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My (spatial) history so far  
IAH Larenstein - Remote Sensing and GIS research in Negros, Philippines

provincie Zuid-Holland - Bureau Kartografie & GIS, from ArcInfo7 on AS400 to Windows NT, first Esri IMS-es

Esri - Rijkswaterstaat Waterst@t, Waterschappen (INTWIS), first WMS and WFS implementation in ArcIMS

De Straat Milieuadviseurs/Syncera - OSGIS like UMN MapServer, developing on StraBIS, StraGIS, Globis

PBBI MapInfo - Supported site location analysis for IKEA worldwide, lots of retail, OOV and logistics cases

MarkLogic - Kadaster, Defensie, PLDN, mixing the spatial world with real time operational dimensions

Sensing Clues - Operational wildlife conservation, check out https://sensingclues.org/ and join as a volunteer!

MongoDB - TomTom, Picnic, ... more on that in a minute 

https://sensingclues.org/




Been there: find closest zipcode / shortest route to location

(4119 - 3961) < (3961 - 3958)





MongoDB



Laptop, your data 
center, multi-cloud

Enterprise Security & 
Management

Additional  NoSQL and Big Data 
Strengths and InnovationsTraditional Relational Strengths

Native data structures & 
owned drivers

Scale &
Distribution

ACID Transactions

Expressive Query Language 
& Secondary Indexes

MongoDB is a business critical general  
purpose operational application data platform

The ultimate combination of all data paradigms



Documents are Universal
JSON Documents are the modern standard in today’s application stacks

Model and Query Data Any Way You Need
Point | Range | Geospatial | Rich Search | Aggregations | JOINs & UNIONs | Graph Traversals

All wrapped in a single API, giving a consistent experience for any workload

JSON 
Documents

Tabular Key-Value Text GraphGeospatial File Storage Events

.pdf
.mp3
.mov



Reduce Complexity

JSON Documents Relational Key-Value Search GraphData Lake

MongoDB Cloud Data Platform

JSON Documents $joins Key-Value Search GraphData Lake EventsGeospatial

Time Series



The document model



You probably have thousands of tables



Go from this….

Customer Opportunity Contact

Opportunity
Team Phone Phone

Objects

Tables

Lead

NameNameOpen Activities

ARR Address Contact Roles

SummaryCustomer Detail Activity History

Object Relational Mapping Layer



To this: store objects directly…

Customer

Customer

Opportunity

Opportunity

Contact

Contact

Lead

Lead

Objects

Database



Some Terminology
A comparison

Database Table Parent – Child 
Tables

MongoDB 

Index Row Column Join View
Multi-Record 

ACID 
Transaction

RDBMS

Database Collection
Nested 

Sub-Document 
or Array

Index Document* Field
Embedding, 

Linking, 
$lookup

Read-Only View
On-Demand 
Materialized 

View

Multi-Documen
t ACID 

Transaction

* Proper document schema design yields more entity data per document than found in a relational database row



Intuitive: Contrasting data models 

Tabular (Relational) Data Model
Related data split across multiple records and tables 

Document Data Model
Related data contained in a single, rich document

{
  "_id" : ObjectId("5ad88534e3632e1a35a58d00"),
  "name" : {
    "first" : "John",
    "last" : "Doe" },
  "address" : [
    { "location" : "work",
      "address" : {
        "street" : "16 Hatfields",
        "city" : "London",
        "postal_code" : "SE1 8DJ"},
      "geo" : { "type" : "Point", "coord" : [
         51.5065752,-0.109081]}},
+   {...}
  ],
  "dob" : ISODate("1977-04-01T05:00:00Z"),
  "retirement_fund" : NumberDecimal("1292815.75")
}



Intuitive: Document data model 
• Naturally maps to objects in code

– Eliminates requirements to use ORMs
– Breaks down complex interdependencies 

between developer and DBAs teams

• Represent data of any structure 
– Polymorphic: each document can contain 

different fields
– Modify the schema at any time

• Strongly typed for ease of processing 
– Over 20 binary encoded JSON data types

• Access by idiomatic drivers in all major 
programming language

{
  "_id" : ObjectId("5ad88534e3632e1a35a58d00"),
  "name" : {
    "first" : "John",
    "last" : "Doe" },
  "address" : [
    { "location" : "work",
      "address" : {
        "street" : "16 Hatfields",
        "city" : "London",
        "postal_code" : "SE1 8DJ"},
      "geo" : { "type" : "Point", "coord" : [
         51.5065752,-0.109081]}},
+   {...}
  ],
  "dob" : ISODate("1977-04-01T05:00:00Z"),
  "retirement_fund" : NumberDecimal("1292815.75")
}



{
  "_id" : ObjectId("5ad88534e3632e1a35a58d00"),
  "name" : {
    "first" : "John",
    "last" : "Doe" },
  "address" : [
    { "location" : "work",
      "address" : {
        "street" : "16 Hatfields",
        "city" : "London",
        "postal_code" : "SE1 8DJ"},
      "geo" : { "type" : "Point", "coord" : [
         51.5065752,-0.109081]}},
+   {...}
  ],
"dob" : ISODate("1977-04-01T05:00:00Z"),
  "retirement_fund" : NumberDecimal("1292815.75")

}

Flexible: Adapt to change

Add new fields dynamically at runtime

{
  "_id" : ObjectId("5ad88534e3632e1a35a58d00"),
  "name" : {
    "first" : "John",
    "last" : "Doe" },
  "address" : [
    { "location" : "work",
      "address" : {
        "street" : "16 Hatfields",
        "city" : "London",
        "postal_code" : "SE1 8DJ"},
      "geo" : { "type" : "Point", "coord" : [
         51.5065752,-0.109081]}},
+   {...}
  ],
  "phone" : [
    { "location" : "work",
      "number" : "+44-1234567890"},
+   {...}
  ],
  "dob" : ISODate("1977-04-01T05:00:00Z"),
  "retirement_fund" : NumberDecimal("1292815.75")
}



MongoDB and Geospatial



Why the need for an application data platform?

Multi modal NoSQL operational data platforms including geospatial are an enabler 
for high value, high volume, high security, high performance business cases.

(Geo)data is a living thing that keeps on changing forever. Data is handled by 
more and more software every day. Software is created by developers. To 
enhance business value you need to improve developer productivity. For that 
flexibility and easy data integration, combined with working with short feedback 
cycles from customer to business to developer in short sprints is key. 

That is were the traditional players lose ground because their platforms do not 
enable change and innovation fast enough.



Why I believe in using a data platform for spatial?

Because NoOps! The data is there, in larger volumes, complete and more up 
to date than ever. You can’t afford to spend time on keeping it running.

The operational data platform is a must have, with additional specialized GIS 
tooling, it is the only way for flexible data integration while not getting behind 
real-time.

The data value itself is not in scalability/security/performance, but these 
non-functional requirements are essential for business critical environments.

Esri states “The science of where”, I support that by adding “the business 
value of location”, it is (literally) another dimension on your data your daily 
operations need.



Use cases



Ward 24/7
(Health)care becomes location and time independent



Cure.fit
Focus moves from cure to care, and welfare*

*) I stole borrowed this tagline… added welfare



Cure.fit
So IT becomes even more location and person aware



Genomics UK
… even at microscopic level







More MongoDB geospatial...



TomTom - Hazard Warnings

https://www.tomtom.com/blog/connected-car/anticipate-road-ahead-with-tomto
m-hazard-warnings/
https://www.tomtom.com/products/hazard-warnings/
https://www.tomtom.com/events/webinar/introducing-hazard-warnings/

https://www.tomtom.com/blog/connected-car/anticipate-road-ahead-with-tomtom-hazard-warnings/
https://www.tomtom.com/blog/connected-car/anticipate-road-ahead-with-tomtom-hazard-warnings/
https://www.tomtom.com/products/hazard-warnings/
https://www.tomtom.com/events/webinar/introducing-hazard-warnings/


TomTom - Map Making
How MongoDB Powers a Strategic Development for the Future of Source Handling in TomTom Maps

"Map-making is at the very core of TomTom and keeping them up-to-date require handling and processing a myriad of 
source data in the most efficient way – i.e., highly automated processes. A good strategy for that is focusing on processes to 
intake, standardize and expose the data at the most granular level with all the relevant metadata that can further enable 
automation downstream."

https://app.swapcard.com/widget/event/mongodb-live-northern-europe/planning/UGxhbm5pbmdfMjA1NTQ5
https://vimeo.com/480757084 

Behind the map: how we keep our maps up to date

"With 61 billion GPS data points collected each day, it is the hyper precision of TomTom data that enables us to create 
maps detailed enough that they can even be used to power safe autonomous driving."

https://www.tomtom.com/blog/maps/continuous-map-processing/

https://app.swapcard.com/widget/event/mongodb-live-northern-europe/planning/UGxhbm5pbmdfMjA1NTQ5
https://vimeo.com/480757084
https://www.tomtom.com/blog/maps/continuous-map-processing/


Customer references you will find online

TomTom

Picnic

Transics

City of Rome

CoreLogic

Bluedot

Petro.ai/Ruths.ai

Cure.fit

Fortnite (talk about high volume traffic!)



What is next now?



Who remembers importing CAD data?
Spoiler: still happens today

CAD was drawing oriented, shapes not objects, 
with data spread over multiple layers 
including attributes as labels and 
attached helper info using more lines

Jump to now:

● BIM is the new CAD + GIS
● 4D is the new 3D
● Digital twins are the new BIM
● Digital twins enable living data
● Living data connects the operational digital 

and concrete and human worlds real time from day 1 on



GIS moved beyond relational

From

Usually table (= map layer) oriented with one column containing (one type of) geometry

To

Multiple levels of detail

Multiple degrees of flexibility in geometry type(s) and properties

Current playing field = Relational ← → Document oriented ← → Triples



‘free your gis from the format’



Do it yourself: MongoDB 
Atlas free tier



Now it is your turn!

Create your own Atlas Free Tier https://cloud.mongodb.com

Start with the code from the demo at https://github.com/taatuut/mongeoexperts

Want to know more? Contact me at emil.zegers@mongodb.com

Webinars and events https://www.mongodb.com/events-webinars-overview

MongoDB University https://university.mongodb.com/

https://cloud.mongodb.com
https://github.com/taatuut/mongeoexperts
mailto:emil.zegers@mongodb.com
https://www.mongodb.com/events-webinars-overview
https://university.mongodb.com/


Go to https://cloud.mongodb.com register and start

https://cloud.mongodb.com


Q&A



Contact information

{
  "name": "Emil Zegers",
  "title": "Senior Solutions Architect",
  "phone": "+31 6 19929703",
  "email": "emil.zegers@mongodb.com",
  "location": "Amsterdam, Netherlands",
  "twitter": ["@emilzegers", "@mongodb"],
  "linkedin": "https://www.linkedin.com/in/emilzegers"
}

https://twitter.com/emilzegers
https://twitter.com/MongoDB
https://www.linkedin.com/in/emilzegers


Links on geospatial



More links... 
The Comparison of Processing Efficiency of Spatial Data for PostGIS and MongoDB Databases

https://www.researchgate.net/publication/332921357_The_Comparison_of_Processing_Efficiency_of_Spatial_Data_for_Po
stGIS_and_MongoDB_Databases
https://www.researchgate.net/profile/Adam_Piorkowski/publication/332921357_The_Comparison_of_Processing_Efficiency
_of_Spatial_Data_for_PostGIS_and_MongoDB_Databases/links/5cda7b93458515712ea95a6d/The-Comparison-of-Proces
sing-Efficiency-of-Spatial-Data-for-PostGIS-and-MongoDB-Databases.pdf

Not about “who is the best” but offering a good overview of possibilities

MongoDB supports

JSON/BSON http://bsonspec.org/
GeoJSON https://docs.mongodb.com/manual/reference/geojson/
JSON-LD https://docs.opengeospatial.org/wp/16-131r2/16-131r2.html
2D planar en 3D sphere WGS84 https://docs.mongodb.com/manual/geospatial-queries/

https://www.researchgate.net/publication/332921357_The_Comparison_of_Processing_Efficiency_of_Spatial_Data_for_PostGIS_and_MongoDB_Databases
https://www.researchgate.net/publication/332921357_The_Comparison_of_Processing_Efficiency_of_Spatial_Data_for_PostGIS_and_MongoDB_Databases
https://www.researchgate.net/profile/Adam_Piorkowski/publication/332921357_The_Comparison_of_Processing_Efficiency_of_Spatial_Data_for_PostGIS_and_MongoDB_Databases/links/5cda7b93458515712ea95a6d/The-Comparison-of-Processing-Efficiency-of-Spatial-Data-for-PostGIS-and-MongoDB-Databases.pdf
https://www.researchgate.net/profile/Adam_Piorkowski/publication/332921357_The_Comparison_of_Processing_Efficiency_of_Spatial_Data_for_PostGIS_and_MongoDB_Databases/links/5cda7b93458515712ea95a6d/The-Comparison-of-Processing-Efficiency-of-Spatial-Data-for-PostGIS-and-MongoDB-Databases.pdf
https://www.researchgate.net/profile/Adam_Piorkowski/publication/332921357_The_Comparison_of_Processing_Efficiency_of_Spatial_Data_for_PostGIS_and_MongoDB_Databases/links/5cda7b93458515712ea95a6d/The-Comparison-of-Processing-Efficiency-of-Spatial-Data-for-PostGIS-and-MongoDB-Databases.pdf
http://bsonspec.org/
https://docs.mongodb.com/manual/reference/geojson/
https://docs.opengeospatial.org/wp/16-131r2/16-131r2.html
https://docs.mongodb.com/manual/geospatial-queries/


Even more links...
Geotools/Geoserver MongoDB plugin

https://docs.geotools.org/latest/userguide/library/data/mongodb.html

https://docs.geoserver.org/latest/en/user/extensions/mongodb/index.html

Graph database integration with GraphDB, Allegro, Apache Rya, adding possibility to use linked data and SPARQL

https://graphdb.ontotext.com/documentation/standard/mongodb-graphdb-connector.htm

Geospatial visualization

https://ngust.ca/articles/geospatial-mongodb

https://www.mongodb.com/blog/post/build-geospatial-visualizations-with-mongodb-charts

https://docs.geotools.org/latest/userguide/library/data/mongodb.html
https://docs.geoserver.org/latest/en/user/extensions/mongodb/index.html
https://graphdb.ontotext.com/documentation/standard/mongodb-graphdb-connector.htm
https://ngust.ca/articles/geospatial-mongodb
https://www.mongodb.com/blog/post/build-geospatial-visualizations-with-mongodb-charts


Ok, last page
3D Repo White Paper - Digitising Health and Safety

https://3drepo.com/health-and-safety-white-paper/

Few more MongoDB links

https://www.slideshare.net/mongodb/how-mongodb-is-transforming-healthcare-technology

https://www.mongodb.com/blog/post/built-mongodb-memora-health

https://www.mongodb.com/cloud/trust/compliance/hipaa

https://www.mongodb.com/mongodb-scale

https://3drepo.com/health-and-safety-white-paper/
https://www.slideshare.net/mongodb/how-mongodb-is-transforming-healthcare-technology
https://www.mongodb.com/blog/post/built-mongodb-memora-health
https://www.mongodb.com/cloud/trust/compliance/hipaa
https://www.mongodb.com/mongodb-scale

