas shal )s § 300 (0 oA apeis sl oagl L
3080 ()30 )3 § 336.83 W) 1) gosis el L (Current Directory) (s)la )sJgd )s osub o)ad Jals

LS (0 03)ls byrs pels ewl ) Iy g1 ohas § (3lgals |y axib apdd slapéis
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ZI] Saving Variables- common

£()) 2010 )1 )50 (5| AsBp)) )s by By )s a3l (S)zs pGis Gy ) oslaiwl (sly olwygs aslby
S0 (0 (5)0M8 Yo A3 aw Culey yolais 3l (sl 885 (0 dlatw) Common

b)) 93)0 £0)b )3 asbpp) 93 33gu )s Event busys asls jl aslatwl )

Jol asbpn) )s )abs (sols nels (8)@s g “S_" aigl U (clo)) piis eb poboial .Y

(31 1> § (3104818 asd opdd (Slapeie easlgirs a5 (5| asbpp) s cloy) peis b j) oslatw) .Y

SR )18 aslaiw) 3)g.0

The COMMON statement creates or references a common block. Common blocks are useful when
there are variables that need to be accessed by several IDL procedures or when the value of a
variable within a procedure must be preserved across calls. Once a common block has been
defined, any program unit referencing that common block can access variables in the block as
though they were local variables. Variables in a common statement have a global scope within
procedures defining the same common block. Unlike local variables, variables in common blocks
are not destroyed when a procedure is exited.




\DL Saving Variables- common

1

pro meteorological_station_dat%} event

common S Latitud,Latitud
common S Del,Del 2
common S Omega,Omega

TGMT= 7.50

Julian Day= 121.0

DA= (Julian Day-1.0)*2.0*!'PI/365.0

Et Minate= 0.000075+4+0.001868*COS (DA)-0.032077*SIN(DA)- 0.014615*COS (DA)- $
0.04089*SIN(DA)

Omega= !'PI * ((TGMT + Longitud /15.0+Et Minate/60.0) - 12.0) / 12.0

Del= 0.006918-0.399912*COS(DA)+ 0.070257*SIN(DA)- 0.006758*COS(2.0*DA)+ $
0.000907*SIN(2.0*DA)-0.002697*C0OS(3.0*DA) +0.00148*SIN(3.0*DA)

End
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ZI] Saving Variables- common

1

pro Next_Sub_Program[, event

common S Latitud
common S Del 3’

Final= (Del * 2.0 - 1.0) / Longitud
Dialog Message('The result will be: ',6Final)

End
yabs g Cuyd Del g Latitude s gy (,0)zs @ (5H03 asBun) aal ) yass Alla ol )
Sob (0 (2nGub 30a30a o1
ol )05y JS1ss g 1350) (18 asbpy) «wabpp) a3l shal )l Ji8 30 Lads skegs B3
A0 (6D 6 pslEs o) g 3bb o3
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ZI] Built in Functions

35 A3 bobd g ¢JSlgb g 3w 1S3 ) 33lg3 ¢ Vgsas Function LB s @b Gy plng
(D0AIL (80)8 T @ 3 )3 5)HAT Cilygiws (5Hay )l a3 adlgs )y Logud Jac 33l 335 (53l
;) 1) O O 15 )8 D0 36 1)(5 Jous 3u31gLs 33T (0 3BT QB (Sslaa §s

function function Name, inputl, input2, Type=type

If keyword set (Type) then begin
; Statements 1n defining the optional input (Type variable)

Endif
Result= 1nputl + 1nput?2 ;An Statement with inputl & input?

return, Result

end




ZI] Built in Functions

S A3 @0 03l @ $539)9 gt slopeis (d)zs ¢ @0 I o0 G we’ b 1) jaws o3l )
)Gy a5 b Olbuwlas assl 33)5 (0 Al (80)8 § A38)S eladl ($)ews § Slwlss Slblac
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S )3 5)0a) pslEs Ay (5)LIA slEs .Cuwl B33Led (5)BIAN § (5HLs) pslis Jolid (539)9 pslEs
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0ol3Al B G § 35 C8L)s 308 Oluslas iy ) @B 1 S ©)sBs 39)9 O9s3 3lg3 (8 WS
3lad @yl g sos )3 (@36 H1o3ws Gab) )53 ISy 1) Obuwlas 339) «5)LIB) pGTs @ (5)lsds

Jaho 5y § (Solus C)be pels eb b § uels eb g gilwl Jaib g3 @ (LI PETs a5 35 asgd
30 (,8)28 33193 (8 (539)9 (olnial

Oloiy )Isbs b g pais Sy g @6 ol ) oslaiwl b asby A5 Guw ias Iy laisl ) O3y PIslad
215 (0 A1)l g aunlas ) anadi § oslaTw) oah atigd @B jeTws (sl alSyls s Lg31 )) Gac «(539)9




ZI

Built in Functions

Function Varianc, a, Type = type
Summ = 0 L ] L _
S = Size(a) Gy guaw § @) B Hl ) A peis gng) @0
N = n elements (S) ] ] _
If keyword set(Type) then begin A3 (0 (80)8 WE @ 1y bd S| alys 93 )95

if S[N-2] eq 2 then a
; or a = double (a)
endif

= a.todouble () - _ -
ohre 0l 9> wlys 9 033308 HIsbes 91 Jol awlys

for i= 0, S[N-1]1-1 do begin S)BIAl NGIs oy (0 olns l) Yoazs Blyail
Summ = Summ + af[i] _
endfor (0 33 s)bnc) @ 1) (530)9 PeXs Crs)d Type

Ave = Summ / S[N-1]
MD = 0

83010 YsBo sla 539)9 sl OlLwlas G 35

for i= 0, S[N-1]-1 do begin _
MD = abs((a[i] - Ave)”~2) + MD 393 sl JEw)

endfor
Var = MD / (S[N-1]-1)
StDe = sqrt (Var)
result=[Ave, StDe]
Return, result

End

BB oo Mean g STDEV Olygdws O aslBy opl
39 eldl




Command Statements |
IF, For Loops, While Loops, Repeat Loops, Switch & Case
|



24 DL IF ... THEN ... ELSE

The IF...THEN...ELSE statement conditionally executes a statement or block of statements.

Note: Another way to write an JE..THEN...ELSE statement is with a conditional expression using the ?: operator. For

more information, see Working with Conditional Expressions.

7'Ip: Programs with vector and array expressions run faster than programs with scalars, loops, and IF statements.
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file:///C:/Program Files/ENVI5.3/IDL85/help/online_help/IDL/Content/Creating IDL Programs/Components of the IDL Language/Other_Operators.htm#expressions_2976722315_1033390

IF ... THEN ... ELSE

IF expression THEN statement [ ELSE statement |

IF expression THEN BEGIN
statements...
ENDIF [ELSE BEGIN]

[statements... |

[ENDELSE]




%4 DL IF ... THEN ... ELSE

Example :

The following example illustrates the use of the IF statement using the ELSE clause. Notice that the IF
statement is ended with ENDIE and the ELSE statement is ended with ENDELSE. Also notice that the IF

statement can be used with or without the BEGIN...END block:

>>A=2
>>B=4
>> |F (A EQ 2) AND (B EQ 3) THEN BEGIN
PRINT, 'A=", A
PRINT, 'B=" B IDL Prints:
— B<>3

ENDIF ELSE BEGIN
IF ANE2 THEN PRINT,'A<>2° ELSE PRINT, 'B<> 3’

ENDELSE




%4 IDL

IF ... THEN

s L IE

MATLAB

IDL

if I ==

A(I,J) = 2;
elseif abs(I-J) ==

ACI,J) = -1;
glse

ACT,J) = 0;

end

IF (I EQ J) THEN BEGIN
A[T,J] =2

ENDIF ELSE BEGIN
A[T,J] = -1

ENDELSE
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@ DL For Loops

Syntax:
FOR variable = init, [imit [, Increment] DO statement

FOR variable = init, limit [, Increment/ DO BEGIN

statements...
- ENDFOR




@ DL For Loops

Example :

The following example iterates over the elements of an array, printing the value of
each element:

>>array = ['one', 'two', 'three', 'Four']

>> n = N _ELEMENTS (array)

>>FOR I = 0, n-1 DO BEGIN

PRINT, array[i]
ENDFOR




ZII

Vector Addressing

MATLAB IDL
for k=1:10, disp(k), end FOR k=1,10 DO PRINT, k
for k=1:N FOR k=1,10 DO BEGIN
x(k) = k; x[k]=k
end ENDFOR
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ZI] While Loops

Syntax:

WHILE condition _expression DO BEGIN

statements...
ENDWhile




@ DL Repeat Loops

Syntax:

REPEAT BEGIN

statements...
ENDREP UNTIL condition expression

13 A5 O3)00 O3 «Cuwl o3 WIS bub 4405 9 @adT ) while b yolws ) OglaT :aTl] audgd

1sX1 Repeat )s a5 (Jb s oo (6 aila s)lg sl Y8 )51 guaw § S 6 Ga 1y bybs sl While
adla @93 shal P 1) byd guaw g 335 (0 Jlac) g hal 1) adla Jals Cyylgiws )05y g o3 adla s)lg
5 (0 ol )y 01 2)lgs bl By )51 g 35 (0 )y




Switch & Cases

SWITCH Variable Name OF
Valuel: begin

statements...
[Break/

End

Value2: begin
statements...
[Break/

£End

ENDSWITCH

CASE Variable Name OF
Valuel: begin
statements...
End
Value2: begin
statements...
End

[ELSE: statement(s)
ENDCASE




@ DL Switch & Cases

Switch )s )lsbs 5)isp S0 ) a5 Sl @3l ) Case ypaws b Switch yglws OgdS 220/ aAudgy

(0 G 08 )3 Slo CLawd ) 1) )sBe )bgs § 30 (o Jlac) § hal Cramd gl @ beys Oilbe
03wy slB) G151 I § 335 o Jlac) § sl @ ) CLamd gl Ohlc sbl )8y es jb )5) g 85
0 Jlac) g hal ) Cremd o1 Olbe 335 @G>0 Case )ypaws ) (5)lads )5l a5 Jla ys EndSwitch

39) (0 EndCase jiws @ g asid hdgis o )y aslsl ol j) 083 § A5

jl Switch joiws )3 a5 Cwl gl (0948 shis (Jlsj Case jgiws O Switch jgiws L3y ()0
Ao o3laiw] Break jgiws

The BREAK statement provides a convenient way to immediately exit from a loop
(FOR, FOREACH, WHILE, REPEAT), CASE, or SWITCH statement without resorting to
GOTO statements.
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@ DL Switch & Cases

Example :

This example illustrates how the CASE statement, unlike SWITCH, executes only the
one statement that matches the case expression:

X= 2
CASE x OF

1: PRINT, 'one'

2: PRINT, 'two'

3: PRINT, 'three'

4: PRINT, 'four'

ELSE: PRINT, 'Not one through four'
ENDCASE




@ DL Switch & Cases

Example :

More than one statement can be executed when a match for the case selector
expression is encountered. To execute multiple statements, surround the statements
with BEGIN...END statements:

X= 5

CASE x OF
1: PRINT, 'one'
2: PRINT, 'two'
3: PRINT, 'three'
4: PRINT, 'four'
ELSE: BEGIN

PRINT, 'You entered: ', x

PRINT, 'Please enter a value between
1 and 4'

END

ENDCASE




@ DL Switch & Cases

Example :

Another example shows the CASE statement with the number 1 as the selector
expression of the CASE. One is equivalent to true and is matched against each of the

conditionals.
CASE 1 OF
(X GT 0) AND (X LE 50): Y =12 * X + 5
(X GT 50) AND (X LE 100): Y = 13 * X + 4

(X LE 200) : BEGIN
14 * X - 5
X + Y
END
ELSE: PRINT, 'X has an illegal value.'
ENDCASE




ZI

Switch & Cases

MATLAB IDL
switch lower (METHOD) CASE name OF
case {’linear’,’bilinear’},... ’Linda’: PRINT, ’sister’
disp(’linear’)
case ’cubic’, disp(’cubic’) *John’: PRINT, ’brother’
case ’'nearest’, disp(’nearest’) ’Harry’: PRINT, ’step-brother’
otherwise, disp(’Unknown’) ELSE: PRINT, ’Not a sibling.’
end ENDCASE

50




@ DL GoTo & Lable

Syntax:

statements... Jysy GoTo el jl eslatwl a3 syl ybldy #asgix
Lablel: 0 33 U asn) g OMlgs el )y P)BE (83)e sl

statements... Vgacs § g (83 QOGS 35 (3hal boba )y oy slayl
i?;;;eb;j;” Wby 1ol 33g) 0393 poddins (sIy s adys pluygd aslyy

A4S (00 03w joTws 3l )| 394 a3k almgd

The GOTO statement transfers program control to
point specified by a label. The GOTO statement is
generally considered to be a poor programming
practice that leads to unwieldy programs. Its use
should be avoided.
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ZI

GoTo & Lable

Example :

pro GOTO Lable Exp

Num = 1D

lablel: begin
print,string (£fix (Num))

end

Num = Num + 1

if Num LT 11D then begin
goto,lablel

endif

print, "Bye after 10 hi"

end

+ 1A Hi 1A

oly elw )0 o jl o Jlis ol
AT 40 glg ) (BS(81rs
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ZII

GoTo & Lable

Example :

pro GOTO Lable Expl

Num = 1D

goto,lable2

lablel: begin
print,string (£fix (Num))
return

end

lableZ:

Num = Num + 1

if Num LT 11D then begin
goto,lablel

endif

print, "Bye after 1 hi"

end

+ 1A Hi 1A

Qb O jgiws ol s Jls Slsp
LS (0 (BN Ladd jI Pollw
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% IDL

All Command Statements

Statement END Identifier Example

IF (0) THEN A=1 ELSE BEGIN
ELSE BEGIN ENDELSE A=2
ENDELSE
FOR i=1,5 DO BEGIN
FOR variable=init, limit DO BEGIN ENDFOR PRINT, arrayl[i]
ENDFOR
arr = [1, 3, 5, 7, 9]
FOREACH element, arr DO
ENDFOREACH BEGIN
PRINT, element
ENDFOREACH
IF (0) THEN BEGIN
IF expression THEN BEGIN ENDIF A=1
ENDIF
REPEAT BEGIN
REPEAT BEGIN ENDREP A=A * 2
ENDREP UNTIL A GT B
WHILE ~ EOF (1) DO BEGIN
WHILE expression DO BEGIN ENDWHILE READF, 1, A, B, C
ENDWHILE
LABELI: BEGIN
LABEL: BEGIN END PRINT, A
END
CASE name OF
'Moe': BEGIN
case_expression: BEGIN END PRINT, 'Stooge'
END
ENDCASE
SWITCH name OF
'Moe': BEGIN
switch_expression: BEGIN END PRINT, 'Stooge'
END
ENDSWITCH

FOREACH element, variable [, key] DO
BEGIN
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\DL Exit, Retrun, Retall, Break & Continue

The CONTINUE statement provides a convenient way to immediately start the next iteration of
the enclosing FOR, FOREACH, WHILE, or REPEAT loop.

Example :

This example presents one way (not necessarily the best) to print the even numbers
between 1 and 10.

FOR I = 1,10 DO BEGIN
; If odd, start next iteration:
IF (I AND 1) THEN CONTINUE
PRINT, I

ENDFOR




\DL Exit, Retrun, Retall, Break & Continue

The BREAK statement provides a convenient way to immediately exit from a loop (FOR,
FOREACH, WHILE, REPEAT), CASE, or SWITCH statement without resorting to GOTO statements.

Example :

This example exits the enclosing WHILE loop when the value of i hits 5.

I =0
PRINT, 'Initial wvalue: ', 1
WHILE (1) DO BEGIN
i=1i+1
IF (i eq 5) THEN BREAK
PRINT, 'Loop value: ', i
ENDWHILE
PRINT, 'END VALUE: ', I




\DL Exit, Retrun, Retall, Break & Continue

) Lasd a5 s (0 podids 31 Oigla3 ¢,3ls) § 33)18 ,3gla3 Retrun g Retall joiws g3 ¢ o08c Clo )
os(aiw) Retall yolws )| d aslpp) )| 33 ) a5 Ils) O)go 3l )y slad aslaiwl asbpyp) g asbyp
by o )5 30806 C3l)e3ws shhal auis aslaiw) Retrun jl g §s )51 g b (0 3B asly JS ais

SO (-0 031y CUNSP o) Asby shal asls! g Lol asby @ g osb Cadyls

The RETALL command returns control to the main program level. The effect is the same as entering the
RETURN command at the interactive command prompt until the main level is reached.

The RETURN command causes the program context to revert to the next-higher program level.
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A o alpha Nv nu

B 3 beta EE Kksi

'y gamma Oo omicron
A d delta MM pi

E ¢ epsilon Pp rho

Z( zeta 2 oG sigma
Hn eta Tzt tau

00 theta Y v upsilon
I v iota ®¢ phi

K x kappa Xy chi

A L lambda Yv psi

Mp mu Qw omega
Greelr alphabet chart ® by de Traci Fegula, licensed to About.com .
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IDL Programming: Examples



J4IDL Example No. 1

pro assignmentl, event 9 WP gyl Gy Wl GasS L -

a=[[1,2,3],[4,5,61,[7,8,0]] Jbsgd gugias ol ugple Lps
b=transpose (a)

o g 301 Cunsy $3aaa gwyils
; Call IMSL INV to perform the inversion. - =g . <
ainv=IMSL INV(a) ; Or you can use:-> ainv=invert(a) <QU5E: 20 )IsBs Balgd g aig)3 Sin ol
A_ainv=asfainv L)) dwols guypile hol s s59) slo
SinA ainv = SIN(A ainv) _
owlal W5 @ dialog Message() yIp)
; method 1

AADD

;7 Sum a=0

; FOR 1= 0, n elements(a)-1 do begin

; 1f 1 EQ 0 or 1 eq 4 or 1 egqg 8 then begin
; Sum a= Sum a + SinA ainv (1)

; endif

; ENDEFOR
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%4 DL

Example No. 1

; method 2

;Dim=size (a, /DIMENSIONS)
; sum_ a=0
; FOR i= 0, Dim(l)-1 do begin

; FOR j= 0, Dim(0)-1 do begin

; 1f 1 EQ j then begin

; Sum a= Sum a + SinA ainv(J,1)

; endif
; ENDFOR
; ENDFOR

; method 3 (The best)

eye=identity(3) ; UNIT Matrix 3*3 or eye Matrix in

matlab

B=S1inA alnv*eye

Sum a=total (B)

Show Massage= dialog Message
End

(string(Sum a))

0 i awpls & e Qa5 0 -)
dbsed gugies s ol il Qo
i omaw g 30T Sy sana pwpiles
Wl £048.0 )abs Llgd § a18)5 Sin gl
L 1) Jols gwpls ol Yos 59) slo
omlad W5 @ dialog Message() ylpl

AADD
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ZII

Example No. 2

pro assignment?2, event

a=make array(3,5,value=1D)
for i=1,n elements(a)-1 do

ali]l=(ali-1]+a[i])
endfor

;method 1

begin

for i=0.0,n elements(a)-1.0 do begin

if (a[i]/2d - floor(a[i]/2d)) eq 0.0 then begin

if §J eq 0.0 then begin
pos even=1
3j=1.0

endif else begin

G Make_Array() joiws 0 sl -p
onn iy O saly gwpils
S ey e Sl el 1) pmpls
Oy ) s @ o ¢sla aly
0 2lad awlas s wly j) 2asl
shly a5 s wlpy s)lad Golgd
G5 0 1) silws 3)8 b 9 29) Ri@Es
o unlad W @ (Sl Ohwlss
syl ples b 5333y 338 gwyils
0 o @) 20) slo awlys pslis g slayl
Ao ey | @ l) 3o slas awlys pslds
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Example No. 2

pos even=[pos even, 1]
endelse
endif else begin
if k eq 0.0 then begin
pos odd=1
k=1.0
endif else begin
pos odd=[pos odd, 1]
endelse
endelse
endfor

;method 2

;pos even=where((a/2d - floor(a/2d)) eq 0.0,wt)
;pos odd=where ((a/2d - floor(a/2d)) ne 0.0,wt)

G Make_Array() joiws 0 sl -p
osus  jlwy OxW aaly gwyils
A5 ey el ¢l gl ) gwpls
O)pay ) s @ ey sl alyp
0 2lad awlas s wly j) 2asl
shly a5 o wly s)lad Galgs
G5 0 1) a5 3)8 b 9 20) PslBs
o ulsd W5 @ (Lol Cbwlas
syl ples G 5)33s 338 gwyils
0 o @) 20) slo wlys pslas g sla)
Ao ey |l 3)8 sla wlys psles
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Example No. 2

print, 'pos even= ', pos_even

print, 'pos odd= ',pos_odd

if pos even[0] ne -1.0 then begin

alpos even]= 0.0
endif

if pos odd[0] ne -1.0 then begin

al[pos odd]= 1.0
endif

print,a
end

G Make_Array() joiws 0 sl =P
onn iy O saly gwpils
S ey e Sl el 1) pmpls
Oy ) s @ o ¢sla aly
0 2lad awlas s wly j) 2asl
shly a5 s wlpy s)lad Golgd
G5 0 1) silws 3)8 b 9 29) Ri@Es
o unlad W @ (Sl Ohwlss
syl ples G 5)33s 338 gwyils
0 o @) 20) slo awlys pslis g slayl
Ao ey | @ l) 3o slas awlys pslds
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Zbl Example No. 3

Ay G yio OidlgiSy @j03 b e9s3) pmpile Gy b g Transpose Iy 9T onyw g 830.83 Chyyes O CB pslEs b WP gw)ils Sy IsD) -
Galed g aid)5 p)5 )1 1) (A,B,C) Oglals (s3ac )abs aw «(,3381)3 sla)liy)l GaS b guaw apled gas Transpose gmpls b sey o
OB g 33083 LIPS siTwa 20) | s sGsls shls a5 la @lys )3 1y (B) @9s ssc g gas (A3alw gus)ils Jol podw b 1) (A) Jol sxc

Aoy Jiglad )5 @ Gus (C) eow sac Ylabs j1 )35y spslaes shls a5 )y Jwols gupils ) spslae
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B4 DL Example No. 3

pro assignment3, event
a=make_ array(3,2,value=5D)
b=transpose (a) +randomu (seed, 2, 3)

base = widget auto base(title='Data Input')
basel=widget base (base,/row)

wel = widget param(basel,prompt='First value (0.0 to 20.0)= ', dt=5, field=2, floor=0, ceil=20, $
default=10., uvalue='paraml',6 xsize=10,/inches, /auto)
we2 = widget param(basel,prompt='second value (0.0 to 1.0)= ', dt=5, field=2, floor=0, ceil=1.0, $
default=0.5, uvalue='param2',6xsize=10,/percent,/auto)
we3 = widget param(widget base(base,/row) ,prompt='thierd value(0.0 to 10.0)= ', dt=5, field=2, floor=0,ceil=10,$

default=5.0, uvalue='param3',6 xsize=10,/cm,/auto)

result = auto_wid mng(base)

if (result.accept eq 0) then Retall , Return
cl=result.paraml

cZ2=result.param’2

c3=result.param3

b[0,*]=b[0,*]+cl

index=0

for i=0,n elements(b)-1,2 do begin
b[i]=b[i]*c2

endfor 128




ZII

Example No. 3

;pos_even=where ((b[1,*]/2.0 - floor(b[1l,*]/2.0)) eq 0.0,wtl)

;1f wtl gt O then begin

;7 (b[1,*]) [pos even]=(b[l,*]) [pos even]*c2

;endif

pos=where (b gt c3,wt)

if wt gt 0 then begin
values=string(b[pos])

val="' "

for i=0,values.LENGTH -1 do begin
val=+values[i] + " ' + wval

endfor

res=dialog message('The values of final Matrix that greater than ' + $
strtrim(string(c3.tointeger()),2) + ' are:' + string(10B) + wval,title='Output', /INFORMATION)

endif

end
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Example No. 4

function assignment4, matrix,num,str,second=second

matrix=matrix.ToDouble ()

if matrix.LENGTH ge 3 then begin

al=num * matrix|[2]
endif else begin

al=num + matrix[O0]
endelse

a2= str + string(10B) + strtrim(string((al”(num + $

1.0)) .tointeger()) ,2)

if keyword set(second) then begin

return, a2
endif else begin
return,al
endelse
end

bl a5 sawwgsFunction &y =€
Q0 g 3¢ & pmpile B3) (539)9 aw
2B (080)3 93 § a¥d)5 (String O)lc
aly opalols guled Jol 50)s
0o awlpy aw shy a5 upls eow
L @03 (539)9 )ako )y Cuwl )iy
Gy Jol wly gaslols  gwlsd
Gl JaS O wlys P shls a5 Luupls
Jigled eo 093 (59) .9 (530)9 b
Jol :00)3 )Isbs g eow (539)9 O)be

(S0 aglley @93 ¢539)9) O3 @
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Zbl Example No. 5

A3 (Jol 0213 31 (0038 33€ (@93 (33163 )| (:80)3 yuile PNAT) 539)9 W3lEs b 1€ B3pa3 il 0 )s a5 samygly aslby Gy -0
o0 231y galad 5 @ e)les 0283 (29)8 § 30 a3(aTw (53815 )13l b )5 )| a3 38)5 slgals String O)lc
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Sulsd aslis) ENVI asbyp @ asss Gy o1 shal sl § 00355 IDL buas ) ) Cungd) )y (Sl Oylagld bb) -&
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A=get_Image_Band('File',0)
L ewl § 51655l gyl Jeld Fisym) Sy File g 3¢ (0 o3laiml aslby ) a5 Gl pead gwyils gles A o1 )s a5
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common S_DIM
o143 (18 1 1) )olws U g podiis DIM lais a0 aslatw] )1 Ju8 g (-0 ds3laTwl LS 3l )1 a5 ) aslbp ) 20 Lads
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commonS_DIM,DIM_X,DIM_Y

Cuw) (Rea3) guoyils yoaw slaes DIM_X ¢ (pa3) guoyils ggiw slae3 DIM_Y a1 §s a5




DL Final Examples
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ZII

Final Examples

; :Author: HaDi

H

function get image band, filename, band id

common S_DIM

ENVI OPEN FILE, filename, r fid=fid
ENVI FILE QUERY, fid, dims=dims

data = double (ENVI_GET DATA(fid=fid, dims=dims, pos=band id))

envi file mng, id=fid, /remove
return, data

end

134




ZI

Final Examples

2335 1ol )y 1y ) dalre a5 sauoly ) aslpy -V

A5 31gah8 1) Ruos Gy slasily god guaw g 330 s1ae3 a5 (53815 (5| o)aiy O ol

alad awlas D pais olgias 1y () L o () yais 3)S (310818 1) asub STwl j) eaad )1 330 9 §) 3 TaS slaed )51 °

BO 0 s @a ¢933) guw)3les )3 Jol 330 wpslols plpD gwypsts (bl
10105 )1 @9> 330 transpose )s Jol 3L opadols b PIPD gusls(w

A3 )18 j810 O plp 1) Swl Jol 50 1 a5 spslis shls a5y (aled pmpls )l Als awlys  °
salad opa3 (a3T )s D_File @l G g asgwyy )5 j) 1y 5)035)ls Ay gopsT




DL Final Examples

pro opn_image

max num=10

; NUM BAND =========
base=widget auto_base(title='how many bands do you want? ")
text box= widget param(base, prompt='Enter Band Number: ', uvalue='value' , DT=2,floor=l, ceil=max_pum,/auto)

result= auto_wid mng (base)
if result.accept eq 0 then return
num s=result.value

; wch BAND =========

base 1= widget auto base(title='how many bands do you want? ")
ulist= 'B ' + strtrim(string(lindgen(num_s)+1),2)

text box=lindgen (num s)+1

for i=0,num s-1 do begin

text box[i]=widget param(base 1, prompt='Enter ' + STRtrim(string(i),2) + 'th Band Number: ', uvalue=ulist[i],
DT=2,floor=1, ceil=max num,/auto )
endfor

result 1= auto wid mng(base_1)
if result 1l.accept eq 0 then return
data=make array(num_ s,/INTEGER)
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file name= ENVI pickfile(title='plz entr the img file', default='E:\tasavir', filter='*.dat')
ENVI open file,file name, R FID=FILE 1,/NO REALIZE,/ Invisible;/NO INTERACTIVE QUERY]

envi file query, FILE 1, ns=ns, nl=nl, nb=nb , dims=dimensions filel

map info=envi get map info (fid=FILE 1)

slctd bnd=make array(ns,nl,num s, /DOUBLE)

for i=0,num s-1 do begin

data[i]=result 1. (uList[i])

slctd bnd[*,*,i]= double(envi_Get Data(FID=FILE 1, dims=dimensions_filel, pos=data[i]))
endfor

if (size(slctd bnd)) [3] GT 2 then begin
D= slctd bnd[*,*,0]## transpose(slctd bnd[*,*,1])
endif else begin

D= slctd bnd[*,*,0] + randomu(seed,ns,nl)
endelse

Index=where (D LT slctd bnd[*,*,6 0] ,wt)
if wt GT 0 then D[Index]=0d

base=widget auto base(title='Output File Name' )

text box= widget string(base, prompt='Enter File Name: ',uvalue='value 1', DEFAULT='D file',k/ auto)
result= auto_wid mng (base)

if result.accept eq 0 then return
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des=strpos (file name, '\',/REVERSE SEARCH)

out var= strmid(file name,0,des+l) + num s ;'D file'

envi write envi file,D,MAP INFO=map_ info,OUT NAME=out var
end
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Some Applications

Surface Energy Balance Algorithms for Land
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Dust Models
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Landuse Extractions




