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Introduction 

ÅHydro Sensor FLOWS project, supervised by M. Griselin 
(C. Marlin and D. Laffly)  

ïMap the temporal evolution of the snow cover  

ïCouple it with a hydrologic model 

ÅEast Loven glacier: experimental field 

ï4 years of different readings 

ïGenerate a huge data base 
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How can Cloud Computing improve the processing of 
the data base ? 
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East Loven glacier 
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Snow Cover and Glacier Evolution 

ÅRemote sensing: daily satellite imagery is not always 
accessible 
ï Cost 
ï Poor weather conditions (heavy cloud cover) 
ï Fast events not visible  

Å In situ sensing: Ground based autonomous automated 
digital camera 
ï 3 pictures / day 
ï Huge data base 
ï Reconstruct the satellite view 

 
(D. Laffly et al., Cambridge 2010) 
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Six digital cameras are positioned around the glacier 
basin, providing complete glacier coverage 
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ÅProjection of the picture, from the oblique view to 
a plan view 

 
 

ÅConstruction of a mosaic  
ÅClassify the different  
 phenomena (snow, ice) 
ÅConstraints processing 
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In-situ sensing: image processing 
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In-situ Constraints:  
Atmospheric Disturbance 
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In-situ Constraints:  
Electronic Deficiency 

ÅPoor weather conditions 

ï aƛŎǊƻŎƻƴǘǊƻƭƭŜǊ άŀǎƭŜŜǇέ 
for several days 

ÅElectromagnetic 
perturbation: reset of the 
microcontroller 

ï 6 pictures / day 

ÅDischarge of the camera 
intern battery 

ï [ƻǎǎ ƻŦ ǘƘŜ ǇƛŎǘǳǊŜΩǎ ŘŀǘŜ 
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In-situ Constraints:  
Geometry Variations 

ÅaƻŘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǎƘƻƻǘƛƴƎΩǎ ǇŀǊŀƳŜǘŜǊǎ 
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2008 

2010 
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In-situ constraints  
adjusted by computer 

ÅManually process all the pictures  

 (over 30 000) 

ÅSpecific and heterogenous tools 
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Real need to provide an application :  
- dynamically change the processing  
- be as generic as possible to fit other needs 
- avoid human operations as much as possible  
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Cloud Computing 

ÅAdvantages: 
ïEasiness of access 
ïLarge storage capacity 
ïLightness of application 
ïModular : add, remove, modify services 
ïScalable  
Å Increase of users connected to the service 
Å Increase the computing capacity according to the needs 
Å Fault tolerance 
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{Ŝǘ ƻŦ ǊŜǎƻǳǊŎŜǎΣ ǎŜǊǾŜǊǎ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴǎ ƻŦŦŜǊŜŘ άŀǎ 
ŀ ǎŜǊǾƛŎŜέ ƻǾŜǊ ŀ ƴŜǘǿƻǊƪΦ 
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Web Services 

ÅSoftware offered as a service (SAAS) 

ÅMultiple tasks  

ïCleaning / Usability 

ïDating  

ïCropping 

ïProjecting  

ïConstructing a mosaic 

ï/ƭŀǎǎƛŦȅ ƎƭŀŎƛŜǊΩǎ ǇƘŜƴƻƳŜƴŀ όƛŎŜΣ ǎƴƻǿ Χύ 
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Tasks Architecture 
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? 
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Planner and Scheduler 
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Planner: 
Å define a workflow 
Å achieve a goal 
Å satisfy constraints 
 

Scheduler: 
Å organize workflow 
Å temporal constraints  


