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AT!!I TEXAS A&M Lab Exercise

GEOG 361 Remote Sensing in Geosciences
Lab Exercise 1 The Basics of ENVT and the Nature of Digital Images

Tius lab war eriginally dengwed by Dv. Hongoane Lin and modified by Dr. Flen

I. Introduction

This lab aims to introduce you to the basics of the ENVI image processing software and to
help vou begin to understand the natore and statishical properties of digital remote sensing
HNATES.

By the end of the lab vou should have 3 working knowledge of basic image operations in
ENWVI and have a basic understanding of digital smages. The teachmg assistant will guide vou
through this lab. The learning objectives of this lab assipnment are to:

1} Understand the uzer interface of ENVI and ENVI help well enough to complete the

tollowing basic image proceszing tasks.
® Load and open image data;

Lzbel and comment the image data;
Display images in gray-scale, pseudo color or RGE mode;
Loom and pan mmages;
Wiew and record the dimtal mumber (DN} values of image paxels;
Wiew the geolocation information about the image and individual pexels;
Enhance image brightness and contrast.

.

Use the lustogram and scatter plots to exploge the statistical properties of Landsat 7
ETM+ panchromatic and mulbi-spectral data for Houston in ENVI; and calculate
the statistical measures to quantify the satellite smage data;

3] Mlake an annotated smage map vsing ENVI composition tools.



II. Overview of EINVI Software Features

ENVI (The Enpironment for Vossalzmee Imegsed) 15 one of several commonly used imapge
commercial processing packages. Others vou may have heard about mclode ERDIAS
Imammne, ERMapper and PCIL Each of these packages has its own strengths and weaknesses.
ENWVI= strengths e in well-developed algonthms for hyperzpectral and 3AR data. In
addition, it 15 buidt vpon the IDL (Interactive Diata Language) platform which enables EINYI
fonctionalty to be avalable in IDL and IDL funchonality sn ENVL It also makes
development, custormuzation and extenzion of EINWVI easier than other software packages.
While this class uses ENVI, proficiency i nsing one image processing package shonld make
it easy to translate thus skalls to another image processing package.

ENVI can durectly read image data i EINVI Standard :mage file or External files includsng:

Landsat Radar (SAR]) ArcView Raster
SPOT AVHEER Mr SIID
TRONOS AODIS TIFF / GeoTIFF
Craackbard T3GES DOO) JPEG

ASTER Thermal ASCTI

However, only EINWVI raster datasets accommodate the full functonakbes of EINVI. An
EINWI raster data set consists of two component files:

® A binary data file contaiming the raster data in one of three formats: Band Sequential
(B30}, Band Interleaved by Pixel (BIF), or Band Intereaved by Line (BIL) format
* A corresponding ASCIT header file with an " hds" file extenszion

Wector information containing hnes, points, and polygons can be also loaded and displayed
i1 ENVI For example, oveday a netwotk of known roads (vector data} on a satelhte image
backdrop. An EINVI Vector data set consists of one data file wath an "evf file extension.
ENWVI can also open tmmerons vector formats inchiding: Shapefiles, ARC/TINFO
Interchange files, DXETF files, UGS Digital Line Graphs (DLGY, and USGES DLGs i Spatal
Diata Transfer Standard (SDTS) format, &

Statistecal information about the smages, indicating smage qualdy and characteristies, can be
caleulated and wiewed in a tabular or graphical format usmg histograms and scatter plots.

You can directly save raster images w1 ENWI in a number of formats including:

- ENVI Standard Raster Dataset = ASCII { t=t)

- ArcView Raster () - ER Mzpper File (.ers)
- ERT)AS File (lan) -JPEG (1pg)

- NITF { ntf) - PCI File (.pix)

- TIFF / GeoT1IFF {_.tif) -BESEI GRID
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The following iz 2 boef tutorizl and exercizes that are zimed at helping vou learn the basics
of the EINVI image proceszing system. As the menus change somewhat between versions

the exact merm options you may see on vour computer may differ shohtly from those shown
i1 the screenshots here, but vou should be able to eamly ideatfy the basic functionality
discussed i this lab.

My adwice here 15 to spend some time this week simply plaving wath EINVI and trpng oot its
features, thers is no substtute for learming how to use an image procesmng system other
than explonng its features — remember you cannot break anything — so do not be fearful
from plaving. Also, it 15 a good skl to learn how to find information i help if vou have 2
problem.

A) Starting EINVI

To Start ENVI, vou need to locate the ENVI Software just ke you would any other
software. You can also smmply double chck EINVI icon on the desktop (if present) to start
ENVI. After starting ENVIL, the man meno (which should be similar to what 1= shown
below) should appear. MMost of the main :mage processing funchonality can be found under
the options on this mesm and are grouped by task

File Easie Took Cesi-Ceer Classilication Transfwren Fliee Spectial  Map Wector Toepegeaphic  Radar Wiedew  Help

EMNTT Mais Mewy Bar

B) ENVI Turorials

However, before we begin using EINVI it 15 necessary to introduce the ENVI help system
that if used properly dumng this course can help answer many of vour queshons and
problems. EINVI promides an exten=ive on-line help system wath both szmple overmiews and
detailed descriptions of sts features and funchons as well as FDF totonals which can walk
vou theough the specifics of certain tasks. The totorial inecluded in ENVI software provides
simple step-by-step lessons that gmwe you hands=-on practice using the basic features of the
softwrare. It is imperative that vou learn to use the available help system.

To start the online help system, simply select Help from the main ENVI AMenu Bar simply
select Help from the Main EINVI Menw (f & fypecally fhe riphimeas? obfton ar shown above). An
example of the EMVI help system 15 showm in the sereen capture below.

EMNVI PDF tutogials are avalsble onbne from ITT Visoal Information Solotons — the
company that produces ENVI and IDI. Theze online tutosals can be reached from the
mairy EINWVI online help page. You will need to register wath ITT to have access to these
oaline matenals.
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