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LANDSAT PHOTOMAFP OF SPLAJ - photogrammetric and cartogra
phic evaluation

Dr.Adam LINSENBARTH, Milud GAMMUDI, M.Sc,Eng.

Surveying lepartment

Socialist People’s Libyan Arab Jamahiriya

Commission IV

1. GENERAL INFCRMATION
Socialist People’s Libyan Arab Jamahiriya / SPLAJ / is one of the
first countries in the world,which edited the First National Land
sat Photomap series at scale 1:250,000 based on Landsat satellite
images. The complete set of Landsat Photomaps consists of 127 map
sheets / 1, 5 1° / covering the total territory of SPLAJ, it is
1 775 500 sq.kms.
The Landsat Photomaps were prepared in the years 1978«80 for the
Secretariat of Municipalities under the supervision of Surveying
Department / SDL / by :
= Pacific Aero Survey Co.Ltd. - Tokyo, Japan,
= BESRI International - Redlands California, U.S.A.,
= Barth Satellite Corporation - Washington,D.C., U.S.A.
In Surveying Department the photogrammetric and cartographic eva-
luation of Landsat Photomaps was performed and brief results are
presented in this paper.

2. TECHNICAL PROCEDURE OF LANDSAT PHOTCMAP PRODUCTION / Fig.1 /

2.1s Selection of lLandsat scenes
For Landsat Photomaps of SPLAJ 100 Landsat scenes were selected,
Presumed image selection criteria were as follows:
Date = most up to date Landsat scenes registered over SPLAJ texr
ritory by Landsat-=2 since 1975,
Season - prefered winter scenes /October - February/ due to the
less incidence of sandstorms, ,
Cloud cover - cloud free or minimized cloud cover,
Image guality = high image quality / good to excellent /.
Above mentioned criteria for image selection were applied, Dbut
were limited by available CCT tapes.For many of selected scenes
fulfiling the presumed quality, the CCT tapes could not be gene
rated by NASA, because the High Density Tapes-HDDT’s were deter
iorated. Thus other best alternative scenes were selected.

2.2. CCT tapes
For digital processing,the Landsat CCT tapes from ERCS / U.5.4/
/ 92 scenes / and Fucino station in Italy / 8 scenes / were us-
ed.All Landsat scenes, except one, were registered by Landsat 2
MSS system. One scene was registered by Landsat 1 MSS system.

2.3+ GEOPIC image processing
All Landsat scenes used for Landsat Photomaps were digitally px
ocessed by Earth Satellite Corporation / BarthSat / using CEO-
PIC software, GEOPIC images are produced from Landsat computer
compatible tapes / CCT’s / using proprietary algorithms for geo-
metric and radiometric corrections, edge enhancement,grey scale
adjustment and scanline suppression,
Standard GEOPIC processing include algorithms to improve scene’
contrast and thereby increase the interpretable information con -
tained in each of the final colour prints. In GEOPIC processing
the reflectance values,which on image histogram occupy limited
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8.

The mosaic cut lines were normally made between prominent gro=-
und features or in areas of minimum image-to-image contrast wi-
thin the overlap areas of adjacent scenes.Where possible the cut

lines were positioned to eliminate areas of poor contrast, clou

ds and seasonal differences.

Photomap sheet divigion

As each one section of SPLAJ original mosaic at scale 1:500,000
was completed, the sheet corners were determined using the geo-
graphic grld overlay. The geographic grid overlay = 1,50 longi=

tude x 1~ latitude = was constructed from geographic tables, Al

80 available cartographic materials were used for correlation
of horizontal control with sheet intersections. After determi-
nation of photomap sheet corners,the photomap sheets were cut
from the original mosaic section.

2.9.Fhotographic reduction

Each one of photomap sheet,cut from the original mosaic, was co
pied onto 8" x 10" colour negative film at scale ca 1: 750,000 .

2.10.Landsat FPhotomap prints

4
PR

Photomap colour negatives were then scaled to 1:250,000 and pro
jected onto photographic print paper, which was pre-punched and
pre-exposed with frame, geographic coordinates, titles and le -
gends cartographically prepared on contact map frames.

Each photomap sheet contains the approximate geographic tick ma
rks at 15 minute intervals. Map sheets are designed by both shg
et number and sheet name. On the bottom margin the following in

formation are givenicredit statement hotomap location index,
(=] 3

bare scale, photomap index showing sheet numbers of each adjacg

nt sheet, index of Landsat images used in the respective photo-
map sheet. ‘ :

The Landsat thotomaps were printed both as colour covies and as
black-and-white copies. Also Cronaflex film copies were printed
for each one photomap sheet,

For users interpretation purposes the Landsat Photomar Colour
Guide was elaborated and printed.

Evapluation of photogrammetric and carographic guality / Fig.2 /

3,1+ Method of gualitv evaluation

For proper evaluation of photomap quality the complex method
of verification was applied. The applied methodallowed to veri
fy both the quality of each one photomap sheet and the gquality
of complete set of photomaps covering SFLAJ territory.

The complex method of verification contains the following steps
- verification of image-to-image fitting,

- verification of photomap sheet=-to-sheet fitting,

= verification of photomap and negative dimensions,

- comparison of photomap to negative ratio,

- verification of Landsat% Photomap scale,

- verification of photomap geographic coordinates,

- evaluation of Landsat Photomap photographic quality,

- "combine analysis" of photomap quality.

=y

[

Verification of image-to~image ttin
Verification of image-to-image ttin
r
e

O bufy
1

g was performed for all
ification the mismatching
termined.

photomap sheets. Un this stage ve
errors between Landsat images were d
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3.4.

of original mosaic at scale 1:500,000. In the south part of co=-
untry there is lack of terrain belt of 8 kms width. The missing
belt is occuring along a few pairs of sheets.

Verification of photomap sheet-to-sheet fitting indicated also
large disaepancies in photomap image corners between adjacent s
heets. If two adjacent photomap sheets are matched with each ot
her according to Landsat images, the photomap image corners are
not placed in the same position but are shifted each other. The
se errors were caused during sheet division of original section
mosaic and it i1s difficult to understand while such shifting of
corners was introduced., Probably this was done for better image
fitting, of one part of sheets, with geographic coordinates. Su
ch shifting of ‘sheets is occuring in the south-east part of the
country along 8 pairs of sheets. Generally on 74% of sheets the
se discrepancies are within 2-3 mm, but between rest of the she
ets are larger up to 32 mm.

For verification of sheet-to-sheet fitting very useful were the
scan lines, occuring in many cases, on adjacent sheets.these 1i
nes can be used for detecting of scale changes between sheets
as well as for detection and determination of image gaps betwe
en sheets even without using of additional full scene images.

Verification of photomap and negative dimensions

The preliminary checking of sheet dimensions indicated large

variations in sheet sizes, thus the dimensions of all photomayp

image sizes were measured, The results were indicated on two mz

p diagrams: sheet dimensions and sheet size differences.The dif

ferences of sheet size dimensions were computed as differences

between practical and nominal dimensions.it should be noted =t

practical dimensions of sheet size, according to geographic tick

marks, were not changed in comparison with nominal dimensions .

This indicated high stability of paper prints.

The analysis of sheet size differences indicated that:

~ the differences in sheet dimensions are rather small in the
areas where cartographic materials were used as horizontal co
ntrol for mosaicing and scaling,

- the differences in cartographically remote areas are larger -
up to 33 mm,

- the differences in longitude dimensions are larger / from
- 33 mm to + 3 mm / than the differneces in latitude / from
- 11mm to + 9 mm /. On the same latitude / e.g.if 24° / the
differences in the sheet length are varying from -32,5 mm up
to + 0,2 mm, while for the same longitude / e.g.d = 21° / the
differences are from =11 mm up to + 8,8 mm.

- on the 75% of sheets, the practical dimensions are smaller th
an nominal,

- in few cases dimensions of adjacent photomap sheet edges are
not equal / up to 10 mm / what indicates the displacement in
sheet division or scale changes between photomap sheets.

1}

The dimensions of all colour masked negatives were measured and
presented on "negative dimensions map diagram”. The analysis of
measured sheet dimensions indicated that the dimensions of cheets
from the same row are not equal. 'he differences in the dimen -
sions of adjacent sheets have shown some mistakes in negative

masking, causing gaps in Landsat imagery on photomap. Such pla=-
ces were then checked on photomaps and compared with full imags
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spatial distribution of geographic coordinates errors. The ana-
lysis of differences indicates good coincidence of geographic
cocordinates in areas where cartographic materials were used for
photomap production /af =4 = 0,5/. Ln the cartographically
remote areas these differences are bigger / up to 67/.

Evaluation of Landsat Photomap photographic guality

The image quality of selected Landsat scenes was not such as it
was assumed in requirements. Several of selected scenes were wi
th slight to moderate cloud cover and on several other scenes
the scanning errors were appearing.

According to NASA information 71 scenes were cloud free, on 21
scenes the cloud cover was below 10%, on 3 scenes was below 20%
on other 3 below 30%, on 1 scene below 40% and on 1 scene below
50%. Above mentioned figures are concerning nominal values of
cloud cover occuring on full scene image. During mosaicing pro
cedure, wherever possible, the cloud cover areas were eliminat-
ed by selecting parts of adjacent scenes without clouds. Never-
theless, on ca 18,000sq kms the image is covered by clouds or
by clouds shadows., The clouds and clouds shadows are appearing
on 23 photomap sheets. The results of cloud cover verification
were presented both on sheet verification diagrams and on map
digram for entire territory of SPLAJ.

The technical guality of selected scenes was also a little lower
than it was presumed. 44 scenes have the M3S quality fair in all
three channels. 25 scenes have the mixed quality fair and good
and 31 scenes have the quality good in all three channels. The
lower quality of scenes is appearing in the form of noise pre =
sented by scan lines or dropouts on the image. In few cases thg
se noise effects are degradating image quality and are causing
some problems in image interpretation, The scenes with MSSnoise
effects were presented on image quality map diagram.

The differences . in seascn of Landsat scene registration are gre
atly influencing the image quality of photomaps. Requirements
concerning the season of imagery were only partly fulfiled.Most
of selected scenes were registered in season between Cctober and
March / 77 scenes/. 95 scenes were registered in the years 197%5-
1976, but also 1 scene was from 1973, 3 scenes were from 1977
and 1 scene from 1978, The differences of season are causing co
ntrast changes of photomap image and changes in colour balanchg
Colour matching was often degraded due %o the extireme variati
ong in season, year and terrain characteristics.

Generally the quality of photomap image is good and the photo -
maps are containing very subtle terrain features informations
which were enhanced by GEOPIC processing. Few photomaps have ra
ther poor contrast and topographical details are not readadble .
lhese sheets are concerning mainly sand sea areas.

Comparison of photomap contents with existing topogravhic maps
indicates that in many cases the Landsat Photomaps are presnting
more terrain information than the *topographic line maps.Such to
pographic elements like roads, tracks, wadies are prominently
visible.lhe colour photomaps are very useful for detecting vege
tation and bare scils as well as bare rocks.Very important i
formation can be detected in sand areas which up to now were nct
covered by topographic maps.Varicus shades of yellow,light v
wn and white charaterize sand seas and sand dunes and different
parent materials.
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LANDSAT PHOTOMAP PRODUCTION SCHEME

/ Fig. 1/

SELECTION OF LANDSAT SCENES 3 QUICK LOOXS
CATALOGUES

CCT tapes

Y

GEQPIC IMAGE PROCESSING

Corrected and enhanced
digital data

Y

GEOPIC BAND SEPARATION

B+W positive film images
/ 1:1,14 million /

Y

ADDITIVE MULTIPLE EXPOSURE

Colour composite negatives
1:1,14 million /

Y

PHOTOGRAFPHIC ENLARGEMENT CARTOGRAPHIC
Colou aper prints CCNTROL
ur p int —t o :
/ 1:500,000 / MATERT ALS
Y
GEQOPIC MOSAICING CARTOGRAPHIC
Orisinal ; s CONTROL
riginal mosaic in sections < MATERT ALS
/ 1:500,000 /
Y
PHEOTCMAP SHEET DIVISION GEOGRAFHEIC GRID
- QVERLAY
Photomaps sheets =
/ 1:500,000 /
Y
PHOTOGRAPHIC REDUCTION
Colour negative film
/ 1:750,000 /
1
PHOTOMAP PRINTING MARGINAL
SCRIFTICN
Colour and B+W prints DEU;&%Q? ©

/ 1:250,000 /
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