
H O W  I T  W O R K S :  T H E  T E C H N O L O G I E S  
B E H I N D  T H E  R E A L - T I M E  S O U T H  P O L E  
T R AV E R S E  T R A C K I N G

P O L A R  T E C H N O L O G Y  C O N F E R E N C E

T O D D  VA L E N T I C  
S R I  I N T E R N AT I O N A L  

M A R C H  2 4 ,  2 0 1 5



T H E  G O A L



F E AT U R E S
• Dashboard 

• Vehicle markers 

• Tracks and route 

• Photos and gallery 

• Polar projection 

• 50,000 points 

• 3,000 images Aesthetically appealing 

Fast loading and smooth 

Responsive (kiosk, desktop, mobile)



T H E  H A R D W A R E



B R E A D C R U M B  T R A C K E R S

Based on the NAL 9602-LP 

1-minute GPS updater 

Iridium SBD messages 

Dual frequency antenna 

Integrated heater, rated to -40C 

Polycarbonate case 

Proprietary data format (beware!)
http://polar.sri.com/polarpower.org/PTC/2012_pdf/PTC_2012_Stehle.pdf



R E A L - T I M E  M O N I T O R I N G
B R E A D C R U M B  T R A C K E R S

M A P P I N G

T E X T  M E S S A G E S

M O B I L E



C A M E R A  S Y S T E M
T I N C A N  S B C

O - B U O Y  5  A N D  T H E  C C G S  L O U I S  S .  S T. - L A U R E N T



C A M E R A  S Y S T E M
T I N C A N  S B C

http://polarpower.org/static/docs/PTC_2010/2010PTC_Valentic.pdf



T I N C A N  S B C

• 200MHz ARM9 CPU 

• 128MB RAM / 128MB Flash 

• Ethernet, USB, Serial 

• DIO, ADC, SPI, Watchdog 

• Low power (1W) 

• Runs Linux, Python 

• Data Transport applications

S I N G L E  B O A R D  C O M P U T E R

Based on a TS-7260

http://polar.sri.com/polarpower.org/PTC/2012_pdf/PTC_2012_Valentic.pdf

http://polarpower.org/static/docs/PTC_2009/2009PTC_Valentic.pdf

http://polar.sri.com/polarpower.org/PTC/2012_pdf/PTC_2012_Valentic.pdf
http://polarpower.org/static/docs/PTC_2009/2009PTC_Valentic.pdf


T H E  S O F T W A R E



T H E  D ATA  T R A N S P O R T  N E T W O R K

• Data acquisition 

• Transfer of data 

• Data processing 

• Health monitoring 

• Archiving 

• Used on embedded systems and servers

S O F T W A R E  F R A M E W O R K  F O R  D A TA  S T R E A M S

http://polar.sri.com/polarpower.org/PTC/2013_pdf/PTC_2013_Valentic.pdf

http://datatransport.org

http://polar.sri.com/polarpower.org/PTC/2013_pdf/PTC_2013_Valentic.pdf
http://datatransport.org


U S E N E T  M E S S A G E S
H O W  I T  W O R K S

• Data files are sent as attachments 

• Headers provide metadata 

• Any type day data can be sent (text, images, binaries ,etc)



N E W S G R O U P S  H O L D  M E S S A G E S



P U B L I S H  A N D  S U B S C R I B E

• Single producer and many consumers 

• Copies of data are accessed 

• Short term history, automatic expiration (2 weeks) 

• Market place for data



F E I L D  T O  S E R V E R
D A TA  T R A N S P O R T



W E B  S E R V E R  A R C H I T E C T U R E



T H E  W E B  PA G E



U S E R  
I N T E R FA C E  

L AY E R

FA C E B O O K . G I T H U B . I O / R E A C T  
FA C E B O O K . G I T H U B . I O / F L U X  
G I T H U B . C O M / S P O I K E / R E F L U X J S

A P P L I C AT I O N  
A R C H I T E C T U R E

http://GitHub.com/spoike/refluxjs


W E B  C L I E N T  A R C H I T E C T U R E
O N E  W A Y  D A TA  F L O W



C L I E N T  M A P P I N G  T O O L S
L E A F L E T J S . O R G

http://leafletjs.org


M A P  T I L E  S E R V E R
P O L A R  S T E R E O G R A P H I C  P R O J E C T I O N  



M A P  T I L E  S E R V E R
P O L A R  S T E R E O G R A P H I C  P R O J E C T I O N



O P E N - S O U R C E  P R O J E C T S



M A K I N G  T H E  PA G E  FA S T

• Minimize number downloads from web server - use 
modern tooling such as WebPack to create a single 
bundle 

• Snapshot table in database, updated via triggers 

• Proper SQL indexing, schema and queries 

• Smart caching and DOM management in client 

• Line smoothing and marker grouping

T R I C K S  O F  T H E  T R A D E


