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nel Statements and Preview

@ Sensors require sufficient complements in order to create insight from the
gathered information.

@ Knowledge and education, contributions from many different disciplines are
required.

@ Sensors: Is more really better?
@ Thoughts on rapid progressions in transportation.

@ Reality of the current state of the practice of sensing in rural intelligent
transportation systems as used for traveler information.

o Data everywhere - but where are the connecting dots?

o BigData would be useless without solid analytical methods to discover meaningful
patterns and connections.

@ We have to dig into the details of domain specific patterns that may connect
things and events.

@ Practical results and contributions of remote sensors and instrumentation from
environmental measurements.
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Pre-Discussio pup

Knowledge: What kind of knowledge and education are required?

o Implementation and realisation: What are the complements, connectors, and
integrators of sensor information and technology?

o Data quality: How to achieve and improve data quality (based on data quantity)?

o Case scenarios: What are the case scenarios (natural sciences, environment,
transportation, humanities, ...) and experiences?

o Analysis: What are experiences with and from integration, analysis, and
interpretation of sensor information?

o Views: Are there differences in academia/industry applications/views?

o Recommendations: Which general and special recommendations?

o Networking: Discussion! Open Questions? Suggestions for next Expert Panel?
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Panel-Discussion Summary (2019-02-2

Resulting from the discussed topics, the essences regarding geo-processing sensor information are:

Sensors, complements and education: Sensors require sufficient complements in order to create insight from
gathered information. In general, knowledge and education, contributions from different disciplines are
indispensable. (Riickemann)

Case of transportation data sources: Correctness of measured data is an important issue. Data quality is
one of the criteria. (Galarus)

Case of network and service data sources: Big Data would be useless without solid analytical methods to
discover meaningful patterns and connections. (Yang)

Case of environmental measurements: Remote sensors and measured data require tools for correlation of
measurements and data from secondary source data (e.g., temperature data and satellite images). (Lima)
Case of natural sciences data sources: Sensors for scientific measurements, e.g., geophones in seismic
arrays, require diligence, systematical, and methodological planning and realisation. (Riickemann)
Connecting “dots”: Recommendation is to take attention digging into details of domain specific patterns
connecting things and events. (Yang)

Individual sensors and sources: Crowd sensored data bears arbitrary variations of non-skilled to individually
skilled ways of doing measurements as well as variations from different sensors/technologies and products.

Systematics and methodologies: Systematical and methodological application and procedures are
mandatory for many scenarios employing sensors. The extent can dependent on disciplines and methods.
Standards and documentation: Standards and documentation are becoming increasingly important, e.g., in
context of research data management.

Long-term persistent data: Reduction of data and individually apropriate methods are mandatory for most
big volume data scenarios, e.g., for long-term storage.
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(presentation order, following pages)

o Information Science and Geosciences:
The Complements of Sensor Information (Riickemann)

o Is more really better? (Galarus)

o Data, Data, Everywhere,
but Where Are the Connecting Dots? (Yang)

o Geoprocessing of the Trends of the ENSO
Phenomenon from Peru to the Atlantic Ocean in Brazil. (Lima)

v

GEOProcessing, ALLSENSORS / DigitalWorld, February 24 2019 - Athe  Joint GEOProcessing and ALLSENSORS International Expert Panel: Geo-Pro



Joint GEOProcessing and ALLSENSORS International Expert Panel: Geo-Processing Sensor Information

DigitalWorld 2019 International Expert Panel:
Geo-Processing Sensor Information

Information Science and Geosciences:
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L Status: Knowledge, Disciplines, and Sensors

Complements:
Tools and sensors are often dealt with like add-ons and general
purpose modules.

Information and (seamless) integration:
Education, integrators, connectors missing.

o Value:
Often by economic interests.

o Quantity:
The more “data” the better.

Quality:
A matter of re-definition.
Consequence:

Continuous increase of the numbers of promoted “solutions” and
“improvements” .
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L vVision and Future

Vision and future:

o Complements:
Knowledge (including information and data), technical
implementation based on knowledge, education, and experience.

o Information and (seamless) integration:
Reliable case studies, standards, and best practice scenarios for
application, integration, and analysis.

o Value:
Values are in knowledge (factual, conceptual, procedural,
metacognitive, .. .).

o Quantity:
Knowledge and is facets (including its accompanying information and
data) are in many cases not depending on quantity of 'data’.

o Quality:
A matter of education, experience, measurement, ...

o Consequence:
Fostering the relevant assets!
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L Conclusions

Conclusions:

o Sincere implementations and realisations based on knowledge
(including information and data), technical components,
educational frameworks, and experience.

o Creating and documenting reliable case studies, standards,
definitions, and best practice scenarios for application,
integration, and analysis.

o Education, focussed on (beyond-economic and
beyond-‘plug-and play’) values, knowledge, and best practice.

o Taking unequivocal and reviewable stand for context-advisable
intercourse and communication.
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[ Networking

Thank you for your attention!

Wish you an inspiring conference
and a pleasant stay in Athens!
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Is more really better?

Thoughts on rapid progressions in transportation, and the reality of the
current state of the practice of sensing in rural intelligent transportation
systems as used for traveler information.

Panel Discussion for GEOProcessing 2019
February 26", 2019 - Athens, Greece
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We are currently working with data quality associated
with CCTV roadside camera images.
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And the problem persists ...

SOURGCE: Idaho Transportation Department

Raynolds Pass 3

SOURCE: Montana Department of Transportation
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> Big Data are collected at lightning speed
Internet: web browsing, searching, online shopping...
Social media: messages, photos, blogs, UGC, VGI...
Internet of Things: smart devices at homes, surveillance cameras...
Services & transactions: Uber trips, weather channels, PayPal processing...

> GIS can help to make sense of Big Data
Most (80%7?) data has a spatial component. Geography Matters

GIS systems and services have increasing capabilities of querying, analysis,
and simulations against geospatial data

GIS drives the discovery of visual patterns in Big Data. Hotspots, crime
scenes, event locations, changes over time can be easily spotted

> GIS also faces challenges in synthesizing Big Data
Big Data are characterized by a bunch of Vs to be addressed by GIS

Volume: too big that GIS can no longer store and analyze data using traditional
database technology => distributed storage and parallel processing

Velocity: new data are pouring in at speed of light => real time processing
Variety: raster, vector, text, photos, voices, structured, unstructured...
Veracity: uncertainty, undocumented, errors, inaccurate, noises...



> GIS needs DM, ML, and DL algorithms for Big Data Analytics
Discover spatial-temporal patterns for human activities or natural changes

Detect clusters and outliers

Handle incomplete stream data within temporal windows
Handle partitioning of data to distribute in cluster nodes
Perform parallel processing for distributed data and algorithms

> GIS needs to blow up data silos for synthesized analysis

GIS professionals can be experts in geospatial data and patterns, they may
and need not to be experts to uncover domain specific patterns or
structures in social media text, photos, or voices.

GIS uncovered spatial-temporal patterns, querying results, or predictions
could be better explained with input obtained from querying to other
domain data objects



AN Athens-Greece/2019 AMAZON RIVER EXPEDITION

Geoprocessing of the Trends of
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“... The great river in its long extension tranquilly rests every
day after eons of services rendered to the population that
witnesses its course from its birth in the Peruvian Andes to its
farewell to the continent at the Atlantic Ocean, leaving in the
memory of men and ships that it has carried to home and safe
harbor, and of scientific discourse, such as the present work, a
great story to tell...” (The authors).




This work made use of Geoprocessing tools, with remote
sensing (GPS, GLONASS and MODIS), satellite images and
information processing in a large-scale travel office in North
South America, from the Andes Mountains in Peru, to the
edge of the continent on the Brazilian coast in the Atlantic
Ocean, showing the severity of the ENSO phenomenon in
2016 and the water quality of the Amazon River.
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Last Station of Measurement
of Flow in the Amazon River

Front of Obidos (Para-Brazil)

The Site

Fig. 2: The main cities of  rapamnaa sem-_ il =
Iquitos (Peru) to Macapa S, OLIVEHCA 2980,
(Brazil). The average
depth of the river is
shown in the dry season.

Source: Adapted from Project Integrated
and Sustainable Management of Cross -
Border Water Resources in the Amazon

River Basin, Considering the Variability and oI ] e —SANTAR
Climate : MONTEALERE
PRAINHAS
ALMEIRIN
SANTAN

CAPA

Almeirim (Para-Brazil)
Power Transmission Line ‘ ’
(Tucurui-Manaus) Distance: Iquitos-Macapa (3.975 km)
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GIS - Geographic Information System

COLOMBIA

ECUADOR

VENEZUELA

GUIANA

SURINAME

FRENCH
GUIANA

D

Point Place of Collections
1 PUERTO IQUITOS (PERU)
2 SAN ANTONIO (PERU)
3 SAN PABLO (PERU)
4 CIEM BOTE (PERU)
5 CABALLO COCHA (PERU)
6 PUERTO ALEGRIA (PERU)
7 PUERTO SANTA ROSA (PERU)
8 TABATINGA HARBOUR [BRAZIL)
9 BENJAMIN CONSTANT HARBOUR (BRAZIL)
10 FEIJOAL (BRAZIL)
11  SAO PAULO DE OLIVENCA HARBOUR (BRAZIL)
12 AMATURA CITY (BRAZIL)
13 SANTO ANTONIO DO ICA CITY (BRAZIL)
14 TONANTINS HARBOUR (BRAZIL)
15 JUTAI HARBOUR (BRAZIL)
16 FONTE BOA HARBOUR (BRAZIL)
17 TEFE OF LAKE (BRAZIL)
18 BIG CATUA ISLAND (BRAZIL)
19 COARI (BRAZIL)
20 ANAMA (BRAZIL)
21 MANACAPURU RIVER  [BRAZIL)
22 MANAQUIRI LAKE (BRAZIL)
23 IRANDUBA INPUT
24 IRANDUBA
25 MANAUS (BLACK RIVER) (BRAZIL)
26 MAMNAUS HARBOUR - AM (BRAZIL)
27 ITACOATIARA - AM (BRAZIL)
28 PARINTINS HARBOUR (BRAZIL)
29 JURITIHARBOUR (BRAZIL)
30 OBIDOS HARBOUR (BRAZIL)
31 DOCAS HARBOUR (BRAZIL)
32 TIRADENTES SQUARE HARBOUR
33 MONTE ALEGRE HARBOUR (BRAZIL)
34 PRAINHA HARBOUR (BRAZIL)
35 ALMEIRIM HARBOUR (BRAZIL)
36 SANTANA HARBOUR (BRAZIL)
a7 FORT HOTEL (MACAPA-BRAZIL)
38 STATION BONDE (MACAPA-BRAZIL)

28]
Y]

MARACA RIVER {BRAZIL) —
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AMAZON RIVER EXPEDITION

Point Place of Collections
1 PUERTO IQUITOS (PERU)
2 SAN ANTONIO (PERU)
3 SAN PABLO (PERU)
a CIEN BOTE (PERU)
5 CABALLO COCHA (PERU)
6 PUERTO ALEGRIA (PERU)
7 PUERTO SANTA ROSA [PERU)
8 TABATINGA HARBOUR (BRAZIL)
g BENJAMIN CONSTANT HARBOUR (BRAZIL)
10 FELJOAL (BRAZIL)
11 SAO PAULO DE OLIVENCA HARBOUR [BRAZIL)
12 AMATURA CITY (BRAZIL)
13 SANTO ANTONIO DO ICA CITY [BRAZIL)
14 TONANTINS HARBOUR (BRAZIL)
15 JUTAI HARBOUR (BRAZIL)
16 FONTE BOA HARBOUR (BRAZIL)
17 TEFE OF LAKE (BRAZIL)
18 BIG CATUA ISLAND {BRAZIL)
19 COARI [BRAZIL)
20 ANAMA (BRAZIL)
21 MAMACAPURU RIVER  (BRAZIL)
22 MANAQUIRI LAKE (BRAZIL)
23 IRANDUBA INPUT
24 IRANDUBA
25 MANAUS (BLACK RIVER) (BRAZIL)
26 MAMNAUS HARBOUR - AM (BRAZIL)
27 ITACOATIARA - AM (BRAZIL)
28 PARINTINS HARBOUR (BRAZIL)
29 JURITI HAREOUR ({BRAZIL)
30 OBIDOS HARBOUR (BRAZIL)
31 DOCAS HARBOUR [BRAZIL)
32 TIRADENTES SQUARE HARBOUR
33 MONTE ALEGRE HARBOUR (BRAZIL)
34 PRAINHA HARBOUR (BRAZIL)
35 ALMEIRIM HARBOUR (BRAZIL)
36 SANTANA HARBOUR (BRAZIL)
37 FORT HOTEL (MACAPA-BRAZIL)
38 STATION BONDE (MACAPA-BRAZIL)
39 MARACA RIVER (BRAZIL)

GIS - Geographic Information System

Geographic Coordinates Water Temp.
Samples

Latitude | Longitude pH °C
26 503°08'21.3" WeD®01'35.1" 5.14 275
27 503°08'54.3" W h53s26'54.1" 6.56 27
23 502°33'01.68" Wh56"45'21.7" 6.7 27
29 502°09'05.9" W56 05'43.1" 6.54 27
30 501"55'22.2" W 55°30'55.3" 6.75 27
31 502" 24'52.1" Wo54744'13.8" 6.16 27
32 5027 25'00" Wo54%43'22.2" 6.07 27
33 502" 00 35.1" Wo54® 04 10.0" 6.54 27
34 502" 00 35.3" Wos4s04'11.8" 5.41 266
35 50131'53.7" Wo52®34'34.5" 6.45 28
36 500°03'27.4" Wos1®10'42.1" 6.5 27
37 N OO 01'37.4" Wos51®02'55.1" 6.5 2683
EE) N OO® 02" 0. 2" Wos1®02'43.1" G.44 27
35 500 31" 20" Wos1®29'59.7" 6.81 266

Geographic Coordinates Water Temp.,
Samples

Latitude | Longitude pH o
1 S03°43'37.6"  WO73T14'23.8 861 288
2 $03°48'12.8"  WOT1°3425.4 7.31 26
3 504°00'59.6" W071" 06'07.5" 7.29 26
4 $03°55'40.8"  WOTOT47'10.8" 7.22 25
5 s03°53'43" W07 30'19.1" 7.79 26
E 504°06'39.7" Wo70°03'13.8" 692 29
7 S04°13'047"  WOEST5T'13.1" £.89 27
z S04°13'44.4"  WOBEST5E'410" 72 27
9 504°22'19.5" Wo70°01'34.3" 715 26
10 $04718'312"  WO0EST33'27.5" 86 24
11 S03:27'422"  WOBB*5T'26.4" 7T 24
12 S03°21'145"  WO0BS*11'04.2" 7 24
13 S03°08'22.1"  WOETT5E'33.6" 5 81 23
14 $02°51'47" W OBT" 46'13.4" 815 26
15 S02°44'33.8"  WOBET46'135" 818 25
18 S02°29'40.6" W OBEET04'05.1" 7 25,5
17 S03°16'32.1"  WO0E4743'12.1" 687 255
18 503747183 Woe4®02'19.8" 693 27
15 S04°03'17.1"  WO0E3*04'54.0" 589 26
20 S03°47'17.2"  WOB1°37'05.8" 676 25
21 $03°33'348"  WOED'53' 1" 675 245
22 £03°28'34.8"  WO0EDT45'22.9" 676 26
23 503%19'17.3" W Oe0" 37" 00.6" §.81 23
24 $03°19'17.3"  WO0ED*37'00.6" 677 27
25 £03°08'11.1"  WO053°53'53.1" 553 28
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Point Place of Collections
1 PUERTO 1QUITOS (PERU)
2 SAN ANTONIO (PERU)
3 SAN PABLO (PERU)
4 CIEN BOTE (PERU)
5 CABALLO COCHA (PERU)
] PUERTQ ALEGRIA (PERU)
7 PUERTO SANTA ROSA (PERU)
8 TABATINGA HARBOUR (BRAZIL)
9 BEMJAMIN COMSTANT HARBOUR (BRAZIL)
10 FEIJOAL (BRAZIL)
11 SAO PAULO DE OLIVENGCA HARBOUR (BRAZIL)
12 AMATURA CITY (BRAZIL)
13 SANTO ANTONIO DO ICA CITY (BRAZIL)
14 TOMANTINS HARBOUR (BRAZIL)
15 JUTAI HARBOUR (BRAZIL)
16 FONTE BOA HARBOUR (BRAZIL)
17 TEFE OF LAKE (BRAZIL)
18 BIG CATUA ISLAND (BRAZIL)
19 COARI (BRAZIL)
20 ANAMA (BRAZIL)
21 MANACAPURU RIVER (BRAZIL)
22 MANAQUIRI LAKE (BRAZIL)
23 IRANDUBA INPUT
24 IRANDUBA
25 MANAUS (BLACK RIVER) (BRAZIL)
26 MAMNAUS HARBOUR - AM (BRAZIL)
27 ITACOATIARA - AM (BRAZIL)
28 PARINTINS HARBOUR (BRAZIL)
29 JURITI HARBOUR (BRAZIL)
30 OBIDOS HARBOUR (BRAZIL)
31 DOCAS HARBOUR (BRAZIL)
32 TIRADENTES SQUARE HARBOUR
33 MOMNTE ALEGRE HARBOUR (BRAZIL)
34 PRAINHA HARBOUR (BRAZIL)
35 ALMEIRIM HARBOUR (BRAZIL)
a6 SANTANA HARBEOUR (BRAZIL)
37 FORT HOTEL (MACAPA-BRAZIL)
a8 STATION BONDE (MACAPA-BRAZIL)
39 MARACA RIVER (BRAZIL)

Conductivity | Alkalinity | Dissolved Oxygen Turbidity
Samples
pSiem {mgHCO3/1) L] mg/L (NTU)
1 48.3 2257 113.5 9.5 156
2 12 51.24 1176 10.02 104
3 1237 4819 105.7 8.45 83.72
4 118.9 46.36 1037 8.27 53.56
5 117.4 47.58 111.8 8.81 50.18
3 781 366 108.1 5.31 8.84
7 106.5 4319 108 8.56 79.56
8 1037 4453 109.2 544 754
9 1043 47.58 110.2 8.36 73.06
10 283 13.42 115.8 523 41.08
11 100.3 42.09 124 9.8% 83.98
12 93.1 43.31 113.2 9.75 82.42
12 9.51 427 99.8 | §.24
14 17.45 8.15 175 9.61 21.06
15 17.92 8.76 109 8.99 10.82
16 75 3233 118.5 548 548
17 68.5 259.89 118.8 992 53.44
12 §9.3 3172 108.3 5.07 4212
12 642 30.5 110 942 442
20 54.4 25.01 100.7 8.34 28.38
z1 50.7 2379 103.8 779 44.45
22 48.1 2257 1181 9 20.8
22 485 2257 1287 10.45 28.38
24 488 2257 108.5 9.1 24.44
25 @ 3.66 1148 9.61 364
25 7.8z 244 T 5.76 39
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Temperature: Iquitos (Peru) - Manaus (Brazil)

::%&%M%ﬂ@@ Fig. 3: Time series of

SO . temperature along the Amazon
e ey s E R River during the first stage of
i s P the Expedition (lquitos/Peru -
e o e Manaus/Brazil), and compared
" to data from the Marine
P Modeling and Analysis Branch
Oper. H. R. (Verification
Ensembles) of
NOAA/NWS/NCEP/EMC.

Source: Amazon River Expedition and NOAA, 2016.
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Temperature: Manaus (Brazil) - Macapa (Brazil)
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— Average Ambient Temperature (Ship): 28.97 °C
15 River’s Surface Temperature (100 m from the edge): 26.06 °Cc
— Middle of the Channel Temperature: 24.04°¢C

10 Thermal Sensitivity < 0.05 °C; Precision: +/- 2% ou 2°C;
Temperature Range: -20°C the 650°C; Emissivity: 0.95 the 0.98
5 Short Wave Range: 2 um the 5 um
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AMAZON RIVER EXPEDITION

Fig. 4. Time series of temperature
along the Amazon River during the
2"d  stage of the Expedition
(Manaus/Brazil — Macapa-Brazil) and
compared to data from the Marine
Modeling and Analysis Branch Oper.
H. R. (Verification Ensembles) of
NOAA/NWS/NCEP/EMC.

Source: Amazon River Expedition and NOAA, 2016.
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With the help of georeferencing, it was possible to show the correlation
between temperature measurements and satellite images throughout the trip
from the city of Iquitos in Peru to the Brazilian city of Macapa, near the
interface of Brazil and the Atlantic Ocean. The sea surface temperature
stimulated the establishment of an increasing temperature gradient in the
equatorial region along the river, combined with a tendency for regional
warming during the El Ninho event of 2016.
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Imagem: Robson de Matos Calazdes (Manicoré-AM, 17 Julho 2018, 10:45 HL)

Thank you!
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https://sites. google com/vnewlamaznnnverexbedltlon
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