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1. SPATIAL FILTERING

Spatial filtering was originally developed to eliminate
misclassifications of pixels. The four-neighbor filter was
developed and tested by Van Roon and Lynn (ref. 1) and was
incorporated into the EOD-LARSYS program at the Johnson Space
Center (ref. 2).

Coincidentally, two special filtering problems arose in the
screwworm eradication project of NASA's Health Applications
Office. Both involved an automatic classification procedure
{ref. 3) for converting zonal maps on paper to properly coded
digital tapes. Misclassification of pixels in homogeneous zones
required some kind of filtering technique, and the serious
classification problems at interzone boundaries also required a
powerful filter.

An eight-neighbor filter as described in this report fills these
needs, differing from the Van Roon and Lynn filter in two
important aspects. First, it is based on eight neighbors rather
than four, and the number of these neighbors defining a misclas-
sification can be set from three to eight. Second, it can be
applied repeatedly.

This report demonstrates the use of this new filter. Since
few technical details are presented, the reader interested in
greater detail should consult reference 3, which presents more
details of the program.



2. A DESCRIPTION JF THE FILTER

The operation of the eight-neighbor filter is described at length
in reference 3. Basically, the eight-neighbors of each pixel are
examined for class. If the filter options specify three neigh-
bors, then the pixel is replaced by the class first found three
times in an orderly search of the neighbors.

For most uses, the first class found three times in an ordered
search of the eight neighbors appears to be the most appropriate
for reclassification of a given pixel. Classification of real
images, such as Landsat, benefit from two or three consecutive
applications of the filters. Artificial images require about
five applications of the same filter to eliminate misclassified
boundaries.



3. APPLICATION OF THE FILTER

Figure 1, in black and white, shows an image to be digitized.
Figure 3 shows a symbol map from a machine classification of a
hand-painted zone map. Note that in figure 3A (the classified
non-filtered image) several classifications are defective since
the zones must be homogeneous; all borders seem to be defective.
The remaining figures show how various filter combinations per-
form a homogenization of the zones and edges.

It should be noted that the image studied here was digitized by
the table scanner of the Image-100 computer at JSC in building
17. This scanner is little more sophisticated than a television
receiver. Illumination of opaque images is primitive, based on
two photoflood lamps, which are very uneven in illumination. If
a good scanner with good illumination were used, classification
results would be much cleaner.

The most urgent use of the filter in the digitization of zonal
maps involves the elimination of misclassifications at the bound-
aries between painted zones. Misclassifications occur here
because of pixels that are mixed because cof differences in
relief in the interzonal areas which cause shadows, the admix-
ture of paints, and for many other recasons. Figures 2A and 2B
show the magnitude of the problem in a typical case.

The cleaning of boundaries requires a multiple application of

the filter, as shown in the various cases presented in these
figures. It is apparent that the filters must usually be applied
several times befcre the boundaries are distinct.

This type of use carries significant dangers for use with natural
images. For the artificial zonal images for which this capabil-
ity was developed, the exact location of the houndary was much
less important than having a sharp boundary between zones.



Nonsharp boundaries will have improperly classified pixels whose

values would have no relation to either of the two adjoining
zones.

Multiple application of the filter can cause boundaries to move,
and this would normally be a distortion of the proper classifi-
cations of a natural image. For this reason, indiscriminate
multiple use of this filter should be strongly discouraged.

Figures A-1 and B-1 document the application of this filter
system to different non-synthetic images. 1In figure A-1 the
filter system was applied to a zone discriminator using composite
ITOS images (ref. 4). Figure B-1 demonstrates its application

to cluster analysis of a Landsat image.



4. CONCLUSIONS

The new eight-neighbor filter has its first use in cleaning zones
and sharpening boundaries during the digitization of hand-painted
zone maps. It has also shown value in making computer-based
vegetation zones more homogeneous, as they are known to be. Its
application to classification of natural images, such as Landsat
or other multispectral imagery, is demonstrated in appendix B.
Indications are that it will be useful if judicioucly applied,
but that without care it can lead to gross errors if multiple
applications are made.



5. REFERENCES

Van Roon, D. L.; and Lynn, M. S.: Use of Spatial Information
in Classification of Remotely Sensed Data. Rice Univer-
sity, Houston, Texas, May 1973,

Minter, Ruth; Gardner, C. T.; Wills, B. E.; and Corbett,
B. W.: User Documentation EOD-LARSYS, Earth Observation
Divisions Version . { the Labhoratory for Applications of
Remote Sensing System Program Q619, LEC-3984, 1975.

Boston, Sydney; and Giddings, L. E.: Technical Memorandum
Digitizing Zone Maps, Using Modified LARSYS Program.
JSC-10757, LEC-7498, April 1976.

Arp, G.; Forsberg, F.; Giddings, L.; and Phinney, D.: System
Development of the Screwworm Eradication Data System (SEDS)
Algorithm. JSC-10965, LEC-7646, January 1976.




Original in

color

- — — — )
LI 5% a5 3% 25 15 0.7% 025 -02% 975 15 —C’% 35 45 5% WATER
LOH W —
w — O ™ ° PRV

e,

Figure 1. — An artificial image to be classified and filtered.



Y N N N L N N N

GOR PN A O Ot Gu P o P |

P P P B P o B B s P B
PRI S P P S PP G P Gt P B ¢
AR S SRR SRS RSt s P
P NN N N N N I S e N
GORNIIN IR N~ NN P 0 eGuPots PP Pe,

L

Ed

© 0

* e

> °°

L g 9

L & <%

[ °e
- <o CEMRRARRRARRRARRRRRARARRNARRARNNSS
b << QERRRARRRARRRRRARARARRRRRARRRASR
©© ©o ORARARRRRRRRRRRASARRRNRRE S
< ©% COMPARRRRRARRRARRARRRRRANRERRRRRN
9 9 <9 E T L LU L L L N N N Y N N N Y
°9© e COQOPMARARRRRRRARRARRRRRRARRSSSS
<% ©% COQOORRARARRARRAARRRARARRRARRRRRRARNS
e i T L L L L L L L U UL U Y N NN
e CLOMRARRRRRARRARRRAARRRRRRRARRRN
©o COOCARARARRRRRARRARRARARRRRENS
€ COOOV O AR ARRRRRNARAS RS RSN
COCVOMI AR ARRRARARRRRRRRRRRNRSN

© 9
<
°®

TUTTTONNNNNONNNNNN MO DO OO OO ARRRRARRNRNRNRRRARNANRN
) TIIITIFTTRONVNNVDNTNTAOCOOECO OO RARRRRRARRRARRRARN
FrTe TITITTITITUNNNNNNNNENDOLCODOLCORRARANARRNRAARANRAANAN
‘TTFITT TITIIITITITITUNPLPVVNNDARDOOOLCOMRRARARARRAARNRARRARAANN
‘zTTY FTIIIIITITITITOVDLNLNNNNTAMOCOCOMARRRARRARRNRARRARRNN
‘TTTE FTITTITITITTITTTTITODVNNNNNTA MOSOIOOARRRRARARRRARRARNRAN
ryry FTTTTITTITITTITITNNNNNNNTAOOO OO OAARARRNARNRRARNNANA
‘FIFT T AIITTIITITITTTODDONNDNNN MOO VOO ARNAARRRRRRANS
rree AIITTITIITITITITTNLNNNNEASN MO OOVOLPIRRRARARRNAARNN
FTTTAARAMMAMOAAAMMAP AR I ITTTTTITTIITVOANNNNNAN QOO S OMRARRRARNRARNRANN
TR AMMAAMMANARAMAMAAMAMNPMOATITITITITODONNNNN MOV O VORRARRARNRRARRARNNR
N AMAMAAMAMARAA AR MAMNMOS AN I T T TIITITTTONLNNNA QOO VECIARRARRNARNRNANN
IMPM APPSR ArAROREORND TTITITITTIRNINNSECR COLLCERRNRARANRARANAS
IN MM MMM MMM AN AN MAATTIIITORONANNNA MOCOOM AR RNRNRRANNN
IMFAMEAMAAMAAA APPSR N T I ITIITONDNNN IR OCCLUNRRNRARARNRARNRE
Rl L KD Do Lo Rl Mo Lo L e L o o o o e T Ml e Kl B L L L B o B AT T I ol B R R Lo N S N Y Y N NN
IMAAMARAOARN, TR T T AT ST IARARNS AP MMAMNAATITTITCNNNNNEN COQOORRRARARNARNNNA
IO AR T I TONNNNNNNNAANNTAARAA MAMMATIITIITONNNNS MOLICERRRANRNARANRAR
IMAARRTOANND AANNEC NNNNNNANNNAA A MO APAAIIIT ITITNNNNNN MOCOOOMRARRNRNNRNN
VAR TNNANNNANANNNNMNNANNNANNNNAMANTIARMAA 237 T T TONNNNNR OOQCOMRARNRARNNS
1A N NN NN NNNNNIVA NN NNANANANNN IR MMAMAT T T T N0 DNAR O OOV VORRARRARNA
I AN NN NN NN A NN NN ANNNNNNOA AN MM T T T T TONNNNAC OOV OO NN~
AN NNAAN ANNNNNNNNNNNNNNNNNNNNANDNNTARAMAAT T I TCBNREN QS QOOOMARARANAN
NN NANNNNNNNNNNNNNO NNNANNNNNANNATARN AR T T I INNNNNE POOCOOONRRRRRN
MWANNE ANNNE NNNNNNNNNNTE NE NANADNNNNNAAR A Z T I T TONNNAMOOC il aialaialal
INNNNAMAINND OO0 ODO O @ ND NNNNANNNNNNNNELAN MM TTITTONNNTIA SOOI OSONRAANANN
INCGNNANNND T ~emm e AR OO @D P NNANNNNNNANNNNS APAN T TTTONNNNSMOCDOORRARARNNN
N NNNANNR e e R P AV NNENNNANANNAS AR 77T T ONE NN 9O COOOOPR AN N
D NNNNNNNA AN oo e e X NNNNNNNSOINNTAMA T T I TONDN DN MOV OOV ORRA NN
T NN NN NN ND P = o o ot o o o ot ot e e ot = D NN NNNNNT NIARAR T T TTONNNNTMOODOOINRA AN
O TUNNMANNTARN o ot o e e G NN NANNAANNAA T I T I TLEVNVD AR L OLCOONARA™
1O T NNNNANND O N o e o o ot ot ot o e o s = O T NNNNNNNTAR I I T T TNGNNVAOO VOO CANARNNN
IMMMTE NU NN NDR R = ot o et o o s, = O NNNNNNETAR TT I TTAVNNNEALOOOOIOIRNARNAN
N M T U NN NN NR e o ot ot o o ot = D NNANNNNT AN T I T T ITCNONNN MO COOON RN~
AAMAPD® NNUNNNDO R R et e = el ©® NNNANNNTAA TTIITTTONNNNN DCCOOCAR AR AN
TTIARARARTE NNANNNDOAN o e == @ VNNDONNTA AT TITTTONNNNC MO OOV EARANNNI
TTIRRAAMD TANNNCNE AR s s e e O NONNNNNARAR T I TTTNANNND MO OOC OO NN
TTITTEIARMMOOD NNNNNDN mmm = ammed NANNNNANAA AT TTTTONNNNA MO OOV OORARAN
TITTTINAMPPOTOINNNNNNTOASNARGE NNV NNAMNIARAAR TS T7TNNNNT MO OOIVOIRRANAN
TTTTTTITIANMAMROCDINNNNNANANTG NNANNNNNIAS AR TTTTOVNNNN OO VOV OONRRA N
ITTTITTIINRPIMMO TANNANANNNDNNNNENNNANTA MM I TTTONNNNAOLOOOOOR AN
FTTTTTTIITTIAAAPAARTONNNNNNNNNNNNNNNA OMAN TTTTONNNNN OO DO ER NN
FTITTITTITTITIANMMORPE NNUNANYVANSMANEN"MAOMN TITENVNNNN O OO0
IWMINT TITTITTITITIAN =M MR ATUANNNNINNNG A " MM T TTONNNNE R OO OCOOOR AN~
INMNNNTITTTITIITIITIARNACPMOARG TUNE NMONTAMMMIMMMN I ITI TNNNNNTMOIOIOCOOMARAN
MNNNNTTITITTITITIIARNNAFCAARARAAARN MAMMAMAAITIITIININNNDNN OO LOLCOORNNARNNAN
VUMD NI T ITTTITITIIAANCMMNAAMAMOAMAMAESNITIITIENNVNDN CCOCOOUCINAnARN
DNNNANNNVNT I T T T T ITTTTTIARARAMMNAMAMAN ST ITTITITONE VNNMOCOOCOOORRAARRNT
RN T T P T T T T T I T T T IRRARARARAA T I T I I T T T T I NN NNNE DR COOLC OO O
COC TMNNMNNNNN T T T T T TITTIITIIITTITIITITITITTITITITUNDNNDNINANOCECOOCOCEORARNN]
OO EC TN NI T I T ITIITTITITITTTIITITITIITIT TN DVINGN AL OOLCQOVECOCA AN
0C < M T T I T I T I T T I T TIITITITIITTT TN NNV VMALOIGOCOCOO ORI
O T NN NN NN T I T I T I T T T I T TTITTTITITITTLNNNUNNE MOL LSOOV OCORRAAN
STV OLL T I NNENNE NI TTI TITIITIITITIITTIITTONERNNUNLN OCOUCVCOOCEnRAnAN
COOVCOOVCOE TNV NNVNVNNNI I I TIITIITTIIITVNONNENNA MO LLCLVO VOO OO~ N
GOV OOV L O EN NN NN UNNE NNV NV T T T TNNNONN NN ML O OO O COOOCUERRA NN
COCOLODVCV O VNN NN NN BN NE NG NN VNN NN OO VO VO L COCOIRRARAN,
CLOVLL VOOV VNN NINENNNNNE VN ND DD NNNLENNINNNDG MOICOCLVOCILLLORANANT
COVVVO VOV VLD NV NN NININ NNV NN NNV NNPND NN C 9 OC VDL LEL . SOCORRRANN)
LRV OOOCOUW OO NN TN NN DN NN NINNNNINN NG VXL YV OOV LCL OO0V RA N
VUV OOV VVOVLO NNV NNV N DNNNNNNNNIN NG MOV O L OOV OLOOOCORRANNN
VOO VOOV OVOVOCODNNMN NNV NNV NMANINAN O LV DDV DV VO DVOCOOOIOR RN
VOV OOV VO VVV IV VNN NN NN VNN NNNNNININ TAL VD9 DSV VOOCIOLOON AR~
COV VLV VBV VLTV NN NNVE NNV NE NNV N COOLC IV OOV VOOV ORRARARNANT
D R L T T Y O Y T O Y Y Y Y Y Y e T e L L L R R S il aialala
OOV VOVVVL ANV NN AN NN NNEN DD NN INNNINNNN SOV VOV VDDV DOV D IOME RN
COO OOV COLO NNV VNN VNV NN N NN NN OC OV OV VDO VL OECLOOORARARNRANY
VO 0OV EC VOO0 VY W NNDUN NN NN NN NN NNNNTE © 900 LV VOO VOOV OL DOMR AP AN
POV VOV VDOV NN NN NNV VNN NN VNN QO VOO VOOV QOO VUV OV ORRRARRANARNT
CLOVLLOCLELVP VAL O NNV NNV DNNNNNN SO OOV OCL OV VO LCCOLCENRRARRNRRANI

O=NMTrAnCD L' “rrorde Q=NATNOINELDC O-NIATNECr SO O~NMTNORDOCO~NMITNOIrRDOD:
NANNNANNNNAN N - TEMAMAATIIITITITTIIVNNDNNNNNNEOLCOODOOOOLCOOARNARNRNANAANNDS
L e L e L L L T Y F L o Rl ol o L P R L Ll D R L K Lo Ll e L Do L L L L Rl Lo Lo el L R Lo DLl Rl b Ll L L L T T

Figure 2a.— Classification of a portion of figure 1
without thresholding.

)
s B



S-btdiddisdd DB GO DD O s P P P o P s P Roguiats i §
| & *sre [ 4 Ll oL Ll &l e atasabasa

DB QBB DN P T P Pt PoBupuin Pudn B o

L L N e N N N Y N i okl ol e Lo N i ol ol
Y ] @O P P B O P P P P P Pl B (N P G o e G P P
GO DD P P P B P B 0N B i (e P 0 P P P B B B P O
Ll oL DT N N N Nl ot ol o il ad ol ol ol ol o e
-3 PP P P e P e P P S P B B B e
WD B WP P B P B IS P P P BB (e P P P P e P P e
*4 9 P T T L N NN NN N N Y Y Y Y X Y b ado
999 PN N Y N N Y Y Y Y Y e et
4499 ‘.00Chhhhh&hhbhhhhhhhhhhhhﬁ~.~=i
4999999 PT o LN N NN N N N Y Y Y I Y e aaes
444 49999 QOB OB P P PP P PP P P P PP B s B S B (e
"o Ll L L L ] QOOE AARARCARRRARRES R RS RTGee s
X34 [ 4999999 P e R L L L L L L Y Y Y N N Y e csctala)
"o > 4499999 D L L N N N N N Y Y ol et
[ d 44 [ 499999 GOD AARARRRERRRRS RS RR RS et b
4 44 9949999 GO OEM DB P s PP
[ dad > 99 a9 Pl R L T NN L N L T ol ol el el aat e e b et
[ d 4 > > 99 - DL DR Lo L N L Y T ol L L o el
(444 [ A 2 VOO0V 099 DL R L LN T N N N N o o ol ol o L ] ol
444 L d < V99099999 L L B N N LN N N N L TR S L L ol
> "o CEeMOOL OO CRAOPR A RARRRARRRARNSRRRRRRRR SRS
| 3 - - Y9999 o9 @
"e9 : -8 a9
- 4499 $9
- VOOV V099 C
['J ol L L L L L L L L J
nnne Lol £ £ L
o0 DL 4 ~ —=ma
ST s DONMVNNNNNINN NN ~~
[ 444 DN N NN N NN NN NN NN NN NN
SR sRAMNNINMNNNNANRNANANNONAN N~ Mo D T e o o o el
L O T A T L U I O T LR L E L L LR D R ol ol ol ol ol o
NMANMVNNANN NNV NN NNNE NN OB IDNNNN AAGOS DSV O RRRRRRRARRNERRS
VINNAVBNNNNINONNAAVMABRVNNRNNNNNNANN NS9SS SV OO RN
WINNONANNOANNNANANARNNARN DNV NN NN GG DSV OIR RN RRRRRARRARRRRRARN
d MOAAANNNADDN N NNNARNNNIN A D QD DO O ARRRRRRRERRERRS
nTrheTT e L L L Ll
TTTTTETTTTITITTITIONNNNNNNNN A SO0 © WSS P P e P
TTITCTECTETITITITTITONNNNNNNY R OOOCVOVORRRARARRRRARRRRRRRNN
sey TTTTTITITTIITITLNDNNNNN AC OV QOO
TTTFTTTTIITTITIITIITITITONNNNNN FACOOCOMERARNRRNRARRAARERR~
TTITTTTTITTITTITITITTONNNNAIN N MOV OISO RARRRARRRRRRRANN
FTTTTTITITTITTITIITITITITTOWNAONNNN RO O CORRARRRARARRRRAERAN
~m TTITITTTITITHANONNN MO . E Rl Y N o ol el et
TT NAMAAMOIMAMAAA FTTITTTTTTITVAANANNN ™ L L L Y il
L L L L L L L L L L L L L) TITTITTITTTRAANDAN N OV OV LA ARRARRRRRERNN
P L L L L L N L L L L L L L L ] rry¥yyITT
L L L L L L L L L L L L L L L Ll L L o L] syrey
1% MM IS ) ) ) ) ) R ) ) ) ) ) ) ) ) ) ) ) 2 2 s
N L L L L L L L L L L L L L L L L L e L L L L L LI & 2 2
MEMAMANAMAMANO PP AARNANANM A OMAR M TIITT
e L L L L L L L L L e T L e o Ll e D L L Ll sy
L L L L L L LU e ~R mAmannm sTyy
L L L L LN T UG NN NN L LT srTey
MM TNANNC NNANNE NNANNNS NN AAMAMM FTITTITIDNNNE MOCE0O ARARRRARNN
1M N NNNNNNNNOL NANNANNNANNAN AR MM TTTTTRNNNGN N SOS0ONR AR NRRR
PN NNNAE NN NNNNNNND NN NN N NN NN NMMAM ITTTTOND NN O CODCCORRARRNNA
SN NN NN NN NNNNNNNNANNNND NN ARAM TTTTTUNNNNNCOSOCOOONARARRRNN
DN NNNMANNNNMNNNANNAMNONNNNNNNNNMANGN AAAA ITTTONNNNA 09SSPI ARRRNN
AN NNNNNN NN ARNNNND NN NN NN NN AAM FTTTTONNNN MEEEGSE RARRRRN
W NN NNNE NNNNANNANNNND ND NNNNINNNNNNN A ™ FrTETOOON Mo
NN NN NN L DNDNNNNNNNNNNNAGA MM ITTTONNN ~
INNNNNNAD - - COTNNNNNNNNNNMN AAM ZTTTONNNNNA
NONINNNNNG = = - VINNNNNNNNANGD AM JTTTONNC NN 99
@ NNNNNNN - - NANNNNNNNNN AM TTTTONMNN M
T NNNNNNN e et O NONNNNND AN AR TTTTONNNON M
WMARANNAT N o oo oo oo o s oo e o VNN NNNNNN A TITTToOo NN ~
- NANNNNN - - oew P@NNNNNAN A TITITTTONNN O~
" @« NN NN o o o o o ot o 4w o MNNNNNN N TIITTTONNNNN
~mn DN NN NN —— - ———— —— T NNNNNN N TTTITTDONNN
AR MM © NN N NS - - — - o - @NNNNNN AN TITTT I NNNN
F A @ NNNNN - e e @NNNEAN AM TTTTANNNN
TT AAMAM DL L L] P e O NNMNNN AR TTTTONNNDN
TTTT ANRAM o NNNNND - - NANNNNA N " TTTTONNNN
FITITTIALMARN THONNNAN @ NANNNARRARN~ TTITO VNN
TTITTTT ~AMam © N NN N NN NNNANNNA AM® FTFTONNND
FTTTITITTIT AR MAA NNANNNNINAONMANNNNNN AAMe T3 00NN
TTTTTETITT AN DN NNNND NN N NNNANNS MMM T T TTONNNNNS 9
FTTITITTISTITE AN AMAMO @M NNNNNONAN AMAM” I TTEDNNN R 900 CPOSRRNRN
WWNTTTITTIITTITIAR=MFM €& UTSUNNNIANNN AR AAr I3T0NNNNDRS00009ERRRME
VNI ITTIITTITTT AN ND N MAAAAMATITTONNNNYN MO0 00 G IO NN
NNNNNTTIIITITITITITTINRARAAOAMA N MMM TTITTITONNNN MIVDVOOVInANA
MOV TZITTTIITITNRR MOMAOEAO MMM MM e ITTTOHENDONDON CHOLCOCDINNF NN
DNV NT T TITTITTS Lt N T L L L W T L FTTTTTNNO NN MESE DO DS NRAN N
VNV NS I I I TITTTITTIT AARARA TITTTTTITTVNNONE CO9COCCORONRRA
< VNN NN T I T T I IS IT I I I TTTITITITITTCTTTTTITUANNNNA C IV 0 S99V Ir N
Vo< VNN NN T T T T IITIITIITTITIITETTTTTONNANNY MOSOC DO
<00® SN T T TP I T I T TITITTIIITITIITTTITIVVNNNIAL OGO DVLIANRRERANN
LLeLO00 TNV FPTITTITITITITTITTITCTCETTONNLNNN "MOL 9990
COECLH 4L TONNNNVANAIANTTIITITIITITITTIITITTITITERNONANN DO
E L LR L L L] MVOMNNNINNANNNNT I TITTIITTITF T FTONNMNAN MO
CLCOOVOVOOVC DNNNMNNNNNNNNNAVN TTFTTRANNNHNNNNN MO
CEOVDVOVOVOVLOVS NNV ANNE N NNND NN NBINNEnA NN 99
COOOVOVOVOVO9 VNNVVNVINNNINNAN NNV NN DNIRBN NN NN NN e e
VOLVLCELVCoe ©
VOO OVOOVLCOe
VOCOVOCOVOVOLVL NNV NNNNNNNNBNNNNG e
OOV VOV0VV0O
COOVDVVEVVOVDVL NNV NBNNNNNONNNNNVANRRNNAN MO
VOV DI0VOL S <
CLOOOVECOV0 OO -
VOOV VOOV 9 ANV NN NNNNNNINNNNINRANY 0009990
COECEVLOVLVL NNV NVNNNVNNNINNNNNNINANNNN O VO90000 LA AL L S L T ]
OCOVOOVVOVOVLVY MRV NNV NNDVNININUMARNG 90 VE0000 QOO
VOOOLOVOV9Y0 W VAMNNANANO NN NBNNNNIRAINNGY 99999000 A b ot ol o o
COOOOOVOVVLY NVINNMNININNNNNNNNENNNNNNVTIAR AN 9O 900990 R B L L L

O=NMTNORDO O=NMTNOADEP O~NMTNOIARDr O=NATNIrOer O~NMTNINBD LD ~NATWere»OD
NNNNNNNNNNAM MMM MEAAAT T I T ITITITONORONNNANNNSGSIEDOD DD DONARNRENEE -

Figure 2b.— Classification of figure 1 with arbitrary
threshold value of 50.
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APPENDIX A

FILTRATION OF RESULTS OF A ZNONE DISCRIMINATOR




+—v

Arp and Phinney developed an interesting discriminator of reflec-
tivity-thermal regimes (ref. 4). In essence, they extended

emissivity zones using results of clustering of composite images
from the Very High Resolution Radiometer of ITOS/NOAA satellites.

Figure A-1 shows the effects of filtering a portion of the
resulting zone image. Figure A-1 (..) shows the unfiltered clus-
tered image; (b) shows the results of a single applicatiun of
the filter; (c), a double application of the filter, etc. The
user decided that three applic.tions was optimum in this
application.

| SRS



(a)

: (h)

Unfiltered image

One application of the filter
Two applications of the filter
Three applications of the filter
Four applications of the filter
Five applications of the filter
Six applications of the filter
Seven applications of the filter

Figure A-1.— Filtering results of a zone discriminator.



APPENDIX B

FILTERING RESULTS OF CLUSTERING OF A LANDSAT IMAGE



Figure B-1 shows the results of clustering a Landsat image of
east-central Mexico. Figure B-1(a) shows the results of a single
application of a three-neighbor filter; figure B-1(b) shows the
results of two applications of the filter, etc.

In this case, it can be seen that one or two applications may
be useful for simplifying the results of clustering, but more
applications may be harmful. The river is very apparent in the
raw image, but it tends to disappear with multiple applications.






	GeneralDisclaimer.pdf
	0046A02.pdf
	0046A02_.pdf
	0046A03.pdf
	0046A04.pdf
	0046A05.pdf
	0046A06.pdf
	0046A07.pdf
	0046A08.pdf
	0046A09.pdf
	0046A10.pdf
	0046A11.pdf
	0046A12.pdf
	0046A13.pdf
	0046A14.pdf
	0046B01.pdf
	0046B02.pdf
	0046B03.pdf
	0046B04.pdf
	0046B05.pdf
	0046B06.pdf
	0046B07.pdf
	0046B08.pdf
	0046B09.pdf
	0046B10.pdf
	0046B11.pdf
	0046B12.pdf
	0046B13.pdf
	0046B14.pdf
	0046C01.pdf
	0046C02.pdf
	0046C03.pdf
	0046C04.pdf
	0046C05.pdf
	0046C06.pdf
	0046C07.pdf
	0046C08.pdf
	0046C09.pdf
	0046C10.pdf
	0046C11.pdf
	0046C12.pdf
	0046C13.pdf
	0046C14.pdf
	0046D01.pdf
	0046D02.pdf
	0046D03.pdf
	0046D04.pdf
	0046D05.pdf
	0046D06.pdf
	0046D07.pdf

