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Objetivo

Abordar conceitos basicos de SIG e
uma visao de mercado sobre SIG
dedicados a agricultura de precisao
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Acoes

ATUAR

(fazer as aplicacoes)

MONITORAR

(coletar dados)

DIAGNOSTICAR - ANALISAR
(gerar recomendacoes)

(gerar mapas)
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Sistema de Informacao Geografica — SIG (GIS)

» SIG é software
» Essencialmente permite trabalhar com dados georreferenciados:
* organizacao
* edicao
 analise
* visualizacao

* armazenamento
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Systems Applications

[ — B
General GIS System Data GIS General Public
Programmers Developers Managers Providers Specialists Users Users

1970s — a few hundred innovators establishing the
foundation of geotechnology

e 1980s — a few thousand pacesetters applying the

technology to a small set of disciplines (RS. GIS)

1990s — hundreds of thousands GIS specialists and general users (RS, GIS, GPS)

_:
2000s - millions of general and public users (RS. GIS, GPS. MMM)

Figure 41.1. The evolution of the Geotechnology Community has broadened its membership in numbers, interests, backgrounds and depth of understanding.

© 2007, Joseph K. Berry—permission to copy granted
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SIG para AP
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Adaptado de LOPOES, F.A., 2009
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Adaptado de LOPOES, F.A., 2009
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Adaptado de LOPOES, F.A., 2009
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Adaptado de LOPOES, F.A., 2009
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Molin, Amaral & Colaco, 2015

As informacoes
virtualmente sao
organizadas em
camadas para .
analises e
operacoes
matematicas

NDVI

Tipos de solo

Imagem de satélite

a.I

| Estagio da
EixelID | xonaltuae 2o Cracuivigace vegelagao
PVe 388

-48,76788  -21,53682 0,256 3525 Inicial
7 -48,76957 -21,53790 0,236 3985 PVe 382 Inicial
18 -48,80212  -21,54530 0,369 4502 PVe 406 Intermediario
26 -48,82565 -21,54981 0,345 4105 PVe 395 Intermediario
32 -48,78892  -21,55361 0,368 3950 PVe 369 Intermediario
66 -48,77752  -21,55789 0,372 4921 LVAd 264 Inrermediario
105 -48,79289  -21,57411 0,252 3211 LVAd 316 Inicial
115 -48,81532 -21,58369 0,569 5690 LVAd 307 Final
129 -48,80145  -21,58991 0,695 6100 LVAd 310 Final
167 -48,81798  -21,59311 0,495 5230 LVAd 257 Intermediario
198 -48,77711  -21,59723 0,574 5812 LVAd 254 Final
214 -48,79368  -21,60002 0,542 5345 LVe 538 Final
253 -48,76969  -21,61525 0,563 5625 LVe 594 Final
307 -48,78521  -21,61913 0,612 6023 LVe 530 Final
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Soraiid | Mol SEaiET e | TR TR e 4 Y 25| o Ao Festme|  Longitude Latitude

37833800 5105134 134231 64 82 323 Bed: 786 126860121 A68a364: B2¢: -BRBHZ0GI0NG: -21.4044764;
39861802 . 18.2015: 5107724 134178 511.74 . 300 119 3.23:3340 5764 819 12263937 4642362: 837 -BEBH18G811: -21.4044764;
4223.0838 16.6899;: 5109949 13,0932 51141 bh4: 120 323:3452 5498, 883 11683751 4R15372¢ 962: -DRBH169613; -21.4044764;
4417 649k . 138286 B11.3740 13,4088 5114 BEO: 108 3.23:3604 Be78: 837.11.193689; ABBR3AT: BRI -BEBH1EN216: -21 4044764
4492 1066 . 165490 5120450 133778 511.78 . enni12s 32313624 B1.96) 8587 11008641 467386 BE7! -BEBH1ING17: -21 4044764
43685342 . 16.0352; 5121740 13,3734 571.94 . 3b4: 136 323 5333 921 1133637 4695377 961 -05BH111620: -21.4044764;

PB1.780 B89 132642251 4705329 819 -5REA07I024: -21.4044764
00,000 0.0 1430 HDE0; 9000306 0931 SDD.0UUDI/Eh; ~L ] HUHE /e
003 478 15162799: 4805282° BE7: -BEBO034428: 214044764
7267 A06 1B 7EA979; A83hC 68 B43: -BEBANIAIZ0: -21.4044764;
7458 362 162601 03: 485 2261: B18! -BRBAAGAEIS: -21 4044764
76.06: 334 16662191 48752060 791: -050097R030: -21.4044764;
737 320017075257 487 heh0;  7h7: -BHBRAS7237: -21.4044764;
7060 312 17623305 A888240; 716: -BEBAAITAIE: -21 4044764
79668 309 18023331 46872224 BEG: -55.58918641: -21.4044764;
8049 311 18525331 4875199 B18: -5550849343; -21.4044764;
087 313:18833314; 4885173 B78: -BBBAAAN0AG: -21.4044764;
81,34, 31319132317 485a1.64: Bh7: -BBBAGEN7AS: -21.4044764;
0208 307 1908:392: 4875193 569: -0500041450: -21.4044764;
0358 284 16685062 49152683 575: -BHBAECZ1AZ: 214044764
05083 270 18673806 49853 60: 5494: -BBBAE0ZERD: -21.4044764;
0052 253 1831 3085: 5025467 B.07: -0500703057: -21.4044764;
91,32, 230 18105365: 5085568 B15: -5550764259: -21.4044764;
9401 211: 1787 36.24; 51458608 B18: -BBBA7A48G7: -21.4044764;
96,60 184 1789635860 51827.31: B18: -BBBE7EREAS: -21.4044764;
9942 181 18.167099: 5215788 B16: -050O706360: -21.4044764;
0305 1700 18607388: 52458.44: BOG: -5558RB7067: -21.4044764;
08,03 186 19317776 527808 BA9R: -BBBAEGT7F0: -21.4044764;
1422 136 20173256 53059.86¢ 5.81: -DHOOGR4AG47Z: -21.4044764;
2031119, 209937 31 ¢ 5345063 565 -BEBOG2A174: -21.4044764;
edef: 106: 21623042: 5375114 BhE: -BEBAE0ARTE: -21.4044764;
24961 1.061 21.623084: 53751.23¢ B5hd4: -BEBBRG0GTE: -21.4044764;

36138498 . P WIE7R4ED 5128941 13B283:  G13.868: 24 B2ED 106 322
Jeuf 9440 1303005 0143992 13.£4900 2143/ . €01 1edi 3£l
28944054 158515 5133370 12.8582 515.09 442 145 3.20:3065
285126660 156388 b138842 128133 517N . 48.0: 144 3.20:30.11
25481822 13,9376 138241 13,0958 ERE H C0.796: BEE: 138 318:28496
24719446 16,1365 5744690 132578 515078 1126 B8.8: 174: 317:30.21
2438 3207 15,7378 5147268 130188 515378 pO.7e0; F08: 146: 313:30.90
2444 3395 13,0380 B145149 13.2861 515408 0.643; 470 144: 309:3203
24932401 13.2823: 5140141 12,9548 510520 0843 B16: 176 302:33h54
25812584 152609 BT4E107 13.3051 ERE H 1134 B11: 172 293:3538
26761265 16,0803 51571405 134214 LR | P1.432; 449: 161 285:3696
2706 6404 12,9377 b1 0627 13,2803 LR H C1.6hd: BEE: 124 282:37 68
25967316 12.8707; 5152019 131387 x| 1790 78.0: 1349: 287:3712
23zganea 12,8373 5154849 13,4568 LNE | P1.831;. 580: 156: 301:3545
1852 44974 14,0465 B1BA721 141845 51704 1,707 433: 194:  320:33.31
15365435 15.3146:  516.0191 14.2184 517298 P2045: 7hO: 238 3d41:31.21
conl 11350070 162478 5163921 150139 R H poe7y: BAO: PEAD 3R1:29.4]
qonl 782 7250 16,7678 B16.5949 14804 E17.958¢ o 7B BhE: 214 377:27494
gan 444.0408 17.6040: 516 EAG0 14.6801 b1z £3239: 890: 301 3480:268.70
gan 25640215 174230 517.0253 14.4398 518.708: P3.674: 105.3: 349 396:2648
qan 15,9035 165648 5172772 14.2464 518858 £3.699; 1553 330: 403:2402
qan 0.0000 16,3875 B175045 14.9444 51901 £4819: 390: 268 406:2213
16.2488: 5176443 16,2904 519338
161880 517 RE67 16.5037 519,348
16,2433  B17EG7h 16,8078 51931
B.7727: B17.7020 17.1350 519.41

cjon 0.0000
Cjon 00000
Con 0.0000
Zolvoon 0.0000

Po120; 464: 34 411:18.47
Po499; B01: 333 416:17.71
£l B30: 320: 418:16.31
1226 3261 420
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SIG — Sistema de Informacao Geografica

Soil Layer

0

epresentation of
ata in raster format

\%
Cell (1,3)

No formato RASTER o espaco € dividido em células, cada
célula tem um valor e este valor define a forma da
apresentacao visual.
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SIG — Sistema de Informacao Geografica

B
B|B|B BiB|B| |R|R
B B|B|BIB[B| |B| |R
B Bl |IR
B Bl [R
B Bl [R
B Bl [R|R
B Bl [R
B Bl [R
B Bl |R
B Bl |R
B|B|B|B|B|B R

R|R

RI{R

RASTER REPRESENTATION OF
FIELD BOUNDARY & ROAD

No formato VECTOR (ou Lattice), a unidade basica sao
pontos ou linhas com coordenadas x e y (latitude e longitude).
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SIG — Sistema de Informacao Geografica

MAP FEATURE GIS GIS
VECTOR FORMAT RASTER FORMAT

POINT £ ® (xy) m cell
Coordinate
Point

LINE

1]

Il

| |
AREA @ 3
IRERER!

Representacdes graficas de Vector (Lattice) e Raster.
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2D Lattice

Reference Frame

a3}

feey

- L 2500 feet
- 2300 feet -
. 2100 feet 3D Lattice
1900 feet
K AT feet
Data l 1500 fest
= ' - 1300 feet
2 | 22 2 oo Hoviie 3D Grid
9 (1879 1877 186 1817 1802 Tobfeet
2 500 feet
8 1814 1818 132 1804 1805
7 178 1794 1801 1816 1822 %
6 175 1784 1814 1883 184 i
5 725 1700 1841 187 1990
4 HBY3 1754 1847 194 206 ¢ =
3 1664 1737 1826 18% 1943 & a -
2 16% 1718 1784 1826 1843 i g
1 623 1703 1768 1795 m
4] 3
Data Values ]
2D Grid
Figure 1.1. Grid-based data can be displayed in 2-D/3-D lattice or grid forms. © 2007, Joseph K. Berry—permission to copy granted
juse]
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...3D Grid display pushes ... 3D Lattice display
each cell up to the level of pushes the nodes of the
the stored valite wirefirame up to the valie

3D Grid
“Bfﬂ(?ky”

3D Lattice

“Smooth”

Figure 1.3. 3-D display “pushes-up” the grid or lattice reference frame to the relative © 2007, Joseph K. Berry—permission to copy granted
height of the stored map values.
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SIG genérico

AP e Sistemas de Informacao Geografica ACGIS
Erdas
ENVI
Mercado de SIG TNT Mips
Programas de SIG dedicado GeoMedia (SISGRAF)
gerenciamento para AP Geomatica...
espacializado 1 >R$ 10000
Programas que pr——
acompanham SGIS SIG_ livre
monitores e g%”lgg
outros Pro - US$ 3750 + 1030/aN0
equipamentos ~ Farm Works (1) etc

TrackMaker
MapSource
GeoOffice

etc <R$200

(programas de
mapas)

FieldStar
Apex

SMS (AgLeader) (2)
Campeiro (3)
FalkerMap (4)

<R$1000

R$2000 - 6000

(1) Pro — R$ 3000

novo — R$ 4200

(2) avancado R$ 9500

(3) R$ 800

(4) R$ 1590 + treinamento

SIG web para AP:

Summit (SST/Proagrica)
InCeres

Agrian

AgStudio (Granular/Corteva)
GeoAgro (Argentina)

\

SIG basico

il
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Organizacao hierarquica dos dados facilita a geracao
de informacao para o gerenciamento

e e e e ]

Cliente

Fazenda

nlLAP Prof. J. P. Molin



[ ] (302.2ha.)Field Boundary
e Pontos

200 0 200 400 Meters
== ____———|
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v

B 210 -330
i [_]330-379
I 37.9 -428
Bl 428 -497
B 497 -581

Sssissace]

800 0 eters

[usel
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alhao 302.2 ha

300

300

600

900

@
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Meters

Calcario recomendado
B 200 - 667 kg/ha
668 - 1267 kg/ha
1267 - 1787 kg/ha
B 1787 -2274 kg/ha
B 2274 - 3465 kg/ha




Algebra de mapas

Diferencia

Os dados (mapas) sao adquiridos da base de dados (a); dois temas no
formato raster sdo usados (b) para gerar um terceiro tema (mapa) por
algebra (c) e o novo tema (mapa) € armazenado na base de dados (d)

© 2007, Joseph K. Berry—permission to copy granted
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Mapas de colheita de laranja com suas respectivas legendas: primeira colheita (a), segunda

colheita (b) e da soma das colheitas (c)

Bl 122
21.2-
242
Il 270 -
I 207 -

(@)

As planilhas permitem que o usuario efetue operacfOes aritmeéticas

-212

242

-27.0

30.7
388

Il 0o0-5¢6
56-8.3

83-11.1
Bl 11.1-147
I 147 -285

(b)

Il 180-2638
268 -31.4
21.4-350

I 250-2392

Bl 2°2-595

no proprio SIG.

Mantendo a coluna “Id”, que € a coluna de identificacdo dos pixels, pode-se adicionar
novas colunas nessa tabela, como por exemplo as produtividades de outros mapas. Apos
adicionar a produtividade de outro mapa, pode-se fazer as somas das produtividades.

[usel
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s0ja0708
B 1000 - 2000

2000 - 2500

2500 - 3000
I 3000 - 3600
I 3600 - 4000
I 4000 - 4800
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(6621 kg/ha x 5 kg)/1000 = 33,1 kg/ha (K20)

Milho safrinha08
B 500 - 3500

3500 - 4000

4000 - 4500
N 4500 - 5000
I 5000 - 6000
I 6000 - 7200
I 7200 - 9000

[usel
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K20 Exportaao Milho
1-6.5
6.5-16.9

B 16.9 - 23

B 23-27.2

B 27.2-49.9
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K20 Expotacao Soja
37.5-57
I 57-64.6
B 64.6 -69.3
B 69.3-81

[usel
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Recomendacéao para aplicacao de KCIl com
base na exportacao do milho e da soja

Total :  39408.88 Kg.

KCI_Cobertura
50 - 68.5
68.5 - 83.6
83.6 - 93.7

B 93.7 - 102.8

I 102.8 - 140.1

[usel
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