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PREFACE

The following report serves as the Quarterly Report for Contract
NAS9-15476 which is entitled "Analysis of Scanner Data for Crop
Inventories'. This report describes the work carried out under that
contract for the period 7 June 1979 through 14 September 1979.

Work on this contract is performed in thc Infrared and Optics Divi-
sion directed by Mr. Richard R. Legault. Dr. Quentin A. Holmes is the
Program Manager for this contract and Mr. Robert Horvath is the Technical
Manager.

This contract is part of a comprehensive and continuing program of
research concerned with advancing the state-of-the-art in remote sensing
of the environment from aircraft and satellites. The research is being
carried out for NASA's Lyndon B. Johnson Space Center (JSC), Houston,
Texas, by the Environmental Research Institute of Michigan (ERIM). The
basic objective of this multidisciplinary program is to develop such
informatioi systems as practical tools which will provide planners and

decision-makers extensive accurate information quickly and economically.

Progress during the reporting period was made in a number of areas,
including: 1) Development of a standardized procedure for handling the
mathematics of crop spectral/temporal profile characterization; 2) Develop-
ment and initiation of an approach to deriving crop growth stage estimators
from Landsat MSS data; 3) Development of a long-range perspective on crop
inventory system design; and 4) Preliminary analysis of the analyst
labeling/Procedure M experiment. These efforts were reported orally at
the Supporting Research and Technology (S.R.&T.) Quarterly Review held
at NASA/JSC on 10-14 September 1979. The materials which constitute this
Quarterly Report are the visual aids from that presentation.

iii

) e, -
- N, . »
P N N ‘)?"1; "“

PRECEDING PAGE BLANK NOT i -




6/6T ¥3dW3L1d3S

SVX3] ‘NOLSNOH ‘¥3ILNI) 30IVdS NOSNHO[

1y d3IN3s3dy

NVOTHOI| 40 JLNLILSN] HOUV3ISIY TVINIWNOUIAN]

9/HhST-6SUN LIVYLNO)

SATYOLNIANT dO¥D HO4
V1VQ YINKYIS TWHLIIJSILINK 40 SISATYNY
NO
MITAFY SSFYS0Ud ATYILYYND @IHL



INOg '

6 INODIY 'Y
59 HINVY Y
05 VIIVY M
Z 1s1¥) '3
, I SINTON ‘D
3 39vy HOLNISIU

IN3WI¥3dX] | 34NAII0¥4/ONITIEV] LSATYNY
NOISI( W3LSAS AYOLN3AN] dO¥) NI NOILVHIAISNO)
ViV( LYSANV] ONIS)) NOILYWILS] 39VLS HLMO¥D dO¥)

NOILVZIY¥3LIVYVH)
AN3IW40TIAI(] do¥) A3IZITIVYINIG HOd ONILLIY4 3114044

NOILINQOYLIN]
123reang

VAN3OV/SINILINGD

00T
0460
0260

9¢80

0£80
IWI |

.



SE e T AT TR TR m AT AT

I I

SA3IAN JANLNS 40 SISATVNY VIILIY) -

"'ll'l'"l'l'.

>o04021umh G3dNvAQy el

S3IS3IHIO4dAH M3IN wh<mmzuw\zouh<u_u~mw> WILSAS -

" NOTLVNIVAZ GNV 1s3] e

."‘l'"“'

'I""""""

NOILONA3Y IONVIUVA ANV w<_m\zomh~z~mun aary -

NOILVWILS] aNV ONITdWYS szo_k<umm_h<th 0
NOILD3IY¥H0D 123443 JYIHdSOWLY /NOILVHLI VD 1VSaNV] -

NOLLVZITYWYON ViV

ONISS3J30d4 3INIHOV|

SYOHY3 9ONIT3IgVYT ONIANVLSYIANN/9NIT3EY] INTHOVW/SAIV [y -

h2m2m04w>mm wu:o_zzumh wz~4mm<4 ._

l'll’|lll — - mm e m— aae e wm e o

SIUNLYNOIS @3ZITVY3NID/SIILSILVLS AHOLIIrVYL IVY0dWIL/I14123dS d0¥) -

NOILVZIH3LOVIVH) JANLYNIIS 0
3ANLONYLS vivda 1VSANY] -
4<~h<mm\4<¢0&£m#\4<mhummm -

wznqwm<q w>~hum1m0

SASYL 40 SISJONAS

4



1S1¥) 4 21¥3

tAg Q3ILNISIYY

6/6T ¥3IEWILdA3S

NOI1YZIY3LIVYVHD IN3Wd0TIAIT dOYI

@3Z17vY3INI9 404 ONILLI4 F1140dd




* (3SVHd dn-N33d9 3TONIS

¥ HLIM SdO¥D ¥3H10 LSOW OL NOILVOIddV HLIM) 1vihy ONIddS +d0d)

*$SINNIIYO dV)-dITISSY] 130VdS Tvd1d3dS "

“ AQNLS SIH| ¥04

»39VdS v¥123dS N3AIO V NI d0dD N3AI9 V 40 IN3W

|
“, -4013A3Q V¥0dW3ALl 3IHL 40 NOI1lviN3S3dd3Y IVOILVWIHIYW §f  +37140¥d
,

| A9OTONTWYAL




uz—hhmu|MJ_momm ¥yo4 3¥NE3d0¥d @3aN3WW023Y

NOIL1VNTIVAI ONV NOI1d1¥3S30d - wy04 1300} M3N o

s3y¥niv3d M3N 40 $324N0S SV $311404d 40 s ®

SNO11v2171ddV ¥13

NOTLVIN3S3Yd 40 INITLNO

HL ONV s31140¥8d - aNNoY9NIVvy ¢

[S




3A¥N7) AIOWSIS

* (VNIWON3Hd v2190701€9 LSOW 40 TVIIdAL) SAdND
Q3dVHS-AIOW91S V AS (3ZI¥ILIVHVHO 39 NVD S$3SS320dd H10g

*SNONNTILNOD ISIMINIT ¥V SIONVHD TvHLI3dS 9NIANVJAWOJD . 3H]

* (SIONVHD 1dnydv SNSYIA TVNAVYI)

$S3708d SNONNIINOD V SI 13A37 @314 V NO INIWd0T3A3A dOY)

SNOILdWNSSY 9NTATYIANN



IWIL

|
$SINNIIHY

73000 I1dWIS




ST13A3N
Y3H10 LV 31vVNO3AY 39 LON AVW T4A3T 3NO Lv 31vno3av 3Juvy HOIHM ST3aoy

WY04 T130OW 3HL NO SCHVW3Q IN3¥3441Q Lnd SNOILVDIIddY SUELEEEN|

SNOILVIITddY 3191SS0d 40 ALIIUVA AIM V ¥V 3I¥3H|

S311404d 40 S3sn




NOILVII4ILVYLS “L14IHS ¥VANIIVD dO¥D 40 NOILIVWILSY :S3S[) ITdWVX]

SNOILVAY3ISH() NIZMLIG NOILVIOJY¥ILN] ¥VINIT - 3SV) 1SIdWIS

1NIWd0T3A3A TVHYOdWIL 40 NOILVWIXO¥ddV HONOY ' INIW3YIND3IY

WH04 @3IZITWYINT9 - T 73ATT

10




SS3NNITY9 WNWIXYW 40 NOILVWILST

AT3LVHNIOV INIWNAOTI3AIA TIVHIA0 IZIYILIOVHVHI L, NA3I3N

1S3¥3INI 40 3¥niv3ad 01 Q3lvi3d
371404d 3IHL 40 1¥vd LVHL 40 NOILVLIN3S3¥d3I¥ ILVENIJY

JUNLYIS TWH103dS ¥YINJILYYd ¥ 40 NOILYWILSI - ¢

:S3S[) ITdWYX]

¢ INJWIHINODIY

13N

11




SINIOd 3ANLITdWY-4TVH NIIML3IE 3WIL 4O aorydid
IWIL INIWAOIIAIA VIO|

INIT193d SSINNIIAG 40 3LvY
dnN-N33¥9 40 ILVY

]
.

INTW4013A3A SSINNIT¥Y 40 3ILvY NI 3FONVHD W¥0dW3] @
.

o

SSINNIIYY WvI4 o

1$3¥NLv34 IN43S[| ATIVILNILO4

*213 7ONIN38V

f INIWSSISSY NOILIANOD dO¥I ¥O0d Ss3¥NLY3d MIN 40 NOILOVYLIX] :S3S) 3T1dWVX]

NOSY3S ONIMOY9 LNOHO9NO¥HL viva oL LlId JLVYINIJY TINIWIHINOTY

INTWAOT3IA3A TWY¥1I3dS TIVH3A0
‘SYNLYI4 d0Y¥D TT1I1LTNW 40 NOILYZIYILOVHVHI - ¢ JELER

12
L




<4
~
-+

13

SANLY34 F11404d 1n43SN




JYNLYNOIS LVIHM TTVH3INID 40 NOILVZIYILOVYUVH) 13AS) 3dWVX]

ONIANVLSYIANN
DIWONOYOY ‘NOILVWYO4NI JDIYOLSIH NO d3svd NOI1lvOd

—43INI ITGISNIS ¥0d WSINVHOIW ‘LId IIVINIIV A¥3IA s INFWIIINDIY

14

Viva ONISSIW 404 NOILNLILSEANS - ¥ 13AFT

i G T B - -
. - n e . P T e - T o Hishabe. i



IWVYd JWIL QYVANVLS Ol viva 11V S3A0} -

1N0 Q3IT¥YVI NOILVWILSI L4IHS ¥VANITYD dOYyD S3IWNSSY

SYIL3IWVEVY 13ao) = ) g ‘Y
QT - ¥V3I) 40 AV(Q Q3L4IHS = | .
GZ - SSANN3YY = ()

(ZLDdX3 gl¥ = (DA

SNIVYQ TIVWS OL Q311ddy

W404 T300W TYNI9IYO




DP+1g+¥ N =(DIN -
/4

NOILVWILSI ¥IL3IWVIVd ASV3 ¥Od4 A3IZIYVINIT 39 NV)

S3SVD JWOS NI LId ¥3d00d NI 171nS3y¥ Av| -

ViVQ ONISSIW NI ONITI4d 4O SNVIW S3AIAOY{ -

(S3YvNOS 1Sv3aT) vivad 1v LI4d

0l 3AVW SI NOILONN4 3INO - S133443 IvE019 3AVH VNIWON3IHd VI0T

(3dIS QYVMNMOQ NO Q3ONNONOYd 3JYOW) 3IdVHS AIOWIIS 379n0(] -

SYINYOI dUVHS O) -

SNOI1dWNSSY S31VAOWWOIIY

(71N dX3 glv = (D4

1300W TYNISIY0 40 SOILSTY¥3LIVYVHI

16




(Z 13A3]) MSYL SINIAI Ta0SId3 S,

(Z 13A3) NOTLD3130d S$3I¥LS 3¥NLSIOW ¥O04 SS3INNIIYG HVId 40 NOILVWILST

(T 13A3]) L41HS ¥VANITVO dO¥D 40 NOILVYWILS]

31¥Q 0L SNOILYI11ddY 300N




SL1INN 9NITIdWVYS ¥3HL10 ¥d0
S@13I4d OL 13dOW 9NILLI4 ¥O0d4 3dNA3IJ0Ud V JLVINWHO4 OL NIO349 Of o

SNV3W 41314 40 3SN 3J1vNIVAI O] L

18

SAOHL3W NOILVWILSI ¥313WVIVd JUVHWOD Of 0

9NIL13S440 Y04 433N IHL 3LVYLISNOW3A O) ¢

Sv0Q

NOILVZIYILIVEVHD INFWJ0T3IAIM TWYLI3dS d0HD TIVYHIA0
NOIL1¥JI1ddY 13A0W ¢ T3A3T 40 AdNLS

o o PR et g e e ot PORRER——




Dafag 4 2N

NOTLVWILSI L4IHS ¥VANIIVD do¥) -
NOILIIHHOD 3IZVH YY|SX ONIAUVA-ATIVILVAS -
013 “SAN01Y ‘Viva avd LnO N3I3IWIS -
NOILD3¥¥0D 379NV NNg -

NOILVHEIT¥D ¥OSNIS -

ON1SS300¥

S3I1YVANNOT a1314 Lv S13IASNI TIXTd-3N( -
d3qY0I3Y J¥3IM SNOILYAHISHO D1A01H3Id HIIHM ¥OA SU1314 40 1354ng -

S31Is ANINg ¢ ISVHJ 33¥HL NI SAI3I14 g312313S WOH4 viv(]

NOILYII1ddY 13Q0W ¢ T3A3T 40 AdNLS

19




b i?érEEElr T T

0=(d 0=1
1V S1¥VIS ATHVIIWIS 3IdVHS GIOWOIS @I¥is3g

XVW = ()4 HONOWHL (§ = ()4

anNv

oc = 1 HONO¥HL ( = |

JONVY 3JHL SYIAISNOD ATILIDITTAWI T13Q0

(ZLdK3 gl = (L

SNOT1vY3AISNOD 1300
ONIL113S440 40 JONVIYOdWI

20



(1}, 74

av3; 40 AV(

e
e
-
L ol
-
-

-
e
-

-

wal

.H:.?

(
_
i
,
!
i
!
_
m
_

G 314 £99T INIWIIS
$135440 LNOHLIM L14 371404d

! o ..!.»-.‘r,v’rr"'- ...i..., Y ane
SSINNIINUY

...;44...-i... ——im e

P R

J
-

0L

21



S3¥N1V34 ¥3HIO 40 NOILVINISIYdIY-SIY -
Vivd 40 3ONVY NI 3dVHS TVAIOW9IS 40 SSO7 -
JLVWILS3 NVId MO -

J311IWO SVYM
ONIL113S440 N3HM 114-J0-SS3INTOOO NI INITI3IA AINYVW TIMOHS S1INS3Y

13S440
INOHLIM ANV HLIM SY3LIWVYVd FLVWILSI OL d3SN NOISS3A93¥ ¥V3INIT

S1NS 1531
(*1N0J) ONI113S440 40 JINVIHOCWI

22



¥v3A 40 AV(

4.

+ 3 1
J g v

1 1] ] 1
L

-+
-
e
-

al

YA

L]

135440 ON

NOISSIWQ 13S344( J0 12344]

[/ 01314 £99T IN3WIIS

e e e w

<14

SSINN3UY

0/

e

23




AR ~ |
7 ML N]) (= N:._.v 9Nl - (DDdNDT

(S31140¥d 40 S7TIVL) S3INTIVA MO Ol 1H9I3IM ¥31V3IY9 S3AlQ -

AV3d
40 31VMWILS3 d3I¥IS3IA NVHL ¥3M0T SI LINS3I¥ “Avid
S3ISSIUWOD WHOASNVHL 907 40 3UNLVN HVINIT-NON -

219N - (D4 VDT
712+ €+ ¥ N1 = (1 N

(YY) NOISS3IAOIY HVINIT 34110y

NOILWWILS3 SYILIWviVd 40 SAOH1IW

: SW319044

:SIZIWINIY YW

tHOVO¥ddy TVYNISLY()

24




] AYVYEIT] IWOILSILVLIS ANV TVIILVWIHLV]| TYNOILVNYILIN] WOd
*

3714048d 1NOHONOYHL SNILHOI3M VNOJ -

A9 - (DD SIZIMIN 0

25

NOILVWYO4ASNVYL 9077 ¥04 Q33N SAIOAY @

SILVWILSI SYILIWVYVA JAISSIOONS SIAUYVYAWO) HIVOUddY JAILVHIL] -

3 JWHLINO9TY INIDS3( LSIdIALG LOUVNOUY|-9¥IENIAI] AII4I1AOW a3sf @

NOTLYWILSI STUYNOS LSYIT UVANIT-NON - JATLYNHILTY
("LINOJ) NOILVWILST ¥313Wvdvd 40 STOH13W




79 - W'NZ
2179 - (VDI

- T =1149

39 0L d3aNIid3a hmmlmolwmmzmoou

SAOHL3W JAILVNYILIV ONIYVIWO) 404 JUYNSVIW NOWWOD d3aay

AIVdS viva

AVALOV NI LON “32vdS 9071 NI 114 40 3ANSYIW SI NOISSIY9IY WOM4

zd
3¥NSV3| L14-40-SSINA0OY

("INOD) NOILYWILSI YILIWVHYd 40 SAOHLIW

26




JAISNIAX3 THOW SILVWILST dVINIT-NON ¢

27

J1VWILS3 Mv3d ¥3113g -
114-40-SSINA00D ¥3113{ -

371404d ¥31139d d3INA0¥d JOHL3W dV3INIT-NON ]

NOST¥YdWOD 40 SLINSH
(*1N07) NOILVWILS3 ¥3LIWvdvd 40 SAOHL3W




3va) 40 Av(

qT¢ i
p—— e e} - qC
X
1I4
NI -NON
1 99
TT 314 £99T INIWO3S




'¢TZ yvap 40 AvV(

-T-
-
-
-
E o
o
B o
-
-+
~
i

bt G7

A
W
%zr§+

5

SSINN33YY
29

T 1-NON +

1(%“.“—“
- R

- 09

HT @314 £99T INIWO3S




dva) 40 Av(Q

NITT=NON

[T @314 626T INJWIIS

S$SINNITHY

0s

30




SALVWILSI ¥3ILIWVHVd TITVA ATTVIILSILYLS 04 WNWINIW ¥V3IN OL
d3dng3y Woa33yd 40 S3IIY93A “SNOILISINDIV ONISSIW TVYIAIS HLIM -

S¥313Wvivd
371408d NI 3ON3Y3I441d LINVIIJINOIS LIN3YVAdV ON “SISVD LSOW NI -

(3NDINHO3L NOILYWILS3 HVINIT-NON ONISN) SNVIW SA ST3IXId 40 NOS I¥VdW0)

NOISS3I¥dWOD VLIVA - JOVINVAQY

SNVIW @314 40 3sn

31




dv3A 40 AV(

14 TAN
_r"m_““d_m_r"".ru#""“““vmm
[ep]
x
m
m o~
=2 [30]
=
m
(/2]
w
+ ,
-+
1- g9

SLI{ ¥V3ANIT-NON
9T @314 6¢6T INIW9IS




¥V3A 40 Av(

ST3IXId

+
SS3NN33dyg
33

b
)
-
i}
!
-
;

SL1{ ¥VaNIT-NON
TT @314 £99T INIW93S




SISV TV ¥04 31VIY¥YdO¥ddV LON 3I¥V S13SJ440 QUVANVLS 3S3H] @

(L41HS ¥3L4V) SAVA GZT - ¥V3A 40 AV( -
SINNOD GZ -  SSINN3IYY -

34

1SV @3INI43d ATSNCIAIYA IYIM S13S440 “VIVA 3T9VIIVAV NO d3asvg o

(00) ¥VIN AY3A YO L1V SLYVIS IN3IWHOT3A3A
IVYLD3dS LVHL HONS 135440 39 S3IXV VIVA LVHLI S3YINOIY INIVYLISNOD SIH| @

1SIAYVH-YVIN ¥0 LS3AYVH OL 3INIOU3W3
379v103130 WOodd SIONVHD IVY¥LI3IdS IZIYILOVAVHD OL QIANILNI SI 713CQ0[ e

ONIL113S440 vivd




S13XId NO
d3svd LVHL WOY¥d INIYI44IQ ATEVIIAISNOD ILVWILS] -

(114 YVINIT-NON) SNVIW Q1314 ©

@3123344vY SS37T ¥3Lvl ANV dNvid -
434004 S1 NOSV3IS ATdv3 NI 114 -
S31VWILS3 UVINITI-NON ©

379VIT3Y SS47 3ILVWILST Adv3id -
STIVL 1V ONILH9I3M OL 3Nd 3IdVHS 3T1408d 40 NOILYOLSI(Q -
SILVWILSI NOISSIYO3Y UVINIT] @

ONIL13S440 NI SHOW¥3 40 S13344d

35




dv3\ 40 Av(
ST¢ TAS

Y4

¥ EER)
36

+ +
L
4.

+

0¢ @314 699T IN3IWI3S




qle

dv3) 40 Av(

L Fl L] ' H d |
¥ L} 1 T

1
L)

114
NITT~NON

¢¢ @1314 6Z6T INIW93S

S¢

SSINNI3NY

- 09

37




G3A3IHOV 114 1S389 ¥v3ad ON -
S13S440 ONIAYVA HLIM NOILVWILSI ¥3LIWViVd 3JAILVdIL] @

NOILNT10S GNI3 OL INGVNN WVH90¥d -- SWYIL 40 NOILOVHILN] -
SHILIWVHVC 1300W SV S13S440 40 NOISNION] @

SSINNIIYG HOd 3INTVA ONILYVIS a3xid s|YIN0IY -

38

77vd SNOI1vAY3Sd0 31140dd
3JHL 9NOv 3IH3IHM NO LdVd NI SAN3I43IA NOI1D3S
~¥3IINT 40 AVA fHVINIT-NON SI LINIWJOTIA3A N3IFYH -

dn-1¥v1S 40 Ava 39 OL d3WNSSV SI 3NVA
SSINNIIYG INVLSNOD IWOS S1I3SYSINI 3INIT HOIHM 1V AV(

YV3d 340439 SNOILVAY3ISEO ONISN NOILVIOJYILNI ¥V3INIT] @

NOILYNIWYILIQ 13S440 J14123dS-@1314 0L S3IHIVOUddY

9NI113S340 VIvQ




e

dv3\ 40 Av(
01¢

..-
i
L
-t
-L_
i
de
B
-~
=
L

ANTT LHIIVYLS ONISN ILYWILSI 13S440 Ava
S @314 £€99T INIW9H3S

$SINNIING

06

39




135440 NO

IN3AN3I43d SS3IT SI1 HIIHM 13QOW MIN -- NOILMT0S JATLYNYALTY

NOILVYNIWY313d

135440 214123dS-G1314 Y04 ANNOd4 JOHLIW 3ITEV.L43IDV ON

(*1NOJ) 9NILL3S440 Y1ivd

40




(SSINNII¥D Nv3Id QILYWILSI = Y 3IHIHM) SHILIWVAHYY Cg Ig y

]
a.
—

SSINNIIYG MVIJ J0 3WI]

4v3\ 40 AV( Q3L4IHS

]
—

41

di 2z | 4501 - DDA v
= (D4
di > 1 f50d - Dloda v
T300W HIN 40 NOILYINKYOA

(*1NOJ) ONI113S440 Yivd




43IMOoT
S1 NOISID3¥d a3¥Ino3ay Lnd “3I79vyIsad 71ILS 138440 SSINN3IIYG -

(L4IHS ¥3ldv 378VLS JHOW) dN-1¥VLS NVHL ¥3IHLIVY dv3ad SI ( = | -

135440 40 IINVLINOAWI S3ONAIY ATLVIYEY

VNIWONIHd T¥207 40 123443 vd0T9 SS3I7 -

Nv3d 1V ALINNILNOD
ONINNSNI 3TIHM “V3d ¥31dV ANV 340439 ONILLIA IN3IAN343ANT SMOTY

SIOVINVAQY - T300W MIN

e g e

42




dvIA 40 AV(

T
!
-+
1
-y
e
+
.
.-
LN
N

— — — —— — — ey e o — — - — — v G— Gu—. =S ——— G S— ——— — — — -

N3F¥Y NV
40 3WI|

SNOILVAY3SE(
¥3lv] oL LI
1 3
[ap]
X
m [3p]
m ~r
=
=
m
w
w
AWI] ¥3AQ SNOILVYAY¥3SH() ¥
S3INTIVA SSINNITAG ATdV] OL L1
P
+
4 DN

ONILII4 40 OH1dW - TIAOW M3IN




4é

ALITIEIX3T4 40 STNdWvX3
13001 M3N




o2 T

3SVHd dN-N3349 319NIS V HLIM dO¥D ANV LI4 0l 379V 39 anoHS -

ALITIEIX374 dO NOILVYYLSNOW3(]

13S440 3LviNOOV NO LN3AN3d3aa Ss3I7 -

319vidvav “3791X374 WO -
IWIL ¥3IAO SNOILVA¥ISEO SSINNIIYO QILVINWIS - VLVA 1SIL OL LI

SAI3I4 M34 ¥V NI 3SIY ¥vaANIT-¥VIN LI4 OL 379VNN 13aaol -

S3ISVI LSOW NI ¥3113g -
VIVQ NV3IW a1314 aNv 13XId oL 11

1300W MIN 40 NOILYNIVAT

45




dv3\ 40 Av( -

e . S¢

1
T

SSINNINY

09

SLI{ ¥ViINIT-NON
0¢ @314 699T INIW93S

46




dv3\ 40 Av(

¢ !

L
T J L)

TVNISINO

S1I4 ¥V3INIT-NON
¢Z 314 6Z6T INIWO3S

-

Y4

$SINN3IYY

- 0§

47




dY3, 40 AV
4 { 1Al

=
—
-
b

YA

SSANN3INY
48

L, x
m YNIYISH0 -

I.Ill\ l_-\ Ou

SLI4 ¥VINIT-NON
/ @314 £99T IN3IW93S




¥ 3TT-8 SaN0d3s ()¢’ 0oL ¢Z2° (SNV3W Q1313) SNOIL1VAY3SHE(] §

49

221-9 50Z-GT  SAN023S hG' OL ¢h' (Viva 13X1d) SNOILVA¥3SEQ SOT
0/] LNOHLIN 150) 1509 IWI| 9NISS3IV0YY 13§ viv(
Q3LVWILS]

(/A THVQWY) SILVWILS] 1SO)

V1va@ 314 0L 7300W M3IN ONILLIA




GOHLIW SIYVNDS 1SVY3I1 UVINII-NON ONISN T3COW M3IN 40 SYILIWVYYd ILVWILST
SINNOD GZ 40 13S4d40 SSINNIIAO Alddy

L4IHS ¥VANITVD 404D 3JLVWILS]

S$123443 AYVANNOS ILVNIWITI OL L3SN]

(ONTAYVA ATIVILVAS) NOILO3WYOD 3IZVH Yy|SX

313 “sanold ‘viva ave Lno NIFYIS
NOI1234302 319NV NNS
NOILVHEITVD 3LITIILYS

$$3304d3Y4

Viva@ @313 01 3114048d
IN3Kd013AI0 NI3Y9 ONILLI4 404 J¥NAII0Y¥d




$S300dd ONILLId
-371408d 3IHL NI SJd31S TVLIA 3¥V 9NISS3I04d3¥d ANV NOILVZITVWION V1V(]
SOI1SIYILIVUVHD DIWONOYOV 40 ONIQNVISUYIANN HONOYUOH] -
VivVd VY123dS TVIIY¥OLSIH 40 ONIANVLISHIANN ANV NOILV11dWO)
NYOM JYOW ANdVYIAISNOD

S34IND3Y Ing ‘3IWIL IN3S3IYd FHL LV 3791SS0d 39 AVW NOILVIITNddV f 113ATF]

WYO4 1300W MIN 3HL ONISN “3191Sv34 39 0L S¥YV3ddV NOILVIITddV ¢ T13ATT
Z GNY T S73A37 1v @3117ddv ATIN4SS3IIINS 3¥NA3208d ANV T1300W TYNIOIY(
Viva ONISSIW 404 NOILNLILSHNG b 13AT7 -
ANTWHOT3A3A d0¥D TIVY3A0 40 NOILVZIYILIVIVH) ¢ 13ATY
JYNLVI4 YVINIILY¥VYd 40 NOILOVHLIXT ¢ 13AT
W304 G3ZITVY3INIG T 13A3
AJVYNIOY 40 SWY3L NI SANVW3Id
LNIYIFSIA DIVW ONILLI4-371308d ANV S3T140dd 40 SNOILVIITddV SNOIY¥VA 3H]

SNOISMTIINGD ANV AYYAWNS




A90TONHO3L
371408d 40 NOILVDINddY (NOILNLILSENS Vvivd) h T3A3IT NO XdOM N193f

S3aNITdS-g -
S3IYVNOS L1SV3IT NVHL ¥3IHLO SAOHLIW NOILYWILSI ¥3LIWVEVd ¥IAISNO)

JONIOY3IWI I8V
-1233130 1SY¥I14 40 31vd 40 NOILVWILSI ‘9NILL3S440 d4C AQNLS 3INNIINO)

SNOILISINODV
NOSY3S ATHVI AINO N3AIO ONILLI4 311304d 40 NOILVY3AISNOD NI193g

SISVHd dN-N33¥9 31d11NY -
ISVHd dN-N33Y¥9 ITONIS -
Sd04D ¥3IHLO ¥04 S371340¥d 40 NOILVZIY3ILOVHVHO NI193f

ONILLId4 371308d 40 SNOILVIITddV NI 3dNA320¥d d3IN143d 3H1 3S()

SNOT1YAN3WWOI3Y




VI 'Y M

53

tAg Q3ILN3SINY
6/6T ¥3TWILdS

V1va 1ySaNyT ONISN NOILVWILSS J9Y1S HIMOY9 dOd)

R ,.. ,, e e e cmap




AYVWWNG @

SS3Y9%0H4 o

54

HOVOuddy e
S3IAILI3Ardp e

IN3W31VLS W3IT9044 @

ANITLNO




F

;
, $10d ¥0 $13XId TVAAIAION] -

S@1314-ISVND ¥0 SA1314 TVNAIAIGN] -

1404 SYVANITVI
doY¥) 3H1 ILVYWILS3I OL ALITIEVIVD JAIL1D3rd0 NV ¥0d SISIX3 GIaN Yy O

55

,
|
:
|
y
Wv

W3790¥d JHL ANNOJWOD SNOILISINDIV ONISSI| ® -
k|

SLNIW93S N3amLag -
(SQ1314 N3IMLIE) LNIWOIS NIHLIN -

:S¥OYY¥3 ONIT3EV1 [y OL ILNFIHLNOD S39VLS HLMOY¥9 d0¥d Lnogvy SITLINIVIYAON( ]

_
» INIWALYLS W3190dd w




'SLNdNI TVHL1I3dS ANV T¥I1907040313W SIANIEWOD LVHL ADO0TOQOHLIW

NOILVWILS3 YVANIIVI dO¥D V NOISIANI 3IM “ATILVWILT) :1INIWWO)

N3AT9 3¥Y S3ILILN3IQI aiar4 -
(SNOILISINBIV 379VIIVAY 1TV) ATddv SNOILIANOD NOSV3IS 40 QNJ -

*SISATIVNY SIH] NO Q3SOdW] SNOILVLIIWIT

*3OVLS HIMOYY LV3IHM 40 SNOILVAYISEO ANNOY9 HNIANOJ
-S3Y¥400 HLIM V1VA LVSANVT] TVHOdWIL/TIVYLI3dS JUVAWOD O] :W¥3| ¥v3N

*S3¥NA300¥d 9NIT3IEVT NI 3sSn
404 “VY1vd LVYSANV] 3L1VA-ILTINW ONISN “SA13I4 TVNAIAIANI 40 S¥VANIIVI

d0d) 3JHL ONILVWILSI ¥04 QOHLIW 3AILDIrd0 NV dO13A3Q O +JONVY 9SNOT

SIAILIIrd0

56




T TR T R T R R AR T g T =

SISATYNY QILVILIN] -

AVA J3L41HS ONV AVd ‘SA 3TVOS sIN334 q3Llolg -
SNOILVAY3SE() aNNOYY HLIM JYYdW0) ANV IZATVNY

$3¥N1V3] LVSANYT] 3LNdWO)

vivd

1vSANV] NI S133443 I IWONOYOV-NON ¥0d4 FLVSNIJWOI Ol @3sS320Y¥d3dd -

S311S ANITE LV3IHM ONI¥dS @/6T AL Wodd vivd 131d4-GT 3SOH)
13§ VLV( V 3uvdI¥q ANV 10373S

A90TONHO3L ,L14IHS 37140¥d N3I3¥9, a3lddy -
S31ANLS ¥IHLO ANV Vivd IN3IW

_3unSV3W Q1314 NO QISVE H¥OM TYILINI SIHL ¥0d SSINNIIHO ISOH) - -
$3¥NLv3{ LVSANVYT ISOOH)

HIVOUddY

57




1
39vV1sS

(I03ym)
bursar.op
SOl
3oVIS

(s2j0u
238)
10l

39viS

&

.100q ui

ol
39v4S

7\\ ﬁ V\\\nu\\
7 ..v_/a
! 21QISIA
I \ 2pou
., puod2s
2|qis1A
' 1snf u.uw»m
2iqi514  $D21150)
_ow_m_mc_ uom s
0 2|nbyy 1
6
3ovViS

1S414

9
30VLS

ONIN3IY 's— ONIGY IH —sld— NOISN3LX3 WIS ———

w j00ys
suifa
pausos Bupan 2%
uay1buzy siapn el
wumUu._u syIDaYys ; 2 |
1buonis  —jo3 € 3ov1S
sy102ys 25v1S 39vVI1S
-302) v
39vV1S
S
39OVLS

Allllluz_au._.:»lL

Sv3d3D NI

S3IOVLS HLIMOYO

IS SIANII4 13100

58




(Y10MY( ‘N) 3OS AV(Q IALLVIIY
(XINIOHJ) ONTLNVT4 3DMIS SAV(]

ont 00T 09

0¢

o5t

(S1H3IWIUNSYIY IN3LLIWY3LN]) NN /

S3ILIG VIOWV(Q "N Wo¥j
S3dVHG I1dWvX3 33dH) /

S311404d IWIL 39VLS HIMOYO 0 NOS 14VdW0)

(AT1Y( LSOWTY)
viv( LN3W3¥nSv3}y
@314 XIN3OHJ GIHLOOWS

01

-~ 1

37v2§ SI3I3 a3141aoy

59




e

30UeI09TJIY ¢ pueg

91°0 80°0

. . . . . . . .

21e0§ sa¥2aa3
dr3TPoW ur 93e3s uylmox .
P2@131p L, 3 UlIM0I9 e Aﬂ¢wv 0°'z
S@NIPA BlPD DIY3I0OUS e

*SALON

:
(8%1) %" 11

L -
(8ut3ur1g a3duIg sdeq) °3e1g yamoan

(INFWLYIYL A¥Q ‘Y9 101d)
ONIINVId JONIS SAYA ANV 39V1S HIMOY¥9
NO WNY1J3dS 1Y3IHM 40 IINIANI43Q

oy
=]
(&)

[430]

0% e

ajue3ldaTJay ; pueg

60




(IONY1237434) SSINLIHOTHE
000°0% 000°81 0000°9
000°9% 000°we 000"%24 ‘0
teematcanctesnsjeeantencmjessiracnmmccpecmtdoctebnacsaesioncs
+ ‘0
.
+ 0000°w
L]
*
- [ep]
Y L4 -0
. 2= ¢+ 0000°8 MM
sus m
* =
.y * m
se . w
. » w
» + 000°21
2 —
s 2 ﬂ 0
» .C * m
»e D
t4 . 000°91
2 ) qu
. (o)
2 » * m
» A g
. 4
e 2 * 000°02
8 »
[ 2 ]
. -
e
1A )
+ 00092
+
. 000°82

(LNIWLYIY¥| A¥Q ‘Y9 LO07d)
AM0LD3CVYL TWH103dS INFTVAINDI-dYI-0314SSYL

1




ONILNVId 3DNIS SAVd

oo*oel oo*ont 00°00¢ . 000°09
“ d*INsS*a 090°091 00°o02l 000°0v ouo‘on
QIIQIQIOIIQOIII‘lIIOO'IIIOI-liollllolliioillﬁbilliOIIIIOIIOlOOIICQIIIUO
_ X ‘0
L
H . ¢ v0u0°S
{
] s v ¥ » .
¥ ee
ve
4 ¢ goo'ol
2 A4 Y
L3 . H
+ z
e . 3
L] 1 %
v + 000°S1
L X4
e
) L] + (3
“ 2 . o
_ (24
" [ 1 .2 + 000°02
e 4 L)
22% 2e2 wv v
[ X ) [ ¥4 » » .
. (X ) L 1 e ¥vd v
w 22 »s ]
| . 'Y + 000°5?
_ . 22
“ . »wg
_ . .
@ .
ﬂ .
. . oovog
2
»2
IR I ] .
.
) +  006°SE

(IN3WLV3Y] Ad( ‘v¥g 10714)

| SSINNITYY 40 I11404d FWIL TIHLOOWS




T T T T e TR R e e

(NOILYOITddV ¢ ¥O/ANY Z 13A37]) S3T1408d 40 NOIL
-VZI¥3LOVYVHD 3137dWOD 3YOW 3IYINDIY AVW NOILVWILSI 39VLS dO¥D ¥3LV]

(SLN3IW3IINSY3IW ai3ird) 3vog $3¥334 a3rdidol No 0T OL § 39vis HL1MOYY

ONIGV3H 0L ¥OI¥d L1SNr S¥NJI0 AV3iy -

t (NOILYDI1ddV
[ 13A37) SSINNIIY NvIJ 40 3LV( “'9*3 L4IHG 40 NOILVWILS]

114084 IINIYIJIY ANV 1I3rdnS NIIML3G 14IHS Ava S3LVINdVY) -
YV3IA 40 AV °SA SSINN33YO 40 371408d NIVYO-TIVWS 3ON3IY¥3I43Y S3s( -

*SOILSTYILIVYVH)

A90TONHIIL L4IHS IT11404d NIF¥9

63




Jed) jo sAeq Jeas jo sheg

M o, oL o om0 oz o om o o o
+ 1 ~ # 4n B +
H
1 ! 12
!
+ 3 . | * 2 +
i
+ 1y | » ']
'
. - Ve e i1 9
g 2
+ {9 & > {49 =
v &
[xd
+ 1 m > + T .m “
+ +8 + 18
+ ,ﬁo_. + =TT T oL
+ ‘ai R o
. ﬁ + <+ e ow et R X 1
+ + L 4 LN—. -+ N A e + AN—
3344S oN 33448

T94HT LN3IWo3g
(T 3dA))
SITI404d VLS HLMOYI NO LJIHS AV 40 173443




4834 40 Aen
.@mm + + i e o o o = e | e - e Tv.-.lbl—‘mrow
; ;
Pt |
[ d
+*
¥ 3
¢ 1 i
: s [
. e .
t + o
t ¢ s
+ + * 1 3
| * $ a2
: * 4 ©
: ¢
+
Fe *
} r
|
Aﬁ
L 08
141HS ON

TOHT LNIwo3s
ST1408d SSINNITYD LYSANVT NO L4IHS AVA 40 193333

483, jo Awg

i
l

-+ L B ey DA |

3141HS

SSaUUIILY

65




0T- o1 /h- AN ¢hZ ‘92Z ‘9TC ‘80C ‘06T “hST "S¢l

6T- OL he- ¢T 9¢Z /T2 “60C ‘66T 06T “SST “9¢T

G¢- OL ¢/- T ¢(Z ‘9 ‘9hZ ‘8¢ "hLT "9SIT

8T- oL /¢- Al [TZ ‘30C ‘06T “hST “9¢T
(SAV() L4I1HS 30 39NVY sa1314 ‘o) SNOILISINDDY

($ NV Z LVSONV] HLOg) ViV( LVSONYT]
$3LIS GNITy LV3IHN “nl¥dS y/pl AL 40 13sEng

135 viva

9¢9T1
9T
LShT
z6el

LNIW93g

N4
e




T TR R R R T S s R R R TR e TER e =

i kR

34S 9NISN d3ivIndivd 141HS AV(] -
NOILVLNdWOD 3dNliv34

§13X1d HOIYILINI 40 SNVIW avild

AINO ST13XIc ¥OIY3LNI ai3ar4 -

YYLSX ONIAYVA ATVILVdS ONISA NOILD3Y¥Y¥0D 3ZVH -
NOILD3HHO0D ITONV NN -

¢ QNY Z LVYSQNY] ¥04 SINIWLSNFQY NOI.LvdE1V)
'913 SANOTD ‘vlva Qve ¥0d4 NIWIS -

$193443 JIWONOY¥9V-NON ¥Od JLVYSNIdWOD Ol ON1SS300¥d3xd LVYSANYT

ERL M INEVEEE] d314100}) LSNIVOV a3aynsvajy -

7 1vsanvy Ol @IAIN STIVAYILNI AVA-QB[ AT3LVWIX0dddY
LIN3Wd013A3A 408D 40 SNOI11VYAY3SEO ANNOYQ

(*1N0D) 13S V1V

67




SSINIHOIYE ¢'9'3 ‘SIYNLVI4 IVyLI3dS ¥3IHIO 40 IS -
:SNOISNVAX] IYILNILO4 @

68

Viva 40 SS3INISYVIS -
SNOI1VAY3Sd0 NO

IVA¥ILNI AVA-GT~ HLIM 3114044 S3N3I3{ 40 NOILVZINILOVEVH) -
:$3NSS]  ®

AVMYIANN

SI Vivd LVYSANV] ONISN NOILVWILSI 39YL1S HLIMOYD LVIHM 40 AdNLS Y ¢

3 AYVWWNS




HLOV) ' Q¥VHOIY

A Q3LNISIUY

6/6T 43gWILd3g

NOISIT WILSAS AYOINIANI d0OY)
NI SNOIL1vY3dqISNOD

69




ONILS3] @

S3NSS] NOIS3I([ TVIILIY) L

70

SY¥OLOV4 NOILVNIVA] @
SINALNQ WILSAS @

|

|

ﬁ ERE: (TN I )
w

NOIS3IA W3ILSAS AYOINIANI 0¥
NI SNOILYY3QISNOD




W3LSAS AYOLNIANI
404 $311408d IINVWYO4YId SILYWILSI 1S3i 10114 -
@3INI43d ATIVOI¥3INID WILSAS AYOLNIAN] -
W3LSAS 1S3l
1071d ANV W3ILSAS AHOLNIANI NIIMLIF NOILONILSI(

ALIT19ISNOdS3IY ¥3sSn SI Viva ISOHL 0L 3IOVIYILIN] -
vivad IvY31V1100 SV (A3LVH3N3IO ¥3SN)

$140d43¥ 73A3T YIHOIH 3ILVHOJHYOONI LON S30(] -

vivd Q3ISN3S A1310W3Y¥ NO d3Sve SI W3LSAS AYOLIN3AN]

ERL BN

71

a




SIN3A3 vaIosId] -
NOTILIONAO¥d/AI3IA
/V3YV 30 SISATVNY TVYNOIO93Y ¥2 IvI071 JAISNILN] -

SLNdlnQg aNVW3(]

ANIWSSIASSY NOILIANOD dO¥D VY3IN3TY -

JA08V ¥04 STIVAYILNI IINIAI4NOD 40 INIW3LVIS -

JA08Y ¥04 SILYWILSI IONVIYVAOD dOY¥JYILIN] -
T3A3T NOISIAIQENS

WOILIT0d 1V NOILINAOYd/A13IIA/VIHY do¥drLny -

SINdLNQ (J21a0I¥3d) ¥vINO3IY

S1NdLN0 WILSAS

e e

72

.k




i ki 2

1509

W3LSAS ¥3SN T3A3T ¥IHOIH
SINIWI1ddNS/SLY0ddNS WILSAS HOIHM 01 33¥93(]

SILVWILSI ANVW3IA ¥0d4 3IWIL ISNOJSIY -
SILVWILSI dVINO3Y ¥04 3IWIL LNdHONOYH | -
S3LVWILSI ¥vIN9IY ¥od4 vivd 40 39Y -
SSANIT3WI ]

FONVIHVAO) _

AJVdNIdY
svig~”

SY012v4 NOTLVMIVAL

73




S3INSSI NO9IS3A VIILIY) ®

74

(2d/V1d) LN3IWd0T3AIA JISVYHd WY3L HILYOHS @

(SdV3IA (JT-8) WILSAS AYOLNIANI @3¥IsS3a 40 LIvisig e

SNOTLVY3AISNOI N9IS3d

L el it i T T y L T A Ty I T N T T T
T . o o o



(NOILVWYHOINI 3JYNLVYNIIS

NO d3SvH) HOLVWILSI ¥O ¥IIJISSVID ,3SYVOD, V ONISN ¥YII4ILIVYLS °¢

NOILiNT0S3¥ SA 3ZIS Q1314 :9Y NIHLIM

INIW3ANSVI|l SA NOILVO3Y99Y

SNON9ILNO) SA INIOrSI(]
J13¥ISI(] SA SNONNILNO)

S3TEVIYVA NOILYOIJILVYLIS 40 3S() ¥3aLLag 'Z
(SNOILIANOD do¥D Ad
QIONINTANI) (YIHLV3M ¥VIA-LNIYAND) LVSLI ‘LVSANV] :OJIWVNAQ -
SLNJNI LVSANY] ¢ (IVILN3LOd
SANV1 M3IN ¥04 ONIMOTTV) OV-NON/OY f3LVWITD ST10S :DILVIS -
S103dSy OJI1L1VLS SA JIWVNAQ 'T
NOILYOI411VYLS

WALSAS AYOINIANI 40U
@3Z1v301 3nLNd ¥ 4O SOILSTHILIVEVHI 3JWOS

75

v




ONITdWYS 3S0d¥ndILiny ‘4
ONITdWYS ¥VIAILINY *¢

| HOSNISTLINW/ONITJWYS 3OVISTLINY '
Y
JIWYNAQ

76

NIW93S/IWvid ONITdWVS T

]
, /W¥04 LNIW93IS/NO1LYI0T LNIWO3S/AZIS L
ADILVYLS ONITAWYS 'd

| (*1N0D) HILSAS AYOLNIANI dO¥D
| @717¥301 3¥nind ¥ 40 SITLSIYILIVYEVHI W0S




NOTLVYLSIOIY WILVdS UIAOUIW] ‘T

(SANVE |{])
(F19NV N¥IS) $193443 TVN¥ILX3 ¥04 SNOILOIUYOD a3IAOHdW] T
ONI1SS3003d3g

('1N0D) WILSAS AYOLNIANI dO¥I
@3Z17¥30] NI ¥ 40 SITLSTYILIVEVHI FWOS

77




1VYWY04
GIT4ITdWIS NI NOLLVWHOANI TV¥ILYTI0D 40 NOILVZINILOVEVH) ‘h
FWNLONYLS Q1314/STIXId QIXIW SA 3¥Ng ¢
SIYNLYIS ITWONOYOV/TVHOJWIL/WHLIIAdS 'Z
¥3ddVW JILVW3IHL ¥0d 90TWNV dv)-a3Tassv] T
NOILOVYLX] 3y¥nivay ‘'

(*1NOJ) LIISAS AYCINIANI dOY)
GIZIV3IAI 3¥NINd v 40 SIILSTYILIVIVHD WS

78




NOISIAY3dNS “NOILVWYO4NI IV¥¥3LVI110D LH9ISNI :370¥ ISATVNY °*9
SW37904d NOILISINOOV/LN3IWO3S ONISSIl ‘g

ONIT3EVYT J1LS111dvd0yd 40 /0NV TYNOIL1H0dOdq ‘'K

ONITI38VT 3AI1LI3rd() 'C

S3LVWILSI NOILHOJO¥d dO¥I 12341q ‘7

NOILVZIY3LIVYVHD JUNLVYNOIS T

3¥Nd320y NOILVWILS]

("INOJ) HILSAS AYOINIANI dOY)D
@3Z:V3AI LN V¥ 40 SITLSTHILIVHVHI 3HOS

'3

79




80

W ST3A3T SNOIY¥YA C: NOILV93¥99y ‘¢
| JAILVLITIVAR SA 3A1123rd() A
|

w ONVW3([ SA ¥vInN93y ‘T
, SINJLNQ/NOILYOI¥OOY 4

("1NO)) WILSAS AYOLINIANI 40D
.v Q3Z1V3dI 3¥NLNd ¥ 30 SITLSIYILIVYYHD WS




SIN3IWdOT3IAIA I¥NLNd ¥O4 SISvE SI 13A0OW FONVWY04¥34

ONITIdWVS OL ¥0I¥31S0{ -
ONITTdWYS 0L d0Id4 -
*NOITLVIOIdJILVYLS

VLVHLS 40O (S¥O¥¥I Z 3IdA| ANV T 3dA| Q3ILD3dX3) Syod¥3 -
VIVYLS 40 (ALI¥Nd Q3LI3dX3) SHOIYY -

vivils 40 3ZI§ -

101 @3LIINI(Q ONITdWYS

VIVYLS QI31A ¥0 VIYV WONA SLN3IW93S -
VIVYLS TTVYLO3dS NIHLIM S1394vl ONIT3EVT) -

:$13AT

d0¥¥3 SWY “SVIE “IONVIUVA 30na3y :s3sodiyng

SANDINHI3L INITIGWYS QNV NOILYII4ILVYIS
40 IN3Wd0TIAIQ T3INNILINOD

81




("ONIMOTI04 73QITS Q¥IHL 335) "YIILISSYID §°' V NVHL ¥31139 MOT1V
LON S30Q SNIVY9 TIVWS 40 ALITIEVHVAIS DISVE LVHL 1$399NnS sis3il
W F¥NAIJ08{ ANV T4 HLOE NI QIAYISHO SYOLIV4 N2TLONA3Y JONVINVA

('S3QITS 7 LX3IN 33G) 'Z' SI NOILMOJOWd 3IN¥L IHL 41 yQg

40 SYI€ 3AILVIIY IVIINILOM V SYH §'() 40 NOILVII4ISSYTD 1D34¥0D 40
ALITITEVE0Yd 3OVYIAV NV HLIM ¥IIJISSVIO V I1dWYX3 ¥0{ 'W3ITd0ud
SNOTYIS V ATIVILNILOd ST 4ITJISSYII LNILSISNOD V 40 SVIE NMONMN()

SYIIJISSYTI HO4 (SYIE “*3°1) AIV¥NIIY
ONIQYY934 SNOILVY3IAISNOD

Lt i L S T

82




- N.I
——— '~ o
G'=d 41 SANNOH I =
¥3IMOT ANV ¥3ddN 2
tl—
0'1 8'0 L0 9'0 =
20dVY : } “ 4 o -
7'0=d 41 Sannog ™
, ¥IMOT ANV ¥3ddn =3
b >
—
L 1 oo
+1 = Q
| o
]
>
”,, I
T =
:
__,
w + ¢
:
: :-

(32dY) NOILWIIJISSYT) 1334¥0J 40 ALITIGYd0dd TYNOILIANOD JOVYHIAV
3HL ST NMONA ST LIVHL 11V N3HM
43141SSY1) v 40 SYIE TVILINILOd




S T T T TR R

JIdY

;.-
4 1'-
0'1T \N\xﬁ mﬁ Wo mﬁ
i~
//\\\\\\ + T
Wi |
1

¢' =d Y04 2°0 ONY 00
NIIMLIF A3ANNOE ATIVNAIAIONT JHV
SHOYY3 ¢ IdAL ANV T 3IdAL NIHM HII4ISSYID v 40 SVIE WILIN3L0d

(d - @) SYIg LVIHN 40 NOILYOdOY

84




NOILVII4ISSVT) 1I3¥Y¥0) JO ALINIEVEOY] 3IOVHIAY

C'1 6°0 8'0 L0 9°C S0
1 1 [} | 1 C'0
- ¢'0
x a3asvIiann
\ C'0 =d d TR
" SL1S3l | J0¥4 ANV Td
qasvIaNn ') = d —s 404 'Y 3OVHIANY —
. 40 3F9NVY TVIIdAL
o/ 1@ D
(a3svig “*3'1) saivy ~
Yo¥¥3 noa Z'Q = (
r8'0
<
r0'T

d SI 1V3IHM 40 NOILY0dO¥d IN¥L 3IHL
NJHM SYITJISSYT) TYYIAIS ¥O04 HOLIV4 NOILINAIY IINVIHVA

T T T I T T o T S T T S T T T N vy S T P

‘A'Y 7dOLlOV{ NOILIONA3Y 3JONVIUVA

85

ol

g,




4O QOOHITINIT WNWIXVW 3S(]  *T3A3T L394vL ONIT3gV] NV LN3W93s

1V NOILVWYO4NI v¥3LV110D 4o NOILONNd V SY S3¥NLVYNOIS JLVWILS]

"SILVWILSI SYI93a 0L XIYLVW NOISNINOD 3SM]  "73A37 1394VL ONIT3gY]

NV IN3IWO3S HLOE LV NOILVWHOINI TV¥ILVI10D 40 NOILINNY Y SY 9

( 3dAL ANV T 3dAl) SNOILNEI¥LSIQ 3LvY ¥O¥¥I 9NIT3gVA ILYWILS] @
|
|

|
|
_
"SNOILY0dOY¥d 3ILVWILSI OL NOILVLD3dX3 TYNOILIQANOD _
|
|
|
|

SILVWILSI 340 IONVINUVA
394V N3AIO SVIF JIVWILSI oL 3d33aN S3LIS 40 ¥IGWNN EBR LA

SALIS 4O ONITAWYS V ¥04 NOI1¥0d0¥d Hinyl anNnoyy o

_ 1SVIg IVILIN3LO] 3934v7 4o $133443 JA0OW3Y oL mmmhaJ_mHmwoa
_

("LNOD) SYIIISSYID 404 Adv¥NIIY
ONIQIVI3Y SNOILVY3IAISNGD




'W3ILSAS IHL SVIE3a ATLNVOIL

-IN91IS @In0d [y 3HL rgNOISIDIA VW 01 @3DY0d NIHM SINIWNOISSY
INJLSISNOINI ONISN A4 ' YTYIA0 STUNLYNOIS TTVNYILNI SIH JY¥IHM
s3syd NI 37n¥ LIN3WNOISSY INILSISNOD V 3Sn ATIVALIY 1ON 1HOIW
¥3138dY3ILINI NVWNH 3HL LVHL 3ZIN90J3Y¥ OL TVILIN3ISS3 SI 1l “Y43IAIMOH

*J9NVY §° OL §' JHL NI AJViNIOIV NOILVYDI4ISSV1D S1S399NS ERNEIREENE!
J1Jy7 3INIS WILSAS Q3SvE-LSATYNY ANV NO ignod SNOIY3AS LSVI UINOM
NV “¥3141SSYT1D INILSISNOD ANV 0L S311ddv NOIssndslid JA08Y 3H)

SYII4ISSYTD SY SUILTYJUIINT LSATUNY

87




‘NOILVWYOANI
JISVE JWVS JHL ONISN ¥YIT4ISSVII LNILSISNOD V NVHL S3ILVy
dO¥Y3 ¥3IHOIH Lng SVIHE Q3IoNA3Y NI SLINS3IY ST13IAOW 3SIHL 40 ANY

" (IN3IWO3S M3N V 0L 9INIAOW “°'9'3) SdNIJ30 NOIL
-VALIS @3I9NVHI V JWIL HOVI “S3TdWVX3I ONINIVYL d377vI3¥ 40 NOIL
-33713S HS3¥4 V NO d3asvd S3IIAVANNOLD NOISIO3A 40 INIWHSIGVLISI-3IY

*3TdWYX3
ONINIVYL AGHVIN “NISOHD ATWOONYY V 40 SSVID IHL OL LIN3WNOISSY

'SIUYNLVYNOIS TTYNYILNI 40 OILVY
QOOHIT3NIT 3HL A¥ Q3NIJ3IA SYOI¥d NO INIAN3IJIA LNIWNDISSV WOANVY

NOILVII4ISSY1d IV IN3ISISNOONI
NIV1dXd 01 ST300W 3191SS0d 3W0S

88




'SNOT11VAY¥3SE0 3HL 40

NOILNN4 103¥1a ¥V SI SJ(g9 ‘3IONVLSIA SSINLHOINE-SSINNIIYG -
*ONILLI4 TVII¥IdW3 ANV ONI113Q0W

9VI1SAHd NO @3asvd SI 31V.(01LVd ISOHM (311404d SSIANNIIYO
NO Q3Svd SAVA ONIL4IHS) SNOILVY3IdO 40 S31y¥3S V d3ldV
rGNOILVAY¥ISEO IVHLD3dS 3IHL 40 NOILINNI v SI 7] ‘QT0HS3dH]
NOILVHNOI4NOD AT TUVE/LVIHM ONIY¥LS || 3YNQGI0Y4 ¢ 3TdWVX]

'S3YNLYNOIS @1Ind OL HOIHM NOdN 13S J¥nLv3d Indasn
ATIVILINILOd V ONINI43Q SQ¥vMmol 31nod 3INO ST ONIANVLSH¥IANN TVIISAHJ

JWIHIS NOILYDI4ISSY1D @ISYE-A¥03HL TYIISAHd

0L SUNLYNIIS 40 JIHSNOILY1IY

89



'A3YvE |
ANV 1V3IHM H04 *4°'d'd TVNOISNIWIQ-OML IHL ONIZI¥ILOVYYHD 1S¥Id4 A9 JLVWILS3
NOIL30dOY¥d GOOHITINIT WNWIXVW V 3INA0¥d OL @3Isn 3d NvO S3uNLvid 3WVS 3SIH| @

*A3TdvE SV A4ISSVTD 7| NVHL ¥31vayo sI §I(qgo 4!

S1add

90

1V3IHM i

b\
™\

A3yve

L M

SI 37N¥ NOILVIOI4ISSY1D 3H| °'GR' OL (9’ WOodd
ONIONVY SIIIVHNIOV NOILVII4ISSYID OL Av3 ¥3I4ISSVID V SV 43asn S3yniv3ad A53H| L

(*1NO)) 3W3IHIS NOILVITAISSY1I 3ISVE-AYOIHL WIISAHd

| 0L SIYNLYNIIS 40 JIHSNOILYVIIY




43734V 3HL 40 30vdS 3J¥NLlv3d4d 3HL NO sS3unt

_ -YNSIS 31V¥NJOV NO d3svd ILVWILSI NOILdOdO¥d QISVIENN IAIAOYd +
. : (319VTIVAV NOILVOI4ISSYID 103¥¥02 %06 “*3°'1) NOILVdvd3S ¥00d 4] -
| IN3DS Y04 STIEVT IALLSNVHXI +
0
@31vo3y¥99oV 39 Ol S138v1 IAIAOYd +
NOILV¥Vd3S Q009 3] -

91

| ONI134v] INIHOV)| 40 370§ @

W ONISS3J08d INIHOVW A9 3191SS3IIV LON SIYNLVI4 IAIAOYJ -

| NOILVWHO4NI TTV¥3ILVI1T0D In43SN A4IIN3AI +

| NOISNANOD ANV S3LVY ¥ONH3 IONINTINI HOIIHM SHOLIVH ISOHL AJILN3GI +

w :1230r9NS IVANIWIYIAXI SV IANIS -

W S31931YY¥1S NOILYII4ISSVID ANV NOILVOI4ILVHLS TVILINI d013A3[] -

h LSATYNY 324n0S3Y 40 370y @

$3104 INIHOVE/LSATYNY 40 NOST¥VdWOD




T13A37T TYNOIO3Y LV ONITIdWVS 40 AIDNIIDI44NS 3ILVNIVA]
SILVWILS3 TTYNOIO3IY ANV LN3IWO3S A4ITVAD ANV 3LVNTIVA]

|

w 31vadn JYNLVNOIS d¥0d4 VIVA HINYL ANNOHY dJO AODNIIJI4d4NS 3ILVNIVA]
|

|

w Vivad 1vd31v1i102

_ 10dNT ANV 3J1VWILS3I 0L TT3A37T IVI07 GNV TYNOI93¥ Lv 3IZATVNY
_

m J1VWILST
” TYNOI93Y ¥0d 3ISvE VIVA TVY3LVII0I 40 AONIIJI4:AS JLVNTIVA]

“ ONITdWVS TTVYNOILICQAV ¥0d4 1S3N03Y¥ NO AL
.

SANVW3Q NCILYWHO4NI dVINJI1ldvd
v 133W Ol 13A37 IYNOIO93Y LV ONITTdWVS 40 ADN3IIJI44NS JLVNTIVA]

S04 LSATYNY IHN0SIY JNLN4 I19ISSOd

92



.

(LNIWSSISSY AJVHNIIV) NOILVNTIVAI 1S31 1071d S130ddN§
NOIS3d 1S31 1071Id S1¥0d4dN§

NOILVNIVA3 ANV L1S3L LN3IWdOT3IAIA LN3NODWCI SL1d0ddfi§
N9I1S3A ONITdWVS S1d0ddNnS

INIWIYNSVIW ANV OMNITdWYS :SLD3dSYy dOry||

INIWA013A3d WILSAS 40 1D3dSV HOVI ANVIWOIIV 0L SA33N

ONIT300W 3INVIRIO4Y3d

93




JOVWI VNI 1ONYLSNOI3Y

03Y¥3LS193¥ ATHVAIN ‘Vivd IN3IWOIS MVY JAITYLSYU

|
0
NOILVIA3Q ¥3L3IWVHVd TYNAISIY JLVWILSI ANV 3TdWVS3Y 0
0

JWVHd 3ON3Y343Y OL ONIddVW IWvyd 7104 HS1718V1S] [

W3LSAS IVAIIYLZ © INV NOI1VH1SI93Y 39VIG-OM| - HOVOX4ddYy

JONVNIWOQ 13XId HSVEL/I3XId QIXIY @

94

AJVHNIIOV ONIT3IEVT Q1314 1VWS @
A931VYLS ONITdWYS 3791X374 ¢

SLIVdW]

IN3IWO33 SNSHYIA IWvyd 1704 L
JOVWI-01-39VYWI SNSYUIA ANNOY9-0L-39VW] ¢

sanss|

NOTLVYLSI93Y




NOILVYLSIO3¥-SIW IVNAIS3IY Xy,

—
aIN3DS
ELNERL o \ENEEEL
auhwnwa<nrg
NOILVYLISIOFU-SIW X ; \»v\
T V4
: / Y “¥0¥H3 QILVWILS3
! /
| /
A e
.\ 6
\R'l.l, lllLrl.l'
{
]
|

IN3IS

YILIWVHYd ILITT3LVS ‘X

NOILVHISI9FY ANNOY¥9I-01-INIIS SNSHIA
IN33S-01-3N3IS 40 133443 WIINILOd

95



W31SAS Q3IZITVNLJIINOD 40 OIY¥VNIIS NI SLIN3INOdWOD
YOrYW 3IHL 40 3IONVWHOJ¥Id J¥NSYIW OL 1S3L 1071d N9IS3(

S1J3dSV IN3Iw3ynsvay -

S133d4SV ONITdWVS -

NMONX S1 3JONVWHOJ¥3Id ININOAWOD IHL 41

JINVWHOJYId WILSAS SLO1AI¥d HIIHM 13A0W d0dy¥3 NV LONULSNO)

WILSAS AYOLNIANI 3HL 40 SIN3INOJIWOI LINYLSNO)

W3LSAS AYOLN3ANI NV 40 N9IS3Q mN~4<:hmmuzou

1531 107TId ¥ N9IS3a 0L MOH

96



.&.

1s3L 1071d 40 N9IS3(
NOILVY1S193Y
300N JINYWH0Hd /40NN

SAN0Y LSATVNY -

NOILVWILSI NOILYOdO¥d 1d3¥1q -
S3UNLVYNIIG -

ALIT19YYvd3s oIsvg -
S3NDINHO3L INIWIANSY3I|

SYvIA IdILny -
NOILVOIJILVYLS ¥OI¥d LNOHLIM QNV HLIN -

SINDINHO3L ONITdWVS

STIv09 ANV S3¥nsSvaw FONVWHOI¥3 4

SINSST WIILIYD 40 AYVHWNS

97



INOd '4 ‘M GNV 3NODIY) 9 'y

tAg GILNISINY
6/6T ¥3EW3Ld3S

INIWIYIdXI W FUNQII0Yd/ONI T3V LSATYNY

98



AYYWWNG @

, ONIT3GVT] LSATIVNY 4O SIASATVNY o

| ISNOdS3IY LSATTVNY ]

o
99

N9I1S3([ INIWIYIdX]
S1INSTY ANV SSIUO0YJ 40 ANVWWNG @
- HOVOY¥ddy @

M . S3IALLI3rd() L

NOILVINISIdd 40 INITLNO




'ST138VT LSATVYNY ONISN W 33NAII0y4
30 NOILVINOIANOD NIVY9 TIVWS ONIYdS v 31VNIVA] ]

_Hu
,.
|
|
|
w
m,

100

LIN3WNOYIANI ONIT3EVI-@I314
V NI SS320¥d 9NIT3gV1 IV 3HL 30 9NIaNVLISyIANN NV NIVQ o

SIAILI3rdo




T IR EEEL SRR w T e

NOILVHNOIANOD || 3¥NAII0¥J SNIVYO TIVWS ONI¥dS 40 SISATVNY LONANO)

IWYS I1VNIVAI OL SINDINHIIL 3AILI3rEns IS -
S3JUNOS HOU¥] @
ADVHNOOVY [y
AIN3LSISNOD [y @
:31VNIVA3 OL SINDINHI3L VOILSILVLS IAILIArO 3S) -
JONVWHO04¥3d ONITIEY] 40 SISATYNY LINANO)

SL394VL 40 ONIT3EvV1 ¥0d4 SISATYNY J[Jy] 3IZINIL

ALINIEVLS IVIILSILVLS J¥NSNI OL SWSINVHIIW 3LVHOLHOOIN] -
$139¥V1 INIT-GTII4 ¥O0d4 SIUNAII0Ud INITTIAVT dOTIAI(] -
3svd viva 3LIS ANITE SNIVI{ Lv2u NY3IHLYON 3ZITIL() -

INIWIYIAX3 ONITIEVT NOIS3(]

q39-1531 V SV |§ 3¥na3osoyq 3ZI1114()

HIVOYddY

101




Y3134V 1V3IHM ONIYdS 40 AY3IAITN3A SLIVMY NOILVNTIVA3 || 3YNA3I0Y(

SLN3WO3S viodv(q 'N ST NO -
NIHVLYIANN 3INVWHO4HId LSATYNV JO NOILVATVAI IAIL03rdEQ

viva @3At¥aq -
SH01d41¥DS3d 31140¥d dO¥) -

SSINNIIYO FSSANLHOT¥E QILDIWY0D TNV NNS ANV 3ZVH - -
sO1LS11vVls €019 -

HinN¥L GNNO¥Y -

s73av LSATVNY -

(FUNLONYLS §SdS INIZITILA) 3LINULSNOD asve viv(

3137dW0D SLINIW93S SNIVd 1v3y¥g NYIHLION 8T 40 ONI139V1 1SATVNY

31vd 01 SSIYI0Yd

102



R T e mp

e - g S TR

*d3N3gV1 ATLOIYHOONI
N3L140 JYOW ¥V WHON LIN3W9IS WOH¥4 IJLVIAIA SIOILSONOVIA 37113084 ISOHM SHOTY] -

*SNIVY9O TIVWS SNIYdS
334V ATL03¥¥0D WOoHd SIINIYIJJIA IVYLIIdS AVIdSIA S139dVL 3ISIHL ‘SSVID V SY -

*S1394V1 NIVY9 TIVWS ONIAdS 40 (¢ LnOdv T3EVISIW ATTLNILSISNOD SLISATTVNY

*S3ISSVYID d0dD TV ¥0d4d Allind
ANV 3ZIS 90719 ANV “ADVHNIIOV SNITT3dV] N33IML3d LSIX3 SAIHSNOILVI3Y LINVIIJINOSIS

*SINIWNOISSY 139V NI ¥3HLONV 3INO HLIM IN3ILSISNOINI N3L140 3YV SLSATIVNY

*AJVHNIIV ONITILEVT NIVYO
TIVWS INIYdS ¥IHLC NVHL ¥3LVIY9 ATLNVIILINOIS SI ADVHNIIV ONIT3EV] LVIHM INIAdS

*AJVHNIOV ONIT3AVT NIVYH9 NVHL ¥3LVIY9 ATLNVIILINOIS SI ADVINIIV 9NITILAVT NIVIO-NON

SONITANIS HOrVW

103




S$3SIHLOMAH IHL ONILS3IL NI d3sSn 3d 01 1S3L VIILSILVIS
133rdnS ANV “SIN3WLlv3dl

rSINIWIYNSYIW NIIMLIE SATHSNOILVIIY 9v)1L3H1I0dAH :S3S3HLO0dAH

1343V JAVH @INOHS SNels3d INIWIY3dX3 LvHL S311Y¥3d0¥d d3HL()

@3114dv N33€ 3AVH SIN3IWLVIYL

104

; 3HL ¥3L4V SLINA IVAINIWIE3dX3 3HL NO 3aVW 3¥V LVHL SINIWIUNSVIW IH| -

(YS¥3A 3DIA ¥0) SLINM TVINIWI¥IXI
| JHL OL GINOISSV 3¥V SINTWLVIHL IHL HOIHM A€ SIUNAID0¥d ANV s3NY 3H| -
- (SLI3NrENS) AQALS NI SLINN TVINIWIH3AX3 40 13s 3H)

AGNLS NI SIN3IWivVI¥L 40 13s 3H| - |

134V SLINIWIYINDIY TVWINIY e

SN9IS3A INIWIY3dX3




A921VdlS ONIT3EY A3d0T3AIA SLSATIVNY

@3139v] N339 dvH
SIN3IWO3S TIV ¥314V SIN3IWO3S 3IIYHL 1SYId4 IHL d3TN3IAVI3Y LSATVNV HOV] -
Y3AY0 WOANVY JIONVYYV-3¥d V NI LINIW93IS @3739v1 LSATVNY HOV] -
ATLNIAN343ANI LSATIYNV HOVI A9 d37139v7 IN3WO3IS HIV] -

34NaId0Y4

S3LIS ANITE 8/6T AL J[JV1 8T ¥od4 s€old o1g 1y -

$123rdng

SLSATYNY J[JY] Q3ONIIY¥3IdXI IF¥H| -
SINIWLYIY|

NIIS3d IN3WIY3IAX3 ONIT3IEVT 1V

105




$300D 40¥D HLNYL ANNO¥S @
¥OIHILNI 3IHL NI S73XId 30 ¥YIEWNN [
d019 NI S13XId 30 UIEWNN ]

~—HLIM Q31VIJ0SSY SI 9078 HOV] -

NOILISINOIV HOVI ¥0d S3NTVA SSINLHOI¥E ANV SS3INN3IY9O SVH €07 HOV]
SNLV1S N4L14n0d/LN3IATIINOD NV 3¥nd /AIXIW

‘NIVYO-NON/NIVYHO ONILVDIANI S3C0D 1HOI3 40 3NO N3AID g01d HOV]
SISATVYNY A9 LNO @37114 SWH0J LN3WWOD TIVYIAO ANV LN3IW93S -

SINIWIUNSVI

(*1N0D) N9IS3IM INIWIY3IAX3 YNIT3EVT IV

106

.



e

SISATVNY INVYNIWINOSI[ o
NOISS3uo3y o

VAONY o

SNOILS3IND 3IHL SS3¥AAV OL SIUYNAID0¥d TV¥IILSILVIS ONIMOTT04 3HL ONISN J¥vV 3IM 0sTy

$1074
SWYY9YILLYIS TYNOISNIWI(-OM|
$379V| ADN3NDIYY

S3TEV] AONIONILNO)

+d3ANTIONI NOILVOILS3IANI ¥O4 a3sn SOILISILVLIS 3JATLJINISI(]

("LNOD) NIIS3Q INIWIYIAXT ONITIEYT 1V

107



108

X ‘SLIWY3d Vivd 3IHL SV YVJOSNI W3IHL
W 3LVATIVYAI ANV S3S3IHLO4JAH d0T13A3Q OL ¥3IAY0 NI JYNLYN NI
AYOLVYO0TdX3 SV G3INOISIANI SI INIWIY¥YIAX3 SIH| :SISIHLOLAH ]

(*1NOJ) NOISIA INIWIY3AX3 ONIT3EYT 1V




(73gv ol 17n21441a@) INIOrSIa 39 AVW sgo19 3T9ONIS

WNWILldO SAVMIV LON 9NId€079 ¥0d4 d3sn SNOILISINDIY
4¥N220 sS90719 a3XI1y

SQ1314 @3ddInLS ¥0 TIVWS NI T73M N¥OM LON s30Q §01g
138y oL 11nd1441a (S73X1d ¢]7) S€07€ TIVWS
sg01€ QO OL Qg 138v1 0L 1Ind144I(

Y EL I ERCCLE

913M ¥3HLVY S¥IUIN3D @131d4 LN3S3Y¥d3N sd0719g o
$10d NYHL 13dv1 0oL ¥3ISv3a sS€0Tg o

SINIOJ ONOULS

SINIWWOI/SNOTLVAYISE0 LSATYNY

109




SOILSONOVIQ 37140¥d ©

S3IONIYIS4IQ TVH¥LI3dS @
--40 NOILONN4 V Sy -
ONIANVLSYIAN( ¥O¥Y]

AJVH¥NIJV SA ADN3ILSISNO) -
AONILSISNOD TIVY3IA( -
AON3LSISNO) LSATTIVNY

$73dv1 IN419N0d ANV Q3IXI} -
3Z1s €074 @
ALI¥Nd €02 @

--40 NOILONN4 ¥ Sy -

3dAL dO¥D A -

TIv¥3aAQ -

JINVWHOLUTJ LSATYNY

SJOILSILIVYLS a13I4-1SvNp -
SOILEILVLS HLNYL ANNOYY -
NOILVWHYOIN] TTVH3N3g

SISATYNY AJVYNIIV ONIT3EYT 40 NOILVINISIYd

,,,,,

110



b0
6°0
¢'e
L'S
8'g
¢'1
S0
9'0
£'S
0'¢
0'9
0°'T
S'T

NMONJN] ¥

¢'0
0
1'0
10
¢'0
6°0
0°0
¢'0
6°0
¢'0
G'0
¢'1
0°0
0'0

Ny %

S'9
¢'hl
L'el
L'
9'h
L%
b0
0°'stT
6'T
9°0
9°'01
h'e
¢'¢l
't

SIV] ¥

(SNOI1L¥040¥] NIVYD)

$'h
S0
h'0
'0
¢'1
I'¢
Q°'TT
¢'0
I'T
0'/T
L'01
9'h
¢'T
h'S

ATTEvVg ¢

1°4¢
6'hl
L'¢C

8'hl
¢'¢ec
VA1
8'q¢
Tt
9°9¢
8'1¢
8'qs
0°'T¢
41
f7'9¢

IV3HM ¢

SOILSILVIS HINYL ANNOYY INIWI3S

ke st i et L

¢'9¢
8'6¢
8'ST
0'6T
§'6¢
S'ch
VA
9°9¢
i 0¢
L'6h
| QA
¢'0h
q'0s
0°¢e

NTVaY) o

*3AY
0261
9991
¢991
0891
9291
6191
2191
¢091
$IhT
L90T
190t
/ShT
cbel

ITEPTER

111




ble - 'IAY
I'n6 - "3AY  T'¢8 - "3AY h¢bh - V10

08" 0z' 87%6 756 667 9¢t 0Z6T

¢8° 61" 996 S /8 [A43 1¢9 9991

98" bL" 9'96 0'68 49 ¢T9 ¢Gq9T

8g’ hh' £'S8 ¢'18 Vi) (98 0991

G/’ 0c* 1°¢6 1°08 Lch 0901 9¢91

68" 60° 9°'96 S'6L 6/¢ 916 6191 .
8L A 0't6 8'06 62¢ /15 2191 ~
06° 60" 0'/6 S'0/ 66< 86¢T 2091

G6° 90 9'/6 92! L8¢ ¢qsT ¢/hT

49’ A% 2°'68 i'T6 00h hss 90T

6’ 80" 696 ARV Q9h 60ST T9h1

18" 18 0°96 I'h8 T0h 006 LSHT

9/’ 0¢' q'26 9'/8 08¢ 889 26¢T

mmmm mwmm >mwumm hzmmwmm>mw Y sg01g 91g # sg901g # 1NIW93S

SIILSILVLS @1314-1SVND IN3W93S

BN AP YN e ot i T



AL1dNY

NIVig NIVyg NIVY0-NO)N
%001 . 208 . %001
md
o
2 =
mu..
LT
=
-
)
[
S
w
0s

SNIVY¥9 SY ALIdnd M3IT4-ISvND



*IN3IS3IAdd ATIVNLOV
JSOHL NVHL ¥3M3d4 d¥vd ¥34WNN 1nd “ALIdnd 9074 VALV OL ANO4S3¥YY0I A3XIW d3n3dvl SH0Tg ]

*NOILISOdWOD
IVALOY SL1I OL NOILVI3¥Y0D 3LLIT HLIM SSVID V OL Q3INSISSY 3V Indldnod g3an3gvl sd01g @

114

*S3ISVIYINI 3ZIS 90719 SV SIAOYdWI AJVHNIIV LSATTVNY L
,% *ALI¥Nnd 9079 3IHL Ol A31V13¥ ATIVNOILINNA S¥VYIddV 139V N3AI9 V 40 ALITIGVEO¥d IH] ¢
*AVILNVLSENS ¥V LV3IHM 9NIY¥4S 40 SNIT3EVT IHL NI SNOILVIYVA LN3WO3S-N3IML3g O

'NOISSTWWOD
40 SYOUY3 0L 1I23d4SIY HLIM WITE0Hd Vv LON JYIM SISSVY9 ANV (XV1d 1d3IX3) SJOUD YIWWNS o

‘(SLVO ATIVIO3dS3)
SIIIVUNIIV L1VIHM ONI¥4S NVHL ¥3IMOT ATILNVIILINOIS 3JdV SIIOVINIIVY 3AY ANV AIIvE 7S1V( ¢

AIVINIIY ONITIAVT LSATYNY TIVHIAO




(=

*d3739vT AT1LD03¥¥0D SH079 40 IN3IM3{ 7
‘3dnd Z0Gq 1Sv31 1v 3J¥3IM sa13rd-I1svng T

¢'ZE  2'L6 'l 8°L6 9'65  h'86 c'sh 686 061
6'9T 6°S6 I'S  9'H6 h'ST  2'66 2’6 6'L6 9591
£'65 T'¢6 3'08 Z'l6 ¢'ss  8'86 1°69  h'96 ¢59T
h'6s ST/ $'19  9'06 'sh L'% 1'75 8'S6 059T
0°/S 8'96 £'85  £'T6 S'19  T'H6 6'/5 6'S6 9¢9T
195  9°/6 2’0, S'H6 L'TL 9'f6 2’09 7'86 6191
h'8s  T1's6 G'¢S  0'¢h 5'9h  0'/6 005 £'S6 2191
A VI 6'78 6'hb 9'9/ ['[6 2'8L 196 2091
<0/ h'l6 8°96 /'86 048 9'S6 5’88 T1'86 SIHT
8'SZ 806 £'85  9'9/ 1'89  Z'6/ €'ss  §'8 6T
5'85  £'86 9'98  9'88 <6/ 6'T6 5’8, h'Sh TonT
0'Sh  £°'/6 9'69  /'%6 2'89  S'H6 8'59  ¢'/6 LSHT
¢'sh T'96 0'S6  9'9/ 9'/8 T1'S8 S'h8  9°06 26T
9'0S  5'S6 T°'0, 0°06 0'/9 L't6 'S3  h'S6 TV
5 oW 5 oW 5 oW 5  oN INFWDIS
3ng a3y [EELT] 3lop

(SLNIW93S VLONV( HLYON)
Z TAIVHNIIY ONIT3EYT LSATYNY TIV43A0

115



8 8¢<.
0T Tl
91 ch

153990) 7VIO]
SIONVH) V10|

¢'¢6 0'H9 8'C6 S'6S (¢) 3Inmg
¢'¢6 T1'/8 9'W6 H'89 (&) a3y
'8 0°05 68 /'S (&) N33
9N 9 N 9
AJV¥NJDY AJVaNdJy *935 'ON/LSATVNY
HYOM3Y IVILIN]

(SLNIWO3S VLIONV( HLHON QINYOMIY)

SONIYL ONINYYIT LSATUNY

116



*SSVI) A3NOISSY 3IHL NIHLIM 3ind 208 1Sv31 1v 3y¥v sa3rd-i1svayg °T

6 3 | 0'¢ ¢'16 g'¢ch T'8h ANA ¢'9¢ d1dl§
2 NMONMIN()
T A4 h'¢ 196 'z T'T LS ¢'T  SNOINVIIIOSIY
¢T h°8 (A} L'16 8'T 0'8 8'¢C ¢'¢ MOTIV4
IT 8°0C JArAY h*ho S'T ¢'s ¢'0 80 Ssvig
3 3UNLSVd
A% 8's I'o 9°'h6 0'l 9°'Cl L'¢ S'¢ Sdoy)
HIWWNG
el 1'9¢ 9'6¢ £'¢6 h'/S S'h/ 8°'¢/ ¢'1/ Sd0y)
ONTYdS
SINIW93§  STaIXI4 a3y3aIsNo)  ALTdng ¢ 3n1g a3y N33y 310/
# TV 40 $73XI4 40 ¥
y SISATVYNY

(SLINIW9IS VLONV( HLUOY)
NIVH9 SY @3738V1 SMIT4-1SYND dO¥D YOrvW 40 J9vINIYId




*SSV1D A3IN9ISSV JHL NIHLIM 3dnd 08 LSv31 1v 3V sai31d-1svap ‘T

S ¢l 2'¢b L'S 0'T¢ TAYAA S /I
¢t TAAA 696 ¢'6T 9'8¢ L'8C L'9C
6 ell 6°¢6 h'6e 69/ ¢'¢L 0'/9
eT €99 2'16 G'¢/ T'98 £'98 8'¢8
SINIW93S ERECLA Allang § 3ng @3y N3N 310A
# sa1314-1svnp SIS
#

(SLINIWO3IS VLIONV( HL¥ON)
[NIVY9 SV @3EV1 STI3I4-1SYNB dOYd NIVY9 40 39VINIIYId

IAY

SLV()

A3T4VG

1V3IHN
9N14dS

118




'@3¥IND3Y SAIII4-1SVND QT LSval 1y °Z
'34nd %08 L1SV31 LV SQ13Ird-isvnp T

- 0°0¢ h'1L h'1L L'9¢ 0261
- ¢'8 - - 8'6 9991
- - L'99 0°89 11/ £991
- - h'89 £'99 6'9/ 0591
- - - h'19 °6S 9¢91
S'8T - - 9°¢6 AR Y 6191
- 19T LS8 9°'48 h'lh (191
- - 8'T6 8°'T6 ¢'88 2091
0°8/ - h'/l6 L6 6°68 gihl
L'T6 8'0¢ - 0°09 £°99 90T
- - 0°'18 ¢'98 6'18 T9hT
- L'T¢ 0°'08 8'18 6'h9 LShT
- - 1°¢6 L'06 9'06 (6¢1
ATTuvg S1v(Q (G3LSIAYVH) 1V3HN NIVYY 1IN3W93S
1V3IHN

IN3W93G VLIONV( HL¥ON HOV3
z°7310A A8 SNIVYO ¥OrviW 40 AIVHNIIY ONITIEV 1V

119




"SSYIJ GINOISSY 3HL NIHLIM 3¥nd %0g 1SV31 LV 34V SA1Ild-Isvng T

otr (741 6°¢6 9°0 6°0 0°'0 9°0 3anisvd
I | ¢4 6°¢6 0°'0 0°6 0°0 '0°0 $301vi0d
9 he L'T6 0°0 0'9h T'¢Z 1'¢ Xv14
Z 6 8'hb 0'0 0'0 0°0 0°0 $133f ¥vong
I 0¢ I'h6 0'0 00 0°0 0°'0 SNV38A0S
8 AL h*h6 0°0 ¢'T 0°'¢ 9°T YIMOTINNG
4 9 AN 0°0 9's¢ ©0°'0 0°'0 YIMOT44VS
S ST 8°'T6 ¢'T 0'T 0°0 0°'T N¥0)
4 0z L'68 8'¢ §'¢ 0°'0 0°0 vavay
SIN3W93g a3naav] ALTdNg Y 307§ @3y  N33Eg 310/
# mnqunmm.m<:a

(SLIN3IW93G VIOV HL¥ON)
pNIV¥9 SV 37138V S@I314-1SVND NIVY9-NON 40 JOVINIDYId

s BT S o L

120



66 T1'8 (b weg s (T ¢ S'¢ 8L S'Eh

Zhe  ¢8¢ €Sz ST 9/T  shT w OIC  86¢  hB8I
G'g9 9'h/ 0'99 6'86 G'6h ¢0¢ 66T ¢'8 h'E G0
66-06 68-08 6/-0/ 69-09 65-0S 6h-O0% 6¢-0¢ 62-0C 6I-°T 6-0

@1314-1Svny NI NIvVdQ 1N3D¥3{

(SIN3W93IG VIONV( HLAON)

(sgong o1g NI
s13xX14 v10] 40 ¥)
VivVdlS 40 371§

(Q1314-1SVNG 40 #)
Vivylg 40 371§

N1VJg
@373gv] IN3JY3{

ALI¥Nd @T314-ISYND 40 NOILONNS ¥ SV JONVWYOJY3d INTTIEV] 1SATVNY

121



ALTHNG T1314-1SVNg

[P

NIVig N1vag 4IHLQ
200T 209 2001

i

BT

122

o
LN
NIVY) @3138v7] LNIOY3

c0T

ALT4Nd @13I5-1SYND 40 NOILONNS ¥ SV JONVWHO4¥Id “NIT3IAYT LSATUNY




NIVY9 39ViIN3DY3d NIVY¥9 39vIN3IDY¥3d
00t 06

140

B 0L 09 05 ob o0f o0z of 00L 06 08 0/ 09 05 op of o ot
— Py

1 g

114
JI1S1907

114
T+ J11S1907

V)

NIVY¥S @3739v7 NOIL¥04ONd
@

NIV¥9 @3738Y71 NOILY04OYd

1 =+ 9 ; g
- 4+, . i,
! Lo . 1o 28
¥ i 6 4 {6

= ¢ + —t + + + ¢ } J . 3 ' ’ > ——

S1v0 SLV0-NON

w SI¥0 ONY SLYO-NON ¥04 ALI¥Nd NIV49 40

NOTLINNA ¥ SY SIILSI¥ILIVHVH) ONI 38V




'SAIIT4-ISVYNO 1V 40 90T AT3LVWIXOYddV SNIVINOD VLIVILS HOV]
*

q'ss  /'86 8'69 8°'S6 ¢'9/ ['86
9°09 696 ¢'LL 1h'sk ¢'al 6°/[b
h'T9 696 ¢'8 'Tb 6'0L ['/[6
8'/S 6'Cb 8'G/L T°/8 0'T/ 8'Hhb
¢'05 8'hb 8'T/ 4'98 h'0/ T'¢6
0'/h T°L6 9’69 C'/8 G'99 0°¢6
h'th  9°¢6 ¢'h9 0798 ¢'09 £°¢6
9'ch 8'T6 ¢'/9 6'88 6°'¢3 h'cb

8'0h 8'T6 9°'¢Ss 968 h'9h  6'68

¢'¢¢ 9'T6 h'ee  ¢°'S8 ¢'hh  T1°88

9 N 9 9N E) N
anTg a3y N33¥

(SLNIW93G VLONV( HLYON)

9'/9 /'86 TARIA:
¢'sl 9'/[6 9h-6¢
¢'al 696 8¢-0¢
S'TL h'eb 6T-SI1
¢'0/L T'hb hT1-0T
0't9 8°'¢b 6-£
'8G 0°¢6 9-t
¢'¢9 8'hb ¢
L't 6°¢h ¢
6°cth  9°06 I
9 ON S73IXI |
s
LIZIS

3Z1S M314-1S¥YND 40 NOILINNG ¥ SY AIvdNIIY ONIT3AVT LSATYNY

124




PERCENT CORRECTLY
LABELED NON-GRAIN

PERCENT CORRECTLY

100

95

90

30

60

LABELED GRAIN

40

ANALYST LABELING ACCURACY AND FIELD SIZE

RZ = .63 X
X
,:/”/////A
/
X
A (1 X
/__,/ R
ol
SMALLEST LARGEST
BLOB SIZE
R2 = 75 )
' //:///////15////
X
. X L
X //
//
//
-,
SMALLEST LARGEST

125




0°'1 99° 99° L0CT  ¢6lC 9 Tt Z00T-18

o1 9g° 69 OhS 169 1 T¢ 208-T9 |
L1 Th’ 89" WS h8s T < %09-Th

_w €'g 6T 1 86 622 /[ 8 %0h-12 .

| h'6 50° /b’ H699  TSs T 202-0 .

ﬁ ON 9 EC

w 0ILVYy IN419no( 10) ns1dno( N419no[ 1o\ ndLdnog NIVYg y

NTVE) a3 739VT NOTIOVE] SNOTSIJ3([ LSATVNY Sy ALl¥ng

JONVWIO4Y3d 1387 In419n00 LSATUNY




NIVY9 IN3DY3d

001 06 08 0/ 09 09 Oh 0¢ 0¢

o

138V, a3xiw, py

Fl Vi A A 'l A 'l 4

(N33¥9 ]y ¥oy)
NIV¥9 IN3D¥3d
SA
ST3EYT @3IXIW 40 yITWNN 3ZITVWON

e

I

T T W

o~N

M

<

a4

138V qaxiy v 4o QOOHITINIT

127




00T

06

08

NIVY9 LN3ID¥3d

174 09 0s Of 0¢ 0¢ 01

s13gvl

,Q3IXIW,

¥ ¥ L] . M A2 Al Y

00T

(03Y [y ¥0d)
NIV49 INIJHd
SA
$73gy7 @IXIW 40 YITUAN QIZITVWHON

-738v] @3axIj ¥ 40 QOOHITINIT
128




00T

NIVY9 LN3DO¥3d

0/ 09 05 Oh 0 0¢ 01 0

sS139v ,a3IXIN,

A

162

A ' A A A L A

(379 [y ¥0J)
IN3J¥3d NIVE9
SA
S139VT @XIW 40 ¥ITWNN d3ZITVWION

734y d3X1y v 40 QOOHIT3INIT

129




i

*SiVO 9NIT3dV1 NI AJVYNIIVNI

¢J¥3IHM ON1¥dS OGNV SNIVYO-NON 9NIT3Ev1 NI AJVENIOY Sa33Y¥d SNSNISNO)

* ADVHNIIV

9N113gv1 SNSNISNOD OL aNnog ¥3ddn NV ONIL1S399NS ‘S1SATYNV 33¥HL

TV A9 @3N3EVISIW 3Y3M sg079 NIV¥D 40 I9VINIOY3d IVILNVLiSEnS Y

*SISATTYNY N3I3IML3d JUNLVYNOIS

NIVY¥9 V 40 NOILd3J¥3d ONIAYVA ¥V ONILS3OONS rSINIWO3IS SSOUIV %/'C6
ol /'Gq Wodd SIONVY LINIWIFYOVY NI $73dv1 LSATVNV 40 1N3O¥3d 3H|

AINILSISNOD LSATWNY

130




¢'s8
8'88
6°T8
6'(8
0°89
¢l
9'€L
8'08
h'98
0°'88
0°'18
0'4L
S'6/
£'SS
£'9/
1'6
9°19

L'

g
N33¥g
a3y

8°68 0°68
0°¢6 6'¢6
h*h8 0°'68
6°16 8°¢C6
S'9/ ¢'S8
¢'18 6'6/
h*'h8 8'38
9'/8 6'G8
G*06 ¢'06
1°'16 8'16
¢'98 8'h8
S'08 A4
¢'¢8 ¢'h8
q'TL <09
9'08 9'¢8
q'¢8 h'¢8
£'99 6'¢l
¢'hb 1'96
ang Ing

a3y N33¥g

IN3W3349v NI SNOISIJ3A 40 INIJY3d

6°'T6
2'e6
¢'06
0°'T6
6'¢L
8'08
£'98
q'88
0°Z6
0'¢6
h'16
L'16
¢'16
h'6L
0'88
9'06
9'Z8
6"h6
CED
SEERT

AINILSISNOD LSATUNY

0261
q¢81
SC81
9991
¢991
0991
9¢91
6191
AR
091
99sT
8IST
elhl
941
9hT
LS
6l
08<T

INIWO3S

131




h'66 ¢'96 G'¢9 h'0C

¢'96 '8 L'he 8'91

0°86 0°56 8'8C 0°st

h*96 1'98 9°/S 6°Sl
ssvan 3 doy) A3V S1VQ
NLSY4  ¥3IWWNG

L'C8

5'89

¢' (9

¢'6l

1VIHN

689 '8
LTS ¢'9h
S°6h 8'¢h
S'H9 9765
NIvdg  NIVYg
208< 205s<

8'¢b ILOA
an
'S8 d
a3y
an
¢'68 d
N3339
a3
¢'q8 d
N33¥9
N1vd9-NON u1vq
1SATVNY

INIWIFYOY 1D3YY0I NI SNOISIIAA 40 INIIY3d

AIN3LSISNOD LSATVNY

132




9°96 °h8

8's AXA

9'0 ¢'s

0'0 ¢'0
SSVag 3 dow)

unisvy 43WWNG

8'8¢
L'he
¢'1e
¢°ql

9°¢T 1°99 h'8h h'ch 1°¢8 ¢ 40 ¢
6'9 9'31 S0 £'¢ L'0T ¢ 40 ¢
0°0T 9'6 ¢'11 6'¢l 9'h ¢ 4071
h'19 8/ 6'61 S'T¢ L'T ¢ 40 0
FERETT:| S1v() LIVIHN NIVYg NIvig NIV¥9-NON 1234309

208< 40S <

INIWIFYIY 1I3YY0D NI SNOISIIIA 40 INIDYId
AINILSISNOD LSATWNYV

SLSATVNY ‘ON

133




¢'56
8'h
q0°
T00°

SsSvig 3
3uN1SVy

AL
¢'8h
¢'sT
€00°
“do¥)
YIWWNG

6'T¢ I'h

9°8h S'he
9°S¢ 8'¢h
b'¢ T'Th

AEvg  S1vQ

AL
h'Lg
6L
50
LvaHp

q'1¢
h'Gh
2'0¢
8¢
NIVYY
208«

8'¢Z
0°Sh
€92
6'h
NIVg
205 <

h'18 ¢ 40 ¢

L VAN ¢ 40 ¢

't ¢ 401

¢'0 ¢ 400
NIVHO-NON  123¥40) 'ON

(S31117118vd0¥d ¥oldd SV S31IVANIIV LSATVNY)

INIAT WOONVY ¥ SV INIWIIYOV 1IWH0I NI SNOISIJ3Q 40 INIDY3d

ADNILSISNOD LISATYNY

134




(¥}
™
-

0°00T 9°66 ¢'qs9 T'8T h' 68 6°0/ h'99 0°86 ¢

h'98 L8 1'29 8'0h h'¢9 L'H9 9'T9 6'69 /4
ssvig 3 doy) AINMvg  SLv)  Lv3aHM  NIVdg  NIV¥g  NIV¥Q-NON  LINIW3Iuoy N|
Junisvgd  ¥3IWWNS Y08 < %05 < SLSATVNY ‘ON

1NIW3TY9V 40 NOILINML V SY ONIT3IEYT 1I3440D 40 ALITIFvHOYd

L o pieo ieenemee




"SINTIVA N3I3Y¥9 Mv3ad HOIH
340 3ION3IS3IYd 3IHL NI LINVYNIWONd SV LON 34V LJIHS 31V WOMd ONISIYY SYyoyyu3 -
"MOTT SI N3349 Mv3d NIHM SISYININI 40yy] -
"WYON LIN3IW93IS IHL WON4 ILV] HO AT¥V3 S3ILVIAIQ LJIHS SV SISVIUINI 40y -
"NI3Y9 V34 ANV L4IHS SILVAINIQ 371d0dd ANy
SNIVY¥9 dJO ADVYNIOV 9NI138vV1 NIIMLIG d3AY3ISE0 3IYIM SAIHSNOILVIIY JALLONILSI(

"dOIAVHIE ONIT39V1 LSATIYNY OL A3Y 39 AVW Ld3IDNOD JYNLYNOIS LVIHM QYVANVLS Y -
'SLISATIVNY O1 YVIIWIS SN¥3LLVYd

AJVHNIIV A3ITVIA3Y T5A37 LNIWOIS V LV SdOY¥D 40 SISATVYNY LNVYNIWINDSIA dV3INIT -
"ATLLLILSTA Y3441 SATYOLIIANVHL NIVYO a3anagva ATTLI3YYOIN] -

‘SIN3IWO3S
TV 3S0¥0V S3T1408d IVY¥LIIdS HVIIWIS LIGIHX3 SNIVY9 a313gv] AT11234¥0) -
‘37140484 VYLI3dS (JYVANVLS, ¥ Ol WYO4NOD LON Od AJHL SY d379vISIW 3HV SNIVYg

INIANYLSYIANN ¥0¥y3

136



SSIANLIHO 1YY

avcest Autoat vl ov°L0l aG°Gh 0a"ue oLCy duten 0u®vi vesi [

P ymse gy

.c

seeenepeansgecany

crscpmecmtoannesn

comacwey

awg-

. H ! .
1 i i K
1 1 1 1
1 i 1 :
i I i . 1
. 1 1 L .
i { 1 i
1 1 i 3
1 1 { . i
1 i . 1 3
. 1 ¢ 1 -
' 1 1 . e 1 v 1
1 1 L3 ] 1 N
Y I s sl e v & I 1
M 1€ = 22Gvwsdvc  » @ 1 1
. [ 2e89lS5bieavnLboisdy ! .
1 [ s lseg2 iwib YuonnbbY i b
1AL T LA PR L ELE S it g wocsvnreeypmaavsysafeundl\ NNl avnanvarae Lebadd LR 2 Treessemscacccanan
i 1 2 2 ¢ 1
H . i
- . . .
H . 1
M &
1 1
I . 3
v +

R R e N R N ]

i
1
H
1
!
!
1
. S R
i : N
i { !
1 1 i
* ~ -
1 1 M
i i I
I i i .
- : 1 -
i I i H
I s M i
. I i ! .
' H i i i
+ 1 I .
' i I 1 H
i 1 I K
I 1 1 {
i i ! !
. 1 I .
i M 1 i
1 1 i i
1 1 I i
1 1 i i
. - H i .
. .

P L L T L L R S L L L T Ty T g R R T LT L LTy S ey T

Z 310A) [ lvsanv)

SISATUNV TV AG AT1J¥0D 47134V SNIVE9

PR Y

00w i

oyt

[ IR
SOy
tvCie

SSAN3IYH

137




. SSIANLHO 1 ¥d

00°05 1% duteti 96021 ou*gul 06 0o AR Y3 0049 vuten TRE ¥ [TACY 00
" TP ITE T RT L LI L LY FY PR YL PP T Y X L L RY T Y Y YY) semwanys [T T RY -tae Iy cnjnacnyt
1 1
{ 1
1 I
1 1
1 1
1 1
I 1

i 1 .
1 1
I 1
1 . i
1 -
I . H
1 . . LI 1
1 oy we e » ® 1
1 Cenfi¢Eisvves ¢ i
ves 8 © 3ele 82 seigvgrvisrce 1§

erevgeasvennensesnssstrsnancnssadosnliiayrnsanysilovan

[ 9] v 28 He
o 924 wlswyw

B0 e e b @ PP Pt G AP P B BRI b B Pt B P @ P e e 0= & e b P P B I e e Bt bt B B et B ha b ¢

[ 2t e 3
ve 823§ &
s (o ¢

» @ 1 »

s .8 §22 o
22 we
21is

™ Z2enew

2 le

sl

| S

eeasgssana covevesccccva LT TP 2 TP TR Y LD Y Y Ty

i
1
I
1
1
1
1
1
I
H
1
1
I
1
i
I 1
1 I
H i
I I
1 1
X 1
i 1
1 1
i 1
{ 1
1 1
i 1
1 14
! 1
1 i
1 1
i i

O L L L T L L T P R R Al et L S LTS L LT T

Z 310A) ] L1VSANVT]

O B AP 0 B bt D bt DA G d e e Bt G Pt e Bt et St B B B D R b Pt et St Bt St B B Bt et a b G B et P b B B et P v B

eterseirenntacacieren jeoows

SISATUNY TV AE ATLIFHHOONI Q31381 SNIVY9

[

00°¢1

cutyL2

09 4¢

ouTen

au°*ns

nuteL

[TRITY Y

SS3IN3FUO

138




SSANLHO T YYE

AETN wo a1l Su’vei 30°4314 [P 7Y [TV 00°09 Gu®sr cu'vi 6u°sl [V

S L LT L LA L R T T T R R R R L R L R X L AL L LR R TR LY P

e

.
* b=

4 b hd b b b B b Sw b e w6 Se B
e B s e b P B B St B B By e B et e e
.

P N R N LR o R A T

i
e T L T R A L L Lt

1

-

. L 4

@ e o

.

-

e ¢
22
e §C w2
I segyQugi?e
vellvennaleny
suell%fbblch
. v *260092
" v s IPYRuNLTLL
e feeinagnd
. ser 28lClH159%
.. » §2e511 002
P L L L T T T P e R
- - *» o (8¢
. L]

. »
.

e o= v o e

B 0 B 0t Bt Bt Pt e Bt P B Bes B P P b

L LT TP

B B G @ e b e B 4 Be

-

e B e Bt e Bea Bt G e S s g B B B
R e e LRI B S S R

2
1
I
1
1
1
!
1
!
1
4
i
I
1
i

S P St bt Pd G I D e B AP b bt R e b b B O et b B PP B E BN @ B S8 by 4 P B R R e Bt e e e

P L T L L T T N L L L P T PR PR R L R T LY Y e AL R L LT R

g 31VA) I Lvsanv]

SISATUNY TV A9 ATLIRH0D 3134V SNIVYY

T g e

00°%s

ou'et

Ju s

IS ]

au'nyg

ovteL

00 i &

[ AT

SSINIFUO

139




SSIANLHO 1YY

f0%08) gutey i butu2l GLsC ou°ub PRV 00°ue Yutar ovtus bu®sl u®o
teemcasn —samee —que sommage P T Y L L LT Y Y DO ey Y coagnesnqocnny®
. I H o L
1 1 1 H
b 1 1 1
1 I 1 1
i : i i
+ i L e Cl%¢
1 ! I i
h I b 1 :
”, H I l i
I I I 3 n
] * 1 1 ¢« 00"g}
3 H 4 1 1
] M 1 1 1
] H 1 LR 1
; . M » M i
* 1 1 * Gvta?
H I o » . 1 H
.,,, [wonecs L e e T T T P L T L T e L Y L L L DT ]
] 4 1. 2e v 22 i 1
] 1 voe 2 ] ve s . 1 I
. s 2 » M ¢ Guvy
1 1 . R e¢e . i 1
1 . » 8203022 ev a3 i 1 ()
1 i 4 22 ¢ o 22%e 1 ) pacd
: . 21 % . 1 1 m
. o ¢ 2 1 ¢ 0utan m
1 e v o2 . - I : P-4 o
i (XY * s ve o i i —-n“_v ~
1 e Jco - i 1 W ~
1 . ol 1 i
. 2 ]l » 1 LI IR TN
| 1 I » = l 1
3 { . i H
T T L Y mesmecssernese ccvcns P L L T T P P P P L L L P R P LS LI L P S R L L L R P LS |
1 { I
- : i +« 4GCS
) 1 1 i
1 ol 1 3
- . e H 1 i
4 i i i
i - H 1 e Cu'¢i
1 I 1 H
i I M 1
4 I 1 1
M i 1 1
- 1 . ¢ DUy
k i I 1 1
H 1 1 1
’ : { i i
1 14 1 !
3 + 1 1 ¢ (0°lo

P T L L L T L L L P T T R T R R P R L R PR P Y P Ty R L L L L T L e e R L LR L2 2

g 31047  []] lvsanv

SISATYNY TV A2 ATLIFYHOINT (31381 SNIWYY




SSINLIHOTYY

('R T8 cu*sel et 00°g01 00°ve

LC MY

0v°ve

vvsn

0G*vt

00451

vy

R L T L R e L Lk Lk T R P T X L N e T X T T Y Y Y R vuyeppupupy |

D T T T T e L L L T L L o L L L R e O il T T I,

* 1

1 1

1 i

I i

1 1

. 1

: !

1 1

H 1

1 1

. 1

1 1

M M

i e

: 1

. .

4 L4 H

1

1 . e s e & H s

1 1 3 . LX) slel s=qwe
. r4 . s s 2¢l2e 2¢nse
i (X} .y 2 . eley nGerce
] Ce sse & e LEE S PINL 4
4 °s @ veemNCSLLILS [
1 . » 2 SavelesyTpupene e
. & 2212152Ln
H . o ®e sn2% (228

H . se{21G{%{e

1 - . ¢ 227480922

1 2 v e c2n22

. . e & Ce 24ne

I ) . sfoey L)

S L4 el

i - cecnsecresPinscrccsncnccsonan
: v 2 ¢ 1

. .. S

I 1

1 1

1 | S

1 H

. 1

: I

1 i

1 1

1 1

. 1

14 1

1 }

1 1

1 i

. 1

L[]

P TR P PP P R AT LI 2L P R P Y P L P R L L D AL R L L L R R D S L T A L Al A T DL L L R LT L P L LR L L TR

/ 3T10A)

[1 LVSaNv]

e R e e e R e R e R e el el s

e e N R ey ]

-

P e e L L L L L T Ty P P O i

SISATUNY TV AZ ATLIRIY0D u148YT SNIVHY

i

P P b B PPt @ PP AP B Pt P B e BB E B o Bt Bt Dt b G b o b b e

R I N Nl el d el LA

ou*el

0u’ug

«0°%n

Gutng

0%y 9

co®iv

oL'ye

SSIAN33YO

141




B L T T T R I D L L L UL LT R L Ll L T T L T T T T T upn

SSINLHO T MY

Pt 0t g Bt Bt Dt Bt Bt Bt By B4 B g O Sy b By
Pt bt b e Bt Bt P Bt B4 e B bg Baw D G Bt Bee

C0°eS 00°s§ 1 cvoct 00°g01 [ TR T Outoye Go°Le (A 1] LAY dssit vt
e catnccnjancsyomnagaratqSonctancnitmnade cenarreregerec it nar T T tajeattdananin rotatan¢Bennqgronny®
. 1 1 »
1 I s I
1 1 ] 1
1 1 1 1
1 1 ! i
. 1 1 -
< H I H
1 1 1 H
i 1 1 i
1 1 I 1
. I I +
1 I ‘ H
i ! H H
I i 1 !
I 1 le M
- . R 2 s . 1 .
I * 221 2 es e . s 1
|=tasosmacccsuvner - tonocanisrrndoandonrlocncdrtic|(trotoransssnrcasaacstearetraacnnns cevetescrrencvcana
I . . e svs | . » 1 I3
1 » v e . » 2 el ¢ 1 1
- . ve S In o (X} » I *
1 [ . . oo & b4 M
i i . : I
1 . lesg 1 H
1 dec 1 :
. X rd 1
H o I i .

1 282 2 1
i e 2e2S i
1 o fels 1
. g 2eeld & 1
B¢ 22 ws2% 1
M e s osis H
b4
i
-
1
1
4
1
.
1
1
1 ¢
1
*
¢
1
{
i
*
.

LT T PR TR TR AP T

P e ae B P Be P P @ A Su P B S e Bt Ok B B bt Bt B B b

emycessjence it aaisRangtcansNecay

[ 3T0A) [1 1VSANYT]

ctrmcastarnienccionnagnmcatauneci mansvneng

SISATUNY TV AE A1LDFWYOINI @3134V1 SNIWY9

[y

ntet

0C .y

[UICRR

00°ny

buteL

ovtie

20°0s

SS3N33Y¥9

142




DS S

I's6  S°¢ T ON B'09 L'/ 6T N B9, ¢'TT  0°C ¢ ¢l N
9'8¢ 009 S'IT O 6T 9'¢8 T'S #'ST 0

143

0°'0 S'I8 9’81 € 0°'0 0°'0 ¢'ece L'L 1

't ¢'T 9°/6 h ¢'9 ¢'9 S'/8 M 9°'8 1T 6°C T'TL M

ON g M ON 0 M ON 0 d M
6T9T LN3IWo3g ZT9T LN3wo3g /9hT LN3W93g

INVYNIWIYISIQ dYINIT ¥ 40 JONVWHOJH3d




00l

(sAe@) 33tys qold

ZL- £e- 1e- 8t~
81- 92~ GE-

v

FAT

00¢2-

a3an1ox] 69T LNIW93S
a3an1ox3 SLivQ
908 € ALlly¥ng g01g

0e

oY

09

08

001

(%) Aoeanddy 330A

L4IHS SA AJV¥NIDY ONITIEVT SNIVY9 TTWWS ONI¥dS

144



(sAeg) 33tyS qolg dALie|3y

2l S 0 9- SL-
144 8 £ £- OlL- 86~ 0

09

08

—00L

4
| | l |
o o
<r o~
(%) Aoeuanddy 330A
145

a3an19x3 6T9T INIWL3S
a3anTox3 Sivp

1 y08 ¢ Allung do1g
INIW93§ HOV] NI L4IHG 39V¥3AY - L4IHG 807¢ = L4IHS 901g IAILYVIAY

14IHS JALLYTIY SA AIVHNIIY ONITIAVT SNIVHI TIVKS ONIYdS




SS3UUIALY Yeay

1L £9 85 £5 9
021 99 09 95 05 0
0
oz
s
40t &
S
(o]
=
o
Jog <€
=
os
Joot

a3an1ox3 gT9T LN3IW93g
a3an1ax3 sivg

208 € Allyng gog

SSINNIFYI NV3d SA AIVHNIIY ONITIgV] SNIVY9 TIWWS 9NI¥dS

146




SNY3L1Vd 3SCHL 0L 3¥NLINYLS

W3LSAS TIVH3IA0 L1dvav 01 ¥3quo NI YOIAVHIE 9NIT3IEGVT NI SNY3ILLVd JIsSveE HSIT9vLS3 aNv
ONIANVLISH3IANN NIVO 0L Ing (378VLdVAV ATTYNY3ILI ST 1SATYNY 3IHL SV SS3N3IAISNIII SLI Adg
d3i1vyisnyd 39 77IM NOA 404) 3INO 3JAIIHOV OL LON “13d0W ONIT349VT LSATVNY NV ansing

VIVA LVYSANV) NI ALITI19V¥Vd43S dOy) jlnlosgy 3¥01dX3]

(¥V3A 40 IWIL ANV, A¥OLSIH NI NOILISINDIV SA JONVIWYHOSN3Y
INIT3EYT JALLOVYILNI GNV INIANIIAN]

ON1738V1 3INIA14NO)

d0¥2117n}y

LSATYNY-11nY

SL394VL ONII3EV1 GINI43a-173Y

ISVE V1Y NIAIYA-NOISI(

YOIAVHIE ONIT3IAVT LSATYNY NI SNY311vd 9NIAT
-H3ANN AT3ILINI43A 3¥OW 3INS¥nd Ol INIWIY¥IXI IAISNIHIYAWOD “3ITVIS 394V v LINANO)

SNOT1VANIWK0D3Y

147




jNOILON 3HL 3L10W
-0dd 0L 3INNILINOD UNV LINIWIYIAXI JAISNIHIYAWOD 40 3¥NLINYLS HIAISNO)

$739V1 LSATVNV 40 LHOIT NI SIN3NOJWOD QNV W31SAS || 34NA320Y4 31vnIvAj

YVANITIVI dOYD @31234X3 ANV ¥OIAVHIE

VY1I3dS 03123dX3 40 SWY3L NI HL09 1d43IINOID JYNLYNOIS QUVANVLS V
A9 N3IATYQ SI ONTTI3IEVT NIVYO LVHL SISIHIOMAH 3IHL 3Y071dX3 ¥3HLUN -

1394V1 3HL 40 AYOLSIH NOILISINDIV
JA1133443 ANV ONITSHVT LSATYNY N33M1i3d SAIHSNOILVYI3¥ 3JHL INIWYX] -
SISATVNV 3137dWOD ONV 3Svd V1ivd OLINI SLINIW93S VIOSINNIY 31VHO4¥OIN]

SNV1d

148




D ERIN

DISTRIBUTION LIST

NASA/Johnson Space Center
Earth Obgservations Division
Houston, Texas 77058

Attention: Dr. Jon D. Erickson/SF3
Dr. R. P. Heydoin/SF3
Mr. M. C. Trichel/SF3
Mr. I. D. Browne/SF3
us. E. Laity/SF121
Dr. F. P. Weber/SF5
Mr. T. Pendleton/SF3

NASA/Johnson Space Center

Technical Library Branch

Houstun, Texas ~7058

Attention: Ms. Retha Shirkey/JM6
NASA/Johnson Space Center

Technical Support Procurement Branch
Houston, Texas 77058

Attention: Mr. Ben T. McGuire/BB6

NASA/Johnson Space Center

LACIE Development and Evaluation Department

Houston, Texas 77058

Attention: Mr. %. L. Carroll/C09

149

Number of Copies

—

N




	1980007274.pdf
	0001A02.TIF
	0001A03.TIF
	0001A04.TIF
	0001A05.TIF
	0001A06.TIF
	0001A07.TIF
	0001A08.TIF
	0001A09.TIF
	0001A10.TIF
	0001A11.TIF
	0001A12.TIF
	0001A13.TIF
	0001A14.TIF
	0001B01.TIF
	0001B02.TIF
	0001B03.TIF
	0001B04.TIF
	0001B05.TIF
	0001B06.TIF
	0001B07.TIF
	0001B08.TIF
	0001B09.TIF
	0001B10.TIF
	0001B11.TIF
	0001B12.TIF
	0001B13.TIF
	0001B14.TIF
	0001C01.TIF
	0001C02.TIF
	0001C03.TIF
	0001C04.TIF
	0001C05.TIF
	0001C06.TIF
	0001C07.TIF
	0001C08.TIF
	0001C09.TIF
	0001C10.TIF
	0001C11.TIF
	0001C12.TIF
	0001C13.TIF
	0001C14.TIF
	0001D01.TIF
	0001D02.TIF
	0001D03.TIF
	0001D04.TIF
	0001D05.TIF
	0001D06.TIF
	0001D07.TIF
	0001D08.TIF
	0001D09.TIF
	0001D10.TIF
	0001D11.TIF
	0001D12.TIF
	0001D13.TIF
	0001D14.TIF
	0001E01.TIF
	0001E02.TIF
	0001E03.TIF
	0001E04.TIF
	0001E05.TIF
	0001E06.TIF
	0001E07.TIF
	0001E08.TIF
	0001E09.TIF
	0001E10.TIF
	0001E11.TIF
	0001E12.TIF
	0001E13.TIF
	0001E14.TIF
	0001F01.TIF
	0001F02.TIF
	0001F03.TIF
	0001F04.TIF
	0001F05.TIF
	0001F06.TIF
	0001F07.TIF
	0001F08.TIF
	0001F09.TIF
	0001F10.TIF
	0001F11.TIF
	0001F12.TIF
	0001F13.TIF
	0001F14.TIF
	0001G01.TIF
	0001G02.TIF
	0001G03.TIF
	0001G04.TIF
	0001G05.TIF
	0001G06.TIF
	0001G07.TIF
	0001G08.TIF
	0001G09.TIF
	0001G10.TIF
	0001G11.TIF
	0001G12.TIF
	0001G13.TIF
	0001G14.TIF
	0002A02.TIF
	0002A03.TIF
	0002A04.TIF
	0002A05.TIF
	0002A06.TIF
	0002A07.TIF
	0002A08.TIF
	0002A09.TIF
	0002A10.TIF
	0002A11.TIF
	0002A12.TIF
	0002A13.TIF
	0002A14.TIF
	0002B01.TIF
	0002B02.TIF
	0002B03.TIF
	0002B04.TIF
	0002B05.TIF
	0002B06.TIF
	0002B07.TIF
	0002B08.TIF
	0002B09.TIF
	0002B10.TIF
	0002B11.TIF
	0002B12.TIF
	0002B13.TIF
	0002B14.TIF
	0002C01.TIF
	0002C02.TIF
	0002C03.TIF
	0002C04.TIF
	0002C05.TIF
	0002C06.TIF
	0002C07.TIF
	0002C08.TIF
	0002C09.TIF
	0002C10.TIF
	0002C11.TIF
	0002C12.TIF
	0002C13.TIF
	0002C14.TIF
	0002D01.TIF
	0002D02.TIF
	0002D03.TIF
	0002D04.TIF
	0002D05.TIF
	0002D06.TIF
	0002D07.TIF
	0002D08.TIF
	0002D09.TIF
	0002D10.TIF
	0002D11.TIF
	0002D12.TIF
	0002D13.TIF
	0002D14.TIF

	notice_poor quality MF.pdf
	0001A04.JPG
	0001A04.TIF
	0001A05.JPG
	0001A05.TIF
	0001A06.JPG
	0001A06.TIF
	0001A07.TIF
	0001A08.TIF
	0001A09.TIF
	0001A10.TIF
	0001A11.TIF
	0001A12.TIF
	0001A12a.JPG
	0001A12a.TIF
	0001B02.JPG
	0001B03.TIF
	0001B04.JPG
	0001B04.TIF
	0001B05.JPG
	0001B06.JPG
	0001B07.JPG
	0001B08.JPG
	0001B09.JPG
	0001B10.JPG
	0001B11.JPG
	0001B12.JPG
	0001B12a.JPG
	0001C02.JPG
	0001C03.JPG
	0001C04.JPG
	0001C05.JPG
	0001C06.JPG
	0001C07.JPG
	0001C08.JPG
	0001C09.JPG
	0001C10.JPG
	0001C11.JPG
	0001C12.JPG
	0001C12a.JPG
	0001E02.JPG
	0001E03.JPG
	0001E04.JPG
	0001E05.JPG
	0001E06.JPG




