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Remote Sensing methods employed i the service of Archaeological rmvestigations include :

7 Aerial photograpty

2. Hultispectral and Hyperspectral Sensors

3. Thermal [rfFared Aultispectral Scanrer

4. Color /mfFared Film (C/K)

S Microwave KRadar -
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’Polar orbit™

« Sunsynchronous orbit
1s also called polar
orbit because satellite
passes polar regions

« Ascending pass:
satellite 1s flying
from south to north

» Descending pass:
satellite 1s flying
from north to south




dalaiall 038 5 ¢ )Y o (e e D (Ladiien) Gaadall (b Gm )Y Jsa eluall padll o LS
e W adin) (Kay Al Gewadll Cosiia Calidt swath ) (el Caa) sl Lgide (3l Lo o
S S a b adall g S st A i 5 e O e Lo sl s Cumy GA) () jnines
M@Wcuﬂ\%hdww@\ U\A(d)‘d‘é‘uﬂ\uﬁ)wdﬁw‘)\y‘
ASJAJLSGM\JASJ\J\AAL)\&?.\UA} L_\\JM\@L\JLQ‘);\MLJMQJSJML;GM\

: Sl O i dmy e W) dand el g el ALGSH Apdaail) iy e ()Y

by NA SA

scientis's




U‘J;\y\ cbu&.cw\ Wéﬁ@ﬁbﬁ J}JAMQ’_QM \JAAS‘ JjuumOrb”ql Cycle t_i\J\JAM L')A;UA\SSJ}J(LQ.\SA" X
ol 35l 020 o Bl s ¢ AL () elia jad e S laall 3 ) 9l dgia 3 sl (alisS 5 (Nadlir point) sbaill 4dati e
(revisit period) 3L} sale) 3 yia"

JEd) s e Lgba s eAlliie il ol Aalall vie Fals dey e b cilindas 8 Aall Aals 5,30 sale) 5 53 el
neqr-polqr MLSS\ Al L_i\)\JAM A uﬁj .Hazards L_Ij\jﬂ\j t_i\_ﬂ.a.a:\sj‘ )\4\ :\_\S\)A ji a_\:))j\ % ‘\Jd.\ R )\.uﬁd\ 2\.\5‘)4&
i 20 A 55N Sl (pa 8 ) S L3 s high lafitude 3l G sl sy 3 3Hdl cldorbits

Lgch.a.aj\ JASM 3)}\;3.4]\ L_i\)\..um]\



dilSad) dodanal)
il glalall MEM&@MY‘S\.\‘JJJH’JJJMY\W}MJ&J\UMMM\U&MU&JMY\ oﬁ\uﬁ
ke priind gl (s Cangd) g s Bains 0S5 Al (8 83 g pall Cllsaiall ) Lpusniad oy ) Aidaiall el
L_u\o\}uj;\.msj\d)&d;bwchaﬂ\L\Jo\f\.auuué_\)\sd\d.&mj MJ\JMM\)L@_E\@LML\YJoJ.\.\S
e Lai w\@udww\mymh\j)@@muuﬁmwmgummﬁ‘Uw\d;uw
;La.d\mb o)JﬁMLAAMJJMSmYuSJC)m)A&_\\)MU@M\Mmumdﬁu\)ﬁaﬂ\mo}u\d;\.h

Felall LW clise 5 Gl Leall gn L Lad o oasmse Gl g
PEEN o) dalise Laly (o yas L.rmj Odawy) el spatial resolution 4xlSall C}"‘UM da ) e 4yl Jualds J.q.uuj
Lo o @l jriinal 404l # s gll 4a j0 aaiad s smallest features can be detected st (Say 3l gl

(IFOV) sl Instantaneous Field of View 4daslll 4,5 31 Jlas audy (o 2

FJ}BDJJMMMJM@JJM&\A\J\UAL@_\AJJL)SA.\GJ\‘\MJY\MM\JMJAMMJJ\LJHJA}
MBGAWUAJY\QJQM\DJAJC ua)‘j\c.buu.au.nua_mj\&\s;)\uﬁ|FOWL_1)*4JMJA5\4$.L:AA]\4AL»A&_1M;
u\a AMaa o Hledial Sa u—‘é .@_1\3 ?" ey il ‘51\5.0 T2 da y) u_‘aﬂ\ Lﬁ‘ resolution cell C}é}]\
mﬁmwda\u@\ﬁmuwg@u@ C}M)J\mhw)ﬁ\u)&u\j\djmu\uumj\ a3aliia

Gl\_\]\d&uﬂ\)j:u\ OJM‘j\MuSmujﬁcjij



‘SATELLITE FIELD OF VIEW

direction of flight

o
-. -
~
-
" v
-’. - e ...
L e,

® CCRS/CCT



J:u.ai 2Ly p|xe|5 (d.ms.\j\) \JJ\AM ji)mh:d\ u.q:\ﬁjs.m.ou.ou)s.umdc )L:.u.\u\}f\ L_il_ﬁ)A uiﬁ OJMY\ éml.as
eLMa\ SIS ) A i) A8al) anadl Sy A pall (e Badas dalise JidT g Ay e LAY () S5 30l A_uJ.d\‘_g:_ Bas
&\}1\ O

spatial resolution 4xlSall 4y juill 484l

aﬂ\@&@w@h@w‘ﬁchwwu&m%a\@&\).1.1.4.\5\o).ls.ila.as.a
bh@aﬁwd\;wgu\ﬁjw\ UJJ)\ALJA‘\_ULASMDJJAAS\UJS.UJQ|X€ DJJMM GAMJ«‘\MJY\

L aie a\sﬂ\j\uﬁu\ﬂs\dﬁw,@‘w,\mgu\dmuwmw)%w”@\)mm
daca ) dalue Jic3 Pixel @Mu\mdsu\wm S e Y wu@g,}as\ﬁhy@wwmg\
@.\H\u\.z_uY\u\ﬁu.u\.uY\ \&L_A‘;J ‘U"Jy\-’e“dﬁu—’j*"@-ue-‘-"\-““—‘-‘A‘\-’“L“Y‘LMM)M(‘-‘SS\L_A“‘J—’)—’

Caieaiy LY due o1l il u@d\ﬂﬂ\w@wmda&;ujmuww\um‘_;u;\w@u

High spatial resolution: 0.41 - 4 m
Low spatial resolution: 30 - > 1000 m
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, SEE NEXT FIG:

* MODIS: 250 - 1000 m

* Landsat MSS: 80 m

* Landsat 5,7, 8: 30 m (15 m panchromatic)
* SPOT: 20 m

* ASTER: 15m

* Digital Globe 0.4 m (0.3m next year)
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High spectral resolution: - 220 bands

Medium spectral resolution: 3 - 15 bands

Low spectral resolution: - 3 bands.



TEMPORAL RESOLUTION A4ia 3l 4dall

58 i e ) 2 e JladiunY) (8 deee Mitemporal resolution a3l o dgall 7 gl da jo )
da Al dalladl) dall 8 &3 gey dpclicall Sl il bl sae ) S5 W 3ale Sl grevisit period 3oL sale]
OJJSJ‘DJAdﬁmgﬁiofﬂm‘jy\w\wﬂWeﬁémwJM\eM@AJ\JiMEA\C%J\
abmg.@ajﬁ\w\@M@\m%;&@ﬁ\}ﬁﬂaﬂgu@‘Jwy\&\ﬁiu@jﬁu@i
‘M\jéu‘ﬂ‘szﬁ\.@AJ&\ﬁb&&MMM‘MJ‘CFJ‘&JJU&HwJ
.UAJAj\zj\JJM\LJJMd;\L
gﬁxﬂugiwmzqm@ja\)ﬁg@ﬂ\@uww\uﬂamf@ﬂg‘;ss)ﬂ\d\
DS (e 48 Sy e 138 5 6l 5 5 50 pn b5 8 Calaa S A€l ailadlli aey e e ] e slac



Sl Al g ddydall | pailadll | gan,

dilal) 484t
Bl ate) GlBuatl) aae
pse Qd=la .
il 5 S50
LY 5 S
¢

el

8.3 VY VoY y "o 0.41 YeoA
v.o ¢o. YU A o Y1 0.65 oo
v TAY vy ¥ 5 Y 0.82 Y444 m
\ ¢ T o < 1.5 Yoye
V1 V.o 1o ¥ Y. Yo Y444
11 V.o VAo X Y. Vo Yoy
it V.o YAO A e Yo Y4414




High temporal resolution: < 24 hours - 3 days
Medium temporal resolution: 4 - 16 days

Low temporal resolution: > 16 days
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Maryland

e Low spatial resolution (1 km):
— Major regional features are visible (rivers, urban areas, clouds)
— Detailed features are NOT visible!



e High spatial resolution (10 m):
— Detailed features are visible!
— Usually high spatial resolution images are expensive!!
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4l iy) 4y juail) A3AN)(RADIOMETRIC RESOLUTION)

8-bit 12-bit

256 4,096
Grey Levels

By comparing a 2-bit image with an 8-bit
image, we can see that there is a large
difference in the level of detail discernible
depending on their radiometric resolutions.
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SENSOR RESOLUTION

Spatial — the size of field of view (pixel size)

Spectral - range of EM spectrum each band of sensor detects

Temporal - frequency of measurements at a certain location
Radiometric — sensitivity of a sensor to difference in EM energy strength

(recording resolution of sensor)

Radiometric: a sensor records EM energy as brightness value (integer)

: Conversion from binary to decimal for 2-bit
2-bit I.-’ ‘ 00 = Ox2! +0x2° = 0
01 = Ox21 +1x20 =1
10 1x21 +0x20 =2
11 1x21 +1x20=3

8-bit IH
9-bit I’_.‘




SENSOR RESOLUTION

radiometric
] Brightness value
spatial range Associated
Spatial Columns () (typically 8 bit) gray-scale
Lines or 1 2 3 4 S 1 255 T white
2
Bands (k)
3 spectral 27 9
4
0 —- black
Picture element (pixel) at location
Line 4, Column 4, in Band 1 has a
Brightness Value 0of24, i.e., BV4,4,1 =24.
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36,000 kilometers

s A ol sall 5 ( ORIENTATION
Geostationary Orbits
oY) g AN @ jaal)

Aahaidl udi et e Jead laa Alle leldi ) e de g sal) ducliall LY
oY) e T ol e Lo b (S5 ClEN) S 3 Y1 (e Al jall
Vleew Gleld )l Jde a8 )Vl ae A3EN HLEY) 038 3 Geostationary orbits
DL st il plaall odag L Y] Ol Ao el Had 5 LusE jieslS
YL Ll axd g ¢ )V (e Badas Al (e B aiue Gila glae gty dpeliall

LA e W 3 e licall LY A i (g i) Ll



Near polar O rb“‘s
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”Polar orbit”

* Sunsynchronous orbit
1s also called polar
orbit because satellite
passes polar regions

* Ascending pass:
satellite 1s flying
from south to north

* Descending pass:
satellite 1s flying
from north to south
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