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Mad predictions on cellphones 

"When wireless is perfectly applied the whole 

earth will be converted into a huge brain, 

which in fact it is, all things being particles of 

a real and rhythmic whole. We shall be able 

to communicate with one another instantly, 

irrespective of distance. Not only this, but 

through television and telephony we shall see 

and hear one another as perfectly as though 

we were face to face, despite intervening 

distances of thousands of miles; and the 

instruments through which we shall be able to 

do his will be amazingly simple compared 

with our present telephone. A man will be 

able to carry one in his vest pocket." -Nikola 

Tesla, 1926 



Enter the era of wireless communication! 

 A smartphone is a mobile phone with an advanced 

mobile operating system  

 Combine features of a cell phone with personal 

digital assistant (PDA), media player and GPS, 

accelerator, gyroscope and more.  

 With benefit of touchscreen and apps, internet and 

photographic technology = powerful tool 



More predictions 

 "Mobile to overtake fixed Internet access by 

2014" (Mary Meeker, 2008)  



Smartphone predictions 

Smartphone users worldwide will surpass 2 billion in 

2016 

 



The Smartphones camera 

 Entry-level smartphones have low mega pixel as 

well small sensor size resulting in poor picture 

quality.  

 E.g. 18mp camera (phone) with small sensor isn’t as 

good as 10mp DSLR with an APS C sensor. 

 Some smartphones actually high-end point-and-

shoot cameras with larger sensors up to 1" with >20 

megapixels and 4K video.  

 Some can store their pictures in RAW image format 



How do smartphones cameras compare with 

‘real cameras’? 
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https://www.flickr.com/photos/31164938%40N03/sets/72157638854099414/?rb=1 

Canon EOS 40D Nokia Lumia 1020 

Nikon D800 iPhone 5s 
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What are Apps? How many out 

there? 

 Android users were able to 

choose between 1.5 million 

apps from GooglePlay  

 Apple's App Store second-

largest app store with 1.4 

million available apps 

 over two-thirds of apps in 

the store are "zombies“ 

(tracking service Adeven, 

2013) 

 



Demonstration of the use of Apps 

 





Demonstration of the use of Apps 

 



 



Toolbox 

Which apps work well? 

Apps dependent on: 

Calculations 

Algorithims 

GPS 

Accelerometer 
 



Clinometer  

 



 





Soil Color Chart 1 

 



Soil Color Chart 2 

 



 



 

Probably the most complete GPS tool on Android Market: 

Navigate, manage waypoints, tracks, routes, build your own 

dashboard from 45 widgets. 



 





 





Advance Fire Information System (AFIS) 

 



 



 



Plant identification 



How reliable are cameras and apps 

for research? 

 



Smartphone cameras 

 

Improvements over time in DXOMark and DXOMark Mobile scores for 

Canon EOS DSLRs and two ranges of smartphones.  
Note that the scales for the DSLRs and the phones are different and not directly comparable. 

http://connect.dpreview.com/post/5533410947/smartphones-versus-dslr-versus-film?page=4 



Still limitations in low light photography 

 

http://connect.dpreview.com/post/5533410947/smartphones-versus-dslr-versus-film  



Experimental evaluation of mobile 

phone sensors 

 Ma et al. 2013 

 Google Nexus 4 

 Accelerometer, gyroscope, magnetometer and GPS 

 Results: accelerometer and gyroscope sensors are 

very stable (0.1-0.8 unit deviation) 

  Compass had larger deviations (3 degrees) 

 GPS deviation >10m 

 

 



 

iPhone 3 

3G iPhone w/ A-GPS ~ 8 meters 

3G iPhone w/ wifi ~ 74 meters 

3G iPhone w/ Cellular positioning ~ 600 meters 

Several Android phones 

~ 5-8 meters accuracy 2.5 m accuracy 

Dual 150S External GPS Receiver 

GPS 



 

Combining GPS, camera and cloud 

Basal area of trees calculated with 

images  

 

App is not perfect, but well on its way 

to replacing callipers, measuring tapes 

and hypsometers 



Colour based apps 

 



Plant identification 

 Plant identification: man vs. machine LifeCLEF 2014 

plant identification challenge (Pierre Bonnet et al., 

2014) Multimedia Tools and Applications 

 machines could not outperform best expert botanists 

at the image-based plant identification competition  

 but are competing with experienced botanists and 

clearly outperform beginners and inexperienced 

test subjects  

 

http://link.springer.com/journal/11042
http://link.springer.com/journal/11042


My verdict 

 Apps shows lots and lots of promise as measuring tools 

in science 

 Android does not force sensor specs on its device 

manufacturers, the accuracy may vary a lot between 

different manufacturers, as well as between phones 

and tablets  

 Sensor chips are cheap therefore highly allergic to 

disturbances (compass to metal objects, GPS to 

urbanly-large buildings, accelerometer to sensor noise 

in general) 

 Not all apps allow for sensor calibration 



The challenge 

Let’s design our own apps! 

 

 
 


