BASIC PRINCIPLE OF SATELLITE PICTURES

The objective of this practical work is first to understand how a satellite picture can be built and second to study the basic principles of such pictures.

Figure 1 represents a fictive landscape such as it could be seen from a satellite.

[image: image3..pict]
Figure 2 shows a space cut-out of that same landscape.

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Captors on board satellites have been designed in such a way as to to pick up electromagnetic radiations separately according to different intervals of wavelengths of the electromagnetic spectrum called channels.

For SPOT3 , for example, there are three channels:

	Channels
	Spectral bands

	XS 1
	Green

	XS 2
	Red

	XS 3
	Infra-red


An analogical > digital converter transforms the photosensitive cells’mV into numbers from 0 to 255.

(Which means that 1 pixel = 1 byte)
	0 mV
	Electric current
	1800 mV

	0
	Digital counts
	255

	black
	Shades of grey
	white


[image: image1.png]



Figure 3
gives the numerical values of the electric signals picked up by the satellite’s captors.

The captor transforms the light it receives into electric current. In this example, the values correspond to the digitalisation of the electric signal given by the captor  XS-3 on board the SPOT satellite.
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Chart 4 gives you the number of bytes (N) according to the digitalised radiometric values.

	Valeur
	N
	 
	Valeur
	N
	 
	Valeur
	N
	 
	Valeur
	N
	 
	Valeur
	N

	0
	0
	 
	52
	0
	 
	104
	0
	 
	156
	0
	 
	208
	0

	1
	0
	 
	53
	2
	 
	105
	0
	 
	157
	0
	 
	209
	0

	2
	0
	 
	54
	4
	 
	106
	0
	 
	158
	0
	 
	210
	0

	3
	0
	 
	55
	2
	 
	107
	0
	 
	159
	0
	 
	211
	0

	4
	0
	 
	56
	0
	 
	108
	0
	 
	160
	0
	 
	212
	0

	5
	0
	 
	57
	5
	 
	109
	0
	 
	161
	0
	 
	213
	0

	6
	0
	 
	58
	3
	 
	110
	0
	 
	162
	0
	 
	214
	0

	7
	0
	 
	59
	2
	 
	111
	0
	 
	163
	0
	 
	215
	0

	8
	0
	 
	60
	2
	 
	112
	0
	 
	164
	0
	 
	216
	0

	9
	0
	 
	61
	1
	 
	113
	0
	 
	165
	0
	 
	217
	0

	10
	0
	 
	62
	1
	 
	114
	0
	 
	166
	0
	 
	218
	0

	11
	0
	 
	63
	1
	 
	115
	0
	 
	167
	0
	 
	219
	0

	12
	0
	 
	64
	1
	 
	116
	0
	 
	168
	0
	 
	220
	0

	13
	0
	 
	65
	3
	 
	117
	0
	 
	169
	0
	 
	221
	0

	14
	0
	 
	66
	1
	 
	118
	0
	 
	170
	0
	 
	222
	0

	15
	0
	 
	67
	0
	 
	119
	0
	 
	171
	0
	 
	223
	0

	16
	0
	 
	68
	0
	 
	120
	1
	 
	172
	0
	 
	224
	0

	17
	0
	 
	69
	0
	 
	121
	0
	 
	173
	0
	 
	225
	0

	18
	0
	 
	70
	0
	 
	122
	0
	 
	174
	0
	 
	226
	0

	19
	0
	 
	71
	0
	 
	123
	0
	 
	175
	0
	 
	227
	0

	20
	0
	 
	72
	0
	 
	124
	0
	 
	176
	0
	 
	228
	0

	21
	0
	 
	73
	0
	 
	125
	1
	 
	177
	0
	 
	229
	0

	22
	1
	 
	74
	0
	 
	126
	1
	 
	178
	0
	 
	230
	0

	23
	2
	 
	75
	0
	 
	127
	3
	 
	179
	0
	 
	231
	0

	24
	2
	 
	76
	0
	 
	128
	3
	 
	180
	0
	 
	232
	0

	25
	1
	 
	77
	0
	 
	129
	2
	 
	181
	0
	 
	233
	0

	26
	4
	 
	78
	0
	 
	130
	1
	 
	182
	0
	 
	234
	0

	27
	4
	 
	79
	0
	 
	131
	2
	 
	183
	0
	 
	235
	0

	28
	2
	 
	80
	0
	 
	132
	1
	 
	184
	0
	 
	236
	0

	29
	2
	 
	81
	0
	 
	133
	0
	 
	185
	0
	 
	237
	0

	30
	5
	 
	82
	0
	 
	134
	0
	 
	186
	0
	 
	238
	0

	31
	1
	 
	83
	0
	 
	135
	0
	 
	187
	0
	 
	239
	0

	32
	0
	 
	84
	0
	 
	136
	0
	 
	188
	0
	 
	240
	0

	33
	1
	 
	85
	0
	 
	137
	0
	 
	189
	0
	 
	241
	0

	34
	2
	 
	86
	0
	 
	138
	0
	 
	190
	0
	 
	242
	0

	35
	2
	 
	87
	0
	 
	139
	0
	 
	191
	0
	 
	243
	0

	36
	1
	 
	88
	0
	 
	140
	3
	 
	192
	0
	 
	244
	0

	37
	1
	 
	89
	0
	 
	141
	0
	 
	193
	0
	 
	245
	0

	38
	0
	 
	90
	1
	 
	142
	0
	 
	194
	0
	 
	246
	0

	39
	1
	 
	91
	0
	 
	143
	0
	 
	195
	0
	 
	247
	0

	40
	1
	 
	92
	0
	 
	144
	2
	 
	196
	0
	 
	248
	0

	41
	0
	 
	93
	0
	 
	145
	1
	 
	197
	0
	 
	249
	0

	42
	0
	 
	94
	0
	 
	146
	1
	 
	198
	0
	 
	250
	0

	43
	0
	 
	95
	0
	 
	147
	2
	 
	199
	0
	 
	251
	0

	44
	0
	 
	96
	0
	 
	148
	1
	 
	200
	0
	 
	252
	0

	45
	1
	 
	97
	1
	 
	149
	4
	 
	201
	0
	 
	253
	0

	46
	0
	 
	98
	0
	 
	150
	1
	 
	202
	0
	 
	254
	0

	47
	0
	 
	99
	1
	 
	151
	2
	 
	203
	0
	 
	255
	0

	48
	1
	 
	100
	0
	 
	152
	0
	 
	204
	0
	 
	 
	 

	49
	0
	 
	101
	0
	 
	153
	0
	 
	205
	0
	 
	 
	 

	50
	0
	 
	102
	0
	 
	154
	1
	 
	206
	0
	 
	 
	 

	51
	0
	 
	103
	0
	 
	155
	1
	 
	207
	0
	 
	 
	 


- Use a spreadsheet in order to draw a diagram showing the number of bytes according to the radiometrical values (histogram).
- Divide the histogram into 4 parts and determine the borns.

a) for the water areas  (… < radiometrical value of water < …)

b) for the forest areas  (… < radiometrical value of forest < …)

c) for the cultivated areas( … < radiometrical value of areas under cultivations  < …)

d) for the bare soil areas (… < radiometrical value of soil < …)
- For each part, you have to choose some shade of grey, or else some colour (refered to as « false colour »).

- Colour each byte and compare the result with the fictive image.

- Calculate the surface of the cultivated area, of the bare soil area, of the water area and of the forest area, knowing that one pixel represents a surface of 20 m by 20 m. (Use “SUM” on your spreadsheet).

Correction :

 EMBED Excel.Sheet.8  
[image: image2.wmf]

4 parts in the histogram:

a) for the water areas 20 < radiometrical value of water < 41

b) for the forest areas  45 < radiometrical value of forest < 70

c) for the cultivated areas 90< radiometrical value of areas under cultivations  < 135

d) for the bare soil areas 140 < radiometrical value of soil < 160
Nomber of pixel and aera

a) for the water 33 pixels

b) for the forest areas 30 pixels

c) for the cultivated areas 18 pixels

d) for the bare soil areas 19 pixels

One pixels aera de 20m x 20m, give de 400 m2

a) for the water 33 pixels give 13200 m2
b) for the forest areas 30 pixels give 12000 m2
c) for the cultivated areas 18 pixels give 7200 m2
d) for the bare soil areas 19 pixels give 7600 m2
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Valeurs radiométriques

Nombres



Tableau valeur radiométrique

		Valeur		N				Valeur		N				Valeur		N				Valeur		N				Valeur		N

		0		0				52		0				104		0				156		0				208		0

		1		0				53		2				105		0				157		0				209		0

		2		0				54		4				106		0				158		0				210		0

		3		0				55		2				107		0				159		0				211		0

		4		0				56		0				108		0				160		0				212		0

		5		0				57		5				109		0				161		0				213		0

		6		0				58		3				110		0				162		0				214		0

		7		0				59		2				111		0				163		0				215		0

		8		0				60		2				112		0				164		0				216		0

		9		0				61		1				113		0				165		0				217		0

		10		0				62		1				114		0				166		0				218		0

		11		0				63		1				115		0				167		0				219		0

		12		0				64		1				116		0				168		0				220		0

		13		0				65		3				117		0				169		0				221		0

		14		0				66		1				118		0				170		0				222		0

		15		0				67		0				119		0				171		0				223		0

		16		0				68		0				120		1				172		0				224		0

		17		0				69		0				121		0				173		0				225		0

		18		0				70		0				122		0				174		0				226		0

		19		0				71		0				123		0				175		0				227		0

		20		0				72		0				124		0				176		0				228		0

		21		0				73		0				125		1				177		0				229		0

		22		1				74		0				126		1				178		0				230		0

		23		2				75		0				127		3				179		0				231		0

		24		2				76		0				128		3				180		0				232		0

		25		1				77		0				129		2				181		0				233		0

		26		4				78		0				130		1				182		0				234		0

		27		4				79		0				131		2				183		0				235		0

		28		2				80		0				132		1				184		0				236		0

		29		2				81		0				133		0				185		0				237		0

		30		5				82		0				134		0				186		0				238		0

		31		1				83		0				135		0				187		0				239		0

		32		0				84		0				136		0				188		0				240		0

		33		1				85		0				137		0				189		0				241		0

		34		2				86		0				138		0				190		0				242		0

		35		2				87		0				139		0				191		0				243		0

		36		1				88		0				140		3				192		0				244		0

		37		1				89		0				141		0				193		0				245		0

		38		0				90		1				142		0				194		0				246		0

		39		1				91		0				143		0				195		0				247		0

		40		1				92		0				144		2				196		0				248		0

		41		0				93		0				145		1				197		0				249		0

		42		0				94		0				146		1				198		0				250		0

		43		0				95		0				147		2				199		0				251		0

		44		0				96		0				148		1				200		0				252		0

		45		1				97		1				149		4				201		0				253		0

		46		0				98		0				150		1				202		0				254		0

		47		0				99		1				151		2				203		0				255		0

		48		1				100		0				152		0				204		0

		49		0				101		0				153		0				205		0

		50		0				102		0				154		1				206		0

		51		0				103		0				155		1				207		0
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