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Introduction

This is what digital inequity looks like.
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More than 500M students worldwide have no
access to the internet. Not only does this limit
learning opportunities but it also prevents
students from developing the digital skills needed
to compete in today's modern economy.

Giga's mission is to connect all schools to the
Internet by 2030 and every young person to
information, opportunity, and choice.

Obtaining accurate information about school
locations and their connectivity status is a critical
first step to accelerating digital connectivity.
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Dots represent schools in Brazil.

Challenges with School Location & Connectivity Data
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° “We know there are 20,000 schools in the
country, but we don't know their exact coordinates.”

o [IITTITIETA "We know the locations of 80% of the
schools, and we need to find the missing 20%.”

o [NETTNEITN .. Recorded GPS coordinates are > 1 km
away from the actual school building.

o e.g. GPS coordinates point to non-school | : B
locations or uninhabited areas (e.g. forests, deserts). a%
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Methodology
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We experiment with (a) fine-tuning
pre-trained CNNS and (b) using

Schools “drifting”
across continents
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Pre-trained CNN School/Non-school

(e.g. ResNet50, VGG16)
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School Connectivity Data

Connectivity Prediction Model
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We investigated the use of satellite

- %
: '.::;'“?::{ @® Not Connected e sy . . . .
'.‘;' it ot Connecte (7— Ld— M O imagery, electricity transmission
f}.;};agﬁ g ;?'a: % . ‘ e.g. Random Forest, Predictcijon HEtWO rk InfO rmathn, and |nte 'n et
. .:" ""3.!3:: AR o g LR, SVM, MLP Cognecte t/l(\jIOt . .
e Sk | speed test data to predict the internet
s ,.st"‘.‘ » ;:-r---~-~----""'-*""'/Feature engineering based on satellite images,

'. _
: A
-

connectivity status of schools with a
/ suite of ML classifiers.

electric grid information, and speedtest data
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. (a) School Mapping F1 scores (b) Connectivity Prediction F1 scores
HIELETT - We find that CNNSs, BIH BLZ BWA GIN RWA BIH BLZ BWA GIN RWA
specifically ConvNext models, generally ComNext-S 080 080 095 083 096 RF 082 092 073 074 0.72
: : ConvNext-B  0.81 082 096 080 095 SVM 083 089 072 069 0.69
outperform V'T'based models, with the best Z ComNext-L 079 083 095 08 096 LR 083 088 071 066 0.70
F1-scores ranging from 0.81 to 0.96 across O ResNet50 072 0.15 094 076 094 GB 082 09 073 070 0.69
: : VGG16 075 073 095 080 095 MLP 083 086 068 068 0.7
the 5 pilot countries. Xception 0.63 007 095 073 094
VILS/I4-LR 061 056 091 063 094 . try macro-averaged
o P VIT-S/14-SVM 065 065 091 067  0.94 - -
COHHECWlt PrEdICtI. We show that we 2 VILBA4LR 068 075 093 072 095 Fl-scores of ML classifiers for Bosnia
can predict the connectivity status of schools £ VILBA4SVM 071 074 093 070 094  and Herzegovina (BIH), Belize (BL2),
. . ViT-L/14-LLR 0.64 0.69 0.92 0.69 0.93 Botswana BWA , Guinea G|N ) and
with the best F1 scores ranging from 0.72 to VLLISVM 069 071 094 070 094  porot (R(W n ) (GIN)
0.90 across 5 countries.




