
DigitalGlobe Proprietary and Business Confidential 

 

Capture, Extract, and Analyze 
Using Crowdsourcing and Automated Object Detection to Solve Geospatial Problems 

Megan Williams| GeoHIVE Team | DigitalGlobe 

Aramis Calderon| GeoHIVE Team | DigitalGlobe  

  



2 

Capture ● Extract ● Analyze 
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IKONOS® 
.82 meter 
resolution 
9 m CE90 

QuickBird® 
.65 meter 
resolution 
23 m CE90 

WorldView-4® 
Launch 

scheduled 
Fall 2016 

WorldView-3® 
.30 meter 
resolution 

<3.0 m CE90 

WorldView-2® 
.46 meter 
resolution 

<3.5 m CE90 

GeoEye-1® 
.46 meter 
resolution 

<3.5 m CE90 

WorldView-1® 
.50 meter 
resolution 
<4 m CE90 

AVAILABLE VIA DIGITALGLOBE ARCHIVE 

CURRENTLY IMAGING IN ORBIT 

Providing the highest quality satellite imagery 
…with archive dating to 1999 and data continuity through 2025+ 
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• 4 million km2 imaged daily 
 
• Spectral diversity allows ground 

material detection 
 
• Frequent revisit rates enables 

short-term change detection 

Global coverage over 30 days 

DG Imagery 

Dharahara Tower | Kathmandu, Nepal 
25-October-2014 

Dharahara Tower | Kathmandu, Nepal 
27-April-2015 
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Human Geography Information Surveys 
Country-by-country collections of geospatial data layers that describe the physical and 
human fabric of our world.  Millions of points of interest are downloaded from public 
sources, analyzed for accuracy, and overlaid on DG imagery along with demographic, 
humanitarian, ethnic affiliation, and current events data.  

Multidimensional Poverty Index Indonesia Ethnicity 

Liberia POI 

26,052 km Roads 
18,096 Conflict 
545 Commercial 
498 Medical Facilities 
178 Religious 

 
 



6 

DigitalGlobe Crowdsourcing 
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Tomnod 

A team of online volunteers who use DigitalGlobe imagery to 
identify points of interest in support of humanitarian efforts 
during crises around the world 
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Tomnod 
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GeoHIVE: A DigitalGlobe Community 

What is GeoHIVE? 
An online community of users who support our customers through creation of detailed 
maps of points of interest (i.e., bridges, gas stations, cars, religious institutions, etc.) for 
customer-defined AOIs using current DigitalGlobe imagery. 
 
Who are GeoHIVE participants? 
Individuals with a U.S. IP address who sign up at geohive.digitalglobe.com and Amazon 
Payments. For campaigns requiring greater fidelity, participants are limited to a “vetted 
crowd” comprised of frequent users whose previous work exceeds certain accuracy 
thresholds. 
 
GeoHIVE Campaign Results (since August 2015) 
501,500+ features created over 13 discovery campaigns using the Tomnod user interface. 
Participation target: 10,000 users by end-CY2016. 
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How do GeoHIVE campaigns work? 

Mechanical Turk 
Hosting environment for GeoHIVE 
campaigns. 

Project timelines are subject to 
change based on AOI size, POI type, 
and current membership numbers in 

the GeoHIVE community. 

DG PRE-PRODUCTION 
Extract and Scrub POI from  
Open Sources, Download AOI 

Imagery, Mask Irrelevant Areas 

GEOHIVE CAMPAIGN DG POST-PRODUCTION 
Download Feature Class, 

QA/QC for Accuracy 

DATA DELIVERY 
.gdb, .shp, .csv 

CUSTOMER RFI 
Define AOI and POI Type(s) 

Users Validate Extracted POI and  
Discover New Features Using Tomnod  

UI, which is hosted on Mechanical Turk  
and linked to Amazon Payments 

Amazon Payments  
System through which users receive 
financial compensation. Must have a valid 
SSN to register. 



How does GeoHIVE ensure quality data? 
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Redundancy (“Coverage”) 
The number of users who must work on a GeoHIVE task before it is “complete”.  The greater the 
coverage level specified by DG and its client, the greater the accuracy of the final dataset produced. 
           e.g. For a 5x coverage feature discovery campaign, five users must search each image tile in an AOI  
                   before the tile is removed from further review.  
 
Agreement (CrowdRank Algorithm)  
CrowdRank measures agreement between a participant’s submissions and the submissions of the 
rest of the GeoHIVE community. Instances in which less than 80% of participants agree are reviewed 
manually by DG analysts. 
 
Vetting Process 
Scammers are users who submit bogus data in order to quickly complete crowdsourcing tasks for 
money. DG’s post-production review, which compares metrics like features created against images 
reviewed allows us to vet campaign participants.  The process results in the removal of scammers 
from the GeoHIVE community, and identification users to join the GeoHIVE vetted crowd (comprised 
of individuals whose submissions consistently exceed quantity and accuracy thresholds). 
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Who are GeoHIVE participants? 

College Students 
-Typically geography, GIS, and remote sensing majors 
-Active members at 12 different universities 

Professionals 
-Friends, family, retirees, military spouses, MTurkers, 
and more 
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Automated Object Detection 
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Overview 

DG Basemap +Daily  

And Many More Categories… 

Oil Tankers 

Fighter Aircraft Bridges 

Models 

Tanks 

Airliners 

Heliports 

Deep Learning 

Classification Results 

S3 & Web Tile Mapping Service 

POI Database 
 
 

Manual Extraction 
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Benefits of automated object detection 

Object recognition results from our deep learning software. 

Save time, save money. 
Geospatial and intelligence analysts can use the data found through automated object detection 
rather than having to take the time to find the data in the first place. Less time searching = more 
resources saved. 
 
 
Run on a variety of image formats. 
Map tiles, JPEG, TIFF, NITF, PDF…. 
 
 
Not subjective. 
The model doesn’t sit there for 15 minutes 
and ask itself and its peers if that’s a 
building or a shipping container. Models 
don’t have an imagination. It knows what 
it’s looking at. 
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Automated Object Detection 
+  

Crowdsourcing 
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More crowdsourced data = better trained model. 
The use of GeoHIVE helps generate training data for our deep learning model. The more crowd-
validated features there are for points of interest, the better the models’ precision and recall. 
 
More types of features. 
Crowdsourcing can be tasked to identify a variety of features, which can expand the breadth of what 
the detection models can identify. 
 
Assess model accuracy. 
GeoHIVE validation campaigns can be run to help identify and eliminate the false positives of the 
objects detected automagically, which ultimately improves the accuracy of the models. 
 
Fill the gaps with crowdsourced data. 
At this time, automated object detection cannot give us all the data we need. GeoHIVE 
crowdsourcing results can be relied on to get the data we need now. 
 
 

How does GeoHIVE improve  
automated object detection? 



geohive.digitalglobe.com 
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