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Delivering services and building infrastructure for a rural community relies on knowing where people live, but updated geospatial census data is scarce in developing countries.  We are developing a system to find houses automatically in rural satellite images, using concepts from remote sensing and machine learning.  Specifically, we want to extract image information where the locations of houses are known from old maps to predict the locations of houses in new maps.

The detailed procedure of the system is as follows.  We orthorectified each image to ensure that locations in an image were geospatially accurate.  Then we separated the maps into training regions and test regions; the training regions are for calibration and the test regions are for evaluating system accuracy.  For each training region, we generated a training set of windows of houses and non-houses; for each set of contiguous pixels in a window, we extracted low-resolution red, green, blue, near-infrared matrices and a high-resolution grayscale matrix from raw satellite data.  We applied the training set to a convolutional neural network classifier and scanned the classifier over the test map.  Lastly, we used k-means clustering to distill the scanned results into predicted house locations.  The results in the presentation are from scanning the system on test regions in Ruhiira and Koraro that were strictly excluded from the training phase.  

We hope that our system will be used in future development work; it is written with Python and Lush.  
Thanks to Vijay Modi, Alex Zvoleff, Marc'Aurelio Ranzato and Yann LeCun.  
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