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1. Introduction

Remote sensing satellites view the earth in different spectral bands, viz. near
infrared (NIR), red, green, and blue bands. In the absence of a blue channel from IRS-1C/1D
onwards, interpreter creates color images using near infrared, red, and green bands in what
is known as a false color composite(FCC).

FCC does not look like natural representation of earth system as we view the earth
with the naked eye. e.g. Green vegetated areas appear Red in FCC whereas on real world we
see it as green. For a trained interpreter, this does not pose any problem. However, for the
non-remote sensing professional, this becomes a handicap. To overcome this, there is a
requirement to generate natural color composites (NCC) from the given false color
composite. This needs the simulation of a blue band and create NCC by combining it with
green and red bands.

The NCC S/W module has been developed using the coefficients derived using
spectral transformation method to establish a relationship between false color and true
color image pairs provided by a sensor with all the four bands. These coefficients seem to
work on a large number of images of different seasons, provided similar spectral bands and
terrain are used.

With the demand from the users for the Natural Color Conversion software, the
software utility is developed at NRSC for users to create NCC at their end by using different
sensors data sets from IRS-Resourcesat-1 and Resourcesat-2 Multispectral data.

2. Hardware and software requirements:
Desktop computer system with minimum 1 GB RAM and any operating system with
preinstalled Java SE JRE 8 (Build 1.8.0_65 or higher).

Update Environment Variable Settings:
Add Java Installation directory at the end of ‘path’ variable inside Environment Variable
settings of your system.

Input and Output requirement:

Input file should be in GeoTiff format and can be individual band files or layer stacked.
Software utility can take stacked files with more than 3 band, but while using user should be
aware of position of individual band. Output file format will always be in GeoTiff file with
same projection parameter as that of input. Input files should contain Infra Red, Red and
Green. These individual band file should be co registered.

Select appropriate bits, before proceeding to NCC. It will support any multispectral data.

InfraRed band is Band 4, Red is Band 3 and Green is Band 2 in Indian remote Sensing (IRS)
satellites. Use following as Bits Per Pixel for IRS data:
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Resourcesat-1 Resourcesat-2
LISS-11l and LISS-IV: 8 Bit LISS-IIl and LISS-1V: 10 Bit
AWIFS: 10 Bit AWIFS: 12 Bit

This software utility may also work with any other sensor data provided they meet the
above requirement. However its functionality is tested only with NRSC supplied
Resourcesat-1 and Resourcesat-2 data.

3. Downloading the program

The program and the user manual can be downloaded from the location:
http://www.nrsc.gov.in/Data Products services satellite.html

4. Salient Features of software

1. Platform independent JAVA program and does not require any library.

2. Software can take input as individual bands or multiple bands combined as stacked
layer.

3. It does not require any installation as program can run by invoking it through double
click or through command mode.

4. Software provides option to user to use his own Co-efficient in place of default value
provided in the utility. It Offers selection of coefficients in two modes 1. Default
Mode and 2. Edit mode.

Default Mode: Software uses default coefficients.
Edit Mode : User can enter his own coefficients in place of default values. Software
uses user entered coefficients to generate NCC.

5. Steps in Running the Program : Invoke program by double clicking on “irsncc.jar” in
windows system or type the following command in the terminal window of your operating
system “java —jar irsncc.jar” the GUI appears

(Give full path of Java command and full path of irsncc.jar incase if above command does
not work)

If your system is having more memory try allocating more memory to JVM using —Xmx
argument in command mode.

(Example: to allocate 4GB of memory:“java =Xmx4096m —jar irsncc.jar”)

Download JRE: Java SE JRE can be downloaded and installed from Oracle website

(www.oracle.com).
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Selection of “Input File Type Selection”as Individual bands prompts for entering the
locations of the individual bands as shown in the figure below:

e Select Green Band File x
Lookin: | | 142714311 v| FerE-
&) BAND3
Recent Items @ BAND4
&) BANDS
Desktop
Documents
This PC
* File name: |BAND2. Hf | I Open I
Network Files of type: |tif i | =
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After entering the paths of the individual bands select the name of the output file to be created

as shown in the figure below:

ez Select Outout NCC File s
Look in: GreaterMumbai v & e
. 142714311
L] 1329082111
|
Recent Items 1332757201
New
Desktop
Documents
This PC
@ File name: necoutput. tif] Open
Lok Files of type:  4f v Cancel

The program prompts you about the number of Bits per pixel selected automatically,

which does not required to be changed except for Resourcesat-1 AWIFS data, for which

it needs to be changed from 12 to 10. Click Yes if the value chosen is correct
Confirm Bits Per Pixel »

Selected BPP for the given Datasets = 10
Do you want to proceed further with this Bits Per Pixel Value 7

The progress status appears at the bottom of the progress bar as shown below:

2o Natural Colar Image Generator

Input File Type Selection
Individual Bands

Input Selection
IR Band NCCTestDatasets\R52L 311626 130 11\BAND4. tif

Red Band NCCTestDatasets\RS2L 311626 130 11\BAND 3. tif

Green Band NCCTestDatasets\R52L 311626130 11\BAND 2. tif

StackedFile

Cutput Selection
Output File 2 NCCTestDatasets\RS2L31162613011_NCC. tf

Generate NCC

Blue Band Co-Efficients Panel

Bits Per Pixel |10 v | Bias |55.6215 Red |-0.138254

BaagcEat InfraRed |-0.100616 Green |0,873393
() Edit (@ Default
User can change these default values in Edit mode

Bridvan.nrsc.gov.in

This is Beta version for user evaluation and feedback
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After completion of the conversion the completion status is reported as shown in the

figure below:
MCC

Creation Chver hod

Output MCC File : nccoutput.tif
Creation Over...

Similarly, If the Input file type chosen is “Stacked Bands” the GUI shown below appears

for the input file selection, where in we need to select only one input file with bands

stacked.

Input Selection
IR Band

Red Band

Green Band

StackedFile

i+ Matural Color Image Generator for IRS Satellite Datase!
Input File Type Selection

:Smdced Bands

Jatasets\PEL3_100_55_04oct11\12-0012-22.4f

Output Selection

Cutput File

Generate NCC

Blue Band Co-Efficients Panel

Bits Per Pixel

Manage Coeff

.8 v.

Bias |13.905375

InfraRed |-0.100&615

() Edit @) Default

Progress

User can change these default values in

0%

Select
Select

Select

Red |-0.133254

Green |0.873393

Edit mode

WYWW,Nrsc,gov.in

Help & Disdaimer

This is Beta version for user evaluation and feedback

bhuvan.nrsc.gov.in

Input file selection Window for Stacked bands case
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Selection of the input file It will prompt for the band positions as shown below:

IR Red & Green Band indexes in FCC File ot

FCC Bands Place...

InfraRED |3 -
RED 2 v

GREEM 1w

After choosing the appropriate band positions the rest of the steps remain same as that
for Individual Bands case.

The positioning of the individual bands in the output NCC file will be in the order Red
(original), Green(original) and Blue (synthesised).

6. Error conditions and messages

1. Individual Band files Bits per pixels are not et ke ype Slction

matching: If all the band files given for ncc |

Input Sl ton

conversion does not belong to the same S = o
prOdUCt / SenSOF, an error message Wi“ be Groon Rand AANEFTO{RcEIR SNC O s RAND S i Selact
Slacked File 1
shown as in the figure > P |
outpt I"i"i Individwal Dand Fibes Dits Per Picels are not matching '“

“ IR Band Flename ;: frcd_ir titkiesBar Pl = 16

Solution: Select the all the three band files with Grsen ansename DR PS8
) . e g (ox]
same bits / pixel S TS —— r———
Manage Coell InfraRed  -0.100616 Greem 0871193
Cdit & Delosll

Unse ram haage Buan detaul values in ot mads

WA SC OV in Help & Desclaimet bhavan.nrsc.govin
2. Forgot to enter one file : After selecting S . |
Individual Bands | v
Input File type as Individual bands, if one e
. . IR Band eansProjectsURSNCODatas ety BANDA W Seluct
forgets to enter all the three bands it will s —

given an error message - Grosa Band #ansFTOjecEURSNOCD A Eats BANDY 1 Salact

. . . . . Dtput Selection | ey fand File is nul x
Solution: Select the missing input file ol porer
(X} propenty setect input Rea Gand fie |
Biue Band Coeffic
Bits Per Proel [0 |7 Blas 13905375
S L i
wewwnrSC gowin Hoip & Ceeclaimar bhuvannrec govin

Thes s Beta version for wser evabsation and feedback
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3. Scanlines of individual files are not

Inpist File Type Selection

matching : If the scanlines of individual el
Enput Selecton
files are not matching it will give an error o il —
Red Band ansProgectsURSNCC Datasetsifcc?_red 8F ___!_a"h_c!___.
message —— oassmecen [ieva ]
Solution: Select all the three band files from | — —
IR Band Tikemame : fecd_ir Sfimage Weight = 13450 £ |
the same data product e g~ 7408
e ad E
Hita Por Pleel :1&::! BETSER2TS Red 0113254
Mn-::;{:—l:unw infra Red 0100816 Green 02733483

Usar can changa thass Salst values o LT mode

bhuvan nrsc govin

4. Pixels of individual files are not matching :

Ingut File Type Selection

. . « . . (Indeviduad Dands | v
If the pixels of individual files are not —r
matching it will give an error message B e I
Red Band eansProjectsRSNCCID alasets BANDI W _Sehcl__
‘ Gresn Rand ansProjecsiRSNCCDatasetsifoc_gm o Snl-:( ]
. . Stacked File Cedpil
Solution: Select all the three band files from ; X
Outpat |
the same data product e Q) e e

Hed Band Filoname : BANDLINmages Wdth = 7171
iGaeen Band Milename : foc_grllmage Width = 13426

e [ox]
Dits Per el [0 [-[ BT R0SATE T RO TIRI S
L
Hanage Coeff Infra Red 0.100818 Greem 0873353

Ed ® Detault
Usar o change thase dafault vabee o fde sode

Progress.
RS = sheres s
This i e
5. If the available disk space is not sufficient B ' !
for writing the output file the program —
gives an error message '
Solution: Clear disk space in the output drive or Suckagiie  Fiissamstsnanatocraccon | sen
. . . . . oty DrvelPartition) has not encugh Free Dick Space :-t
create output files in a disk where sufficient g | @ e st et :
. . doesn’l have enoogh space (o creals outpul NCC File
space is available Roscnd 100 Dik Space = 7112 82
e (ox]
Bits PerPiel |10 |+ | Bas 558218 Red 0138254
Fanage Conll miraRed 0100616 Graen 00732283
w0 it Aner sun shumyn breve deloult values in Bt made
Progress.
WWWLNT GOV Hefp & Drsclaimer bhavan.nrsc govin
Thes is. akuation
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6. If, by mistake same files is chosen twice the
program will give an error message

Solution: Carefully select all three band files

>

7. While converting NCC from Individual
bands / stacked bands, if same file name is
chosen for input and output it will give an

>

Solution : Give a different name to output file

error

8. Different bands are chosen from different
products and if they are having different

>

Solution: Select all the three band files from
the same data product

Image corners it will give an error

Input File Type Selection
|Ingnadual Bands | v
| rebsinmriamand

Input Sebection
R Band #anBProjecisURSHCCAD atas et SANDH o Select
Rod Band SanSPIopsIRSNCOD IS $s'8AND 3 bf | Select
= —
Stacked P
il Seleckion Eue pames se ame X
Ontput File Select |
| .

@ Individual Rand File mames are sama

(=]

Biue Band Coeflic

Gits Par Pixel |8 || Ras 13005375 Red -0 1IRIS4
Manage Coeff fraRed -0.100818 Gieen  DATIIEY
B Dot Unas ran rhungs asa defeslt uskies in it mads

Progress

Holp & usciaimes bhuvan.Arsc govin

Ingut File Type Selection
Stacked Rands |

Tnput Seleetion

StackedFle eitsazaseestanaaniatocTiakcest [ seect |
Input & Cutpat Flenames cant be Same *

Outp @ InpiS1acked) & cutputNCC) File names can't be same oy

Bluc Band CocHicients Pancl
Iits Per Pixel 10 = Blas 556215 Red 0136254
ad M1
Hanage Coelt mfraRed 0100616 Gesen DE7II83
S O Unar can chaage Ehasa defauit vahies in Lt msde
Proaress
WWWATBC. 0OV | Help & Disciaimar ERUVANATSC.0ov.In

This 18 Beta version for wser evaluation and feedback

Inpust (i Type Sedection
Imtivatea llames | ¥

It seievtim
" Band AAPIRRSNCCORI AN | Sekct
e Band AAPIRSNCCORI AN | Sekct
GreesBand  anaPTajecHRSNOTOMSIRTT MM | Seel
. 10840a8.
[e=]
ans pes povet [3 [ Bas 13908375 Red -0 1MIS4

Flasage Coefl
Eft W Detastt

Wi fed 0100818 Green 0BT
Lt b st b o b b

Frogrens
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10. In edit mode, if coefficient values entered
are other than numeric values the
program gives an error message

>

Solution: Enter only the numerical values

Tnpul File Type Selection

mdividual Dands |+

Input Selecten
IR Dand JeansProjects IRENCCDMaset'ccd_intl | Seloct J
Hod Band ansProjocIRSHCODuasssEec_rodll | Soivct |
ans! ciD _gmit | Select |
Stackad File Select
OB iy Douste value =

L !
@ Entar Oty Cloutie vatses n Rlus fand Synshesys TestRoxes

12. If output folder is specified as the CD-ROM

/DVD-ROM/BD-ROM drive, an error

message appears.

Solution: Change output Folder to local disk
drives.

Bl
B Pur et || Bias (55 82abcit Red |[-0138254
HManaye Cocll WimRed [G100616 | Green [0&73383
e Unar ram get hack b defwslt wubers in Dalaslt mode
Progress
L
WAWLATSEpov.in | Help & Dixclaimer Bhwvan.nrsc.govin
This In B i vt oy
Tnput Filr Type Sclection
|individuni Bands | ¥ |
Input Selection
R Dand EWPRODUCTYBANDH TIF sawct |
Rid Hand EPROOUCT VEANDI TIF Sedect |
Grees Band EWPRODUCT {BAND2 TIF Select |

Gutauk Sedoction Qutput Directory it nct Sutable for File Crea.. X

Dutpert Fisa L Seect

@ is not Suitable for File Creation

Blue Band Coeffi

- 3905375
Bits Por Pl (2 | v Bas 1390537 Red 0138254
Mansge Lol InfraRed 0100518 Green  0.072333

O it 8 Default
Uner san sbarmge Ureve del il vabers in il mde

Frugress
[

W nrsc.govin | Welp & Disclaimer | bhusvannrse gov.n

This i Heta version far user evalation snd feedback

13. Instead of Individual Band files if a multi-
band input file is selected the program

]

Solution : Select input file with appropriate
number of bands

gives an error message.

st File Typor Sl tian
Individual Bands |+ |

Input Selection
R Bang

Red Band —

Green Bang

Stacked Fils

| Nt A Single Band File x

n ‘Select Singhe Band File,
S solected File | 1542380851 513.331.310CT11FOCNE s having: 3 Bands

3|

s Pt exed 10| D 350215 Red 0130254
Mamage Coell nfrafted 0100618 Green  0.873393
) Ett ® Detnull
Ly wan vhangs lhee delaull volers o Edl mde
wrgr
|
WWW.NTSCov.in Hedp & Disclaimer | bhwvan nrsc.govin
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14. If the output file is not appearing like NCC
Solution: Check the given band combinations, Ensure that the input bands are arranged in the
following order: Band1 - Red, Band2 - Green, Band3 - Blue

Sample NCC converted Images from FCC

FCC Input image (RS2 L4MX) NCC Output image (RS2 L4AMX)
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7. Disclaimer

1. This software product is provided by NRSC "as is" and conveys no license or title under any patent,
copyright, or mask work right to the product. NRSC reserves the right to make changes in the
software without notification. NRSC also make no representation or warranty that such application
will be suitable for the specified use without further testing or modification. There are inherent risks
in the use of any software, and you are solely responsible for determining whether this software
product is compatible with your computer and other software installed on your computer. You are
also solely responsible for the protection of your system and backup of your data, and NRSC will not
be liable for any damages you may suffer in connection with using, modifying, or distributing this
software.

2. This software utility is one of the modules implemented based upon the technical paper given in the
reference. Apart from this, many other techniques are also available in the literature. User on his sole
discretion may adopt this utility for creating NCC.

3. This software generates synthesized blue band, and is not a replacement of originally acquired blue
band.
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