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Q) sz,
Assessing city performance

m Whyis it important to measure city performance?
- Compare to other cities
— Better decision making
— Better budget allocation

m SO 37120:2014 - Sustainable development of communities - Indicators for city
services and quality of life

— Standardized set of indicators for measuring city performance

m But how to calculate city indicators?
-  “Get the needed data... but what data do | need?”
- “lI'think | have the data... but | can’t understand it”

— High quality metadata is crucial when calculating trustworthy indicator values
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City indicator requirements
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Metadata ontologies

* |nstruments and sensing

devices
* Activities performed over

instruments

Scientific activities
Alignment of VSTO-I and

PROV

prov:startedAtTime

prov:Activity

AN

dateTime
< xsd: >
prov:endedAtTime dateTime
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concepts for cities
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Deployment
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Domain and indicator ontologies

QoE Domain

* Entities and relations of
interest
* Quantifications
"'qoe-m:Bicycle-'\
Share_Trip_
Quantity
gci:
cardinality_of
goe-m:has_source_ - v ~ goe-m:has_target
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" qoe-m:Bicycle- |
Share_User_
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Share_User

—
gci:located_in L.
gci:City
Sy

goe-m:Bicycle-
Share_Station

QoE

Indicators

* Relations/procedures
between/over domain

quantifications
goe: PN goe: P
. has_measure qoe: has_dimension .

gqoe:Measure o« —— QoE_Indicator | goe:Dimension

goe: qoe: % qoe:

has_function | has_entity has_entity
y y

| ( qoe: qoe:

goe:Function goe:Thing ‘ ‘ Mobility_ ThiH

| Indicator | 9

f

Number of bicycle
trips per station
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BICICLETAR: The bicycle-sharing system
of Fortaleza, Brazil

Number of journeys performed Tons of CO, saved

0001595531 0000574.36

Dataset containing list of bicycle stations
Dataset containing list of journeys performed during May 2016

As of May 2017
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Data pipeline steps

KG

Data ializati
Data loading / KG KG Sefialization Dashboard

_ _ e (suitable
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CCSV-Annotator
CCSV (Contextualized CSV)
CCSV-Loader

KG browsing

KG serialization
(suitable
indicators
discovery)

KG serialization

HADatAc Home < city % kg>

CSV Anng
Selected Dey

« Deployment U}
« Platform:
« Instrument:WX

Uploaded CS

« Name: tmp/upld
« Upload dateltir|

Step 3 of 3: §

Measurement

TimeStamp
Record
WindSpdAve_ms
WindDir
WindSpd_ms_Min
WindSpdGust_ms
AirTemp_C_Avg

RH_Pct_Avg

BaroPress_hPa_A

<deployment>

<tsO>

a ccsv:KnowledgeGraph;
ccsv:hasURI [some_url]”**xsd:anyURI .

a vstoi:Deploymg

<data-acquisa

aracteristic [characteristic];
oboe:usesStandard [standard] .

a time:Instant;
ccsv:atColumn O .

Dashboard
building
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KG serialization

Data loading / (suitable Dashboard

Data annotation KG serialization

indicators building

KG building :
discovery)

Facet search Scientific Data Scientific Data Details
Clear Search Next Page Last Page URI http://hadatac.org/kb/case#STD-EmergyAnalysisESOS
/DA-EmergyAnalysisICSF_Module/cc7/mt1-1
Studies and Data Acquisitions Current Page: 1 /25, Number of Result: 361 Timestamp
- [[JE& STD-EmergyAnalysisESOS (361) Object Value 2.923495062
3 . Enti material enti
L] DA-EmergyAnalysisICSF_Module (127) Object Attribute Value Timestamp URI Location Anritlzut - e e
[7] ° DA-EmergyAnalysis_BeeUnitProposed (234) Unit e
material area 2923495062 MEE— q
entity Emergy Analysis - simulation of emergy on ICSF
model
. Platform
material volume 0.037128387 L Dell Precision 7810 Computer at CASE Lab
Entities and Attributes entity
HLU
§ - Detail's Metadata
[J 7 area (41) material measurement 95.75411082
[[] 7 data item (73) entity value .
i - Object's Metadata
| description (82) ) )
2 : material Density 2579
O measurement value (98) entity undefined
[ 7 non-label characteristic (24)
[] 7 volume (21) % material measurement 2 44E+09
e entity value
[] 7 cubic meter (21) 2 material description glass_ shell of
[] 7 density unit (22) entity ICSF module
[ 7 unit(82)
z material data item 2.21E+10
O square meter (41) entity
[C] 7 substance unit (6)
[] 7 energy unit (18) . :;tienal area 1.1038454
Platforms and Instruments i
+ [_] &3 Dell Precision 7810 Computer at CASE Lab (361) material volume 0.0035047
entity
material measurement 9.03865
entity value

material Density 2579

P T s
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KG serialization

Data loading /

. . (suitable Dashboard
Dat tat KG browsin
ata annotation KG building wsing

indicators building
discovery)

m Most existing data tools (R, Python, Gephi, Business Intelligence softwares) are not
ready to deal with RDF model serialization formats like RDF/XML, JSON-LD or Turtle

m Most of the times they expect tabular data

m To foster automatic visualization, a set of possible calculations (indicators) over the
data should be attached to the serialized data
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Data annotation

Data loading /
KG building

KG browsing

For each domain
class with valid
instances, create a
CSV file

For every valid
instance in the KG,
create a CSV register
in that file

Each register is
composed by every
triple in which that

instance is the

subject

Serialize the
discovered indicators
themselves in Turtle

format

Based on all
annotations of all
files, discover suitable
indicators in the
indicator ontology

Generate Turtle
annotations to
describe each column
of the CSV file

KG serialization
(suitable
indicators
discovery)

Dashboard
building
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Serialized KG entities in CCSV format

<trips> a vstoi:Dataset; ccsv:hasDataRecord <reg>

<reg>
a qoe-m:Bicycle-Share_Trip; dc:identifier <id>
goe-m:has_Bicycle-Share_User <usr> ;
goe-m:has_source_Bicycle-share_Station <src> ;
qoe-m:has_target_Bicycle-share_Station <trg>

<src> a qoe-m:Bicycle-Share_Station; dc:identifier <src_id>

<trg> a qoe-m:Bicycle-Share_Station; dc:identifier <trg_id>

<usr> a qoe-m:Bicycle-Share_User; dc:identifier <usr_id>

<id> ccsv:atColumn O

<src_id> ccsv:atColumn 4

<trg_id> ccsv:atColumn 7

<usr_id> ccsv:atColumn 1
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Data loadin
Data annotation = KG browsing KG serialization Dashboard

KG building building

PROLOG Indicators

implementation (Turtle)

QoE QoE
Domain Indicators
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, Data loading /
Data annotation

KG building

"\A'f/'j Semantic Bl Generator

N
o) )
e SBIG

This is the conceptual model of your dashboard.
Customize if you wish.

Dashboard 1 Dashboard 2

Order of interactive objects Title
Ins. Obj. 1: Filcer |Trips by departure station |
Int. Obj. 2: Trips by departure :
Imt. Obj. 3: Trips by departure| SUbtItie
Int. Obj. 4: Trips by departure | l
Int. Obj. 5: Dispersion betwee! 2 E : % =
Dimension 1 Title of dimension 1
Departure s v ‘Departur‘e station l
Dimension 2 Title of dimension 2
Measure 1 Function 1 Title of function 1
CountllidTr v v |Tr'ips by depar‘tur‘|
een Measure 2 Function 2 Title of function 2
Int. Obj. 1: travel time. number of trips and
Filter station | return station & B | |
’ Measure = Function = Title of function 3
Up order | Down order v - | I
Reinsert e e
the data

KG browsing

KG serialization

KG serialization
(suitable

indicators
discovery)

Create new interactive objects

b @ b b

Customization area

UNIFOR

-
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Conclusions and future work

m City Knowledge Graph description in support of automatic generation of dashboards
m Indicator and domain ontology

m SBIG: Semantic Bl Generator application

m Extension of the approach to support more complex indicator values (for instance,
network algorithms and their meanings for each network)

m HADatAc: Human-Aware Data Acquisition Framework
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Thank you for your attention

From Data to City Indicators: A Knowledge Graph for Supporting Automatic Generation of Dashboards

Henrique Santos, Victor Dantas, Vasco Furtado, Paulo Pinheiro and Deborah L. McGuinness
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