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Introduction . b
Challenges: e Datasets are utilized in this study: Change in Weighted RWI from 2003 to 2011
 Traditional census data is valuable but outdated 1) Census of India Todiestor __Lype Hesouroes
Bathroom facility Rudnn(}nt..ary No L&..itl‘lll(} F%.l(.‘lllty
* Satellite data offers promise, but using daytime 3) Landsat 7 satellite data Fuel for coolding Toformedints Cow Dune Reromene 2
. . . . . . . . Advanced LPG/PNG/Biogas
imagery or nightlights alone has limitations™. 4) DMSP and VIIRS nightlights data. Main source of water Rudimentary e o River -
. . . . . . . . ntermediatcte 11 )(.‘Y Ve anc lllY'l'lp
 Models trained on daytime satellite images lack  The Census of India provides valuable socio-economic — Advnced | Top Water/Treated Water "
temporal robustness i.e. models trained on one indicators at the village level, serving as labels for machine HAesck oWnersiip o -
year may not produce estimates for other years. Learning models. Forr wheclor (]
Models trained on nightlights data are not suitable * We break down census data into categories, as shown in Table 1. Categorization of villages by grouping census variables
for village-level tracking because of low variability the Table, and then use them to categorize the satellite data.
for rural areas.
Methodology and Results 5
Proposed Solution: 1) We start with a CNN based architecture where the model takes a village satellite image as an input and predicts the
e Combine daytime satellite images with nightlight development class (Rudimentary, Intermediate, or Advanced). Five models were trained, one for each indicator (IND).
data to create a satisfactory temporally-robust Tndlcafor T Treln Aoeuracy (6] [ Valldson Acouraey () -
ISW 75.34 74.10
model. O CNN — ASSET 77.06 78.93 2 T a5 i % =a
. VS LIRSS FC 72.09 79.47 ot
 Use 2011 Indian census data as a ground truth e peiy Lve or D BF 709 .07 e e e R e 3
labels as done in Gulgulia et. al.2 to train a CNN < = o B
model on satellite imagery for producing initial Fig 1. Architecture 1 Table 2. Architecture 1 results o
development estimates. 2) We take the softmax outputs from Architecture 1 as features and combine them with the same features obtained from :
* Train a regression model on a set of features; neighboring villages, along with population features and nightlights-based features (Shown in Table 3).
outputs from CNN model, nightlights-based { | S 1
features, and population features from census o e I sl
2011 to estimate Relative Wealth Index (RWI)3 of o O o e SI No. | Feature Description (%)
the target village : ook 1 ]13 Nearest economic hub I
5 s€. . [t st 2 7 Nearest and largest economic hub .
 Ensure Temporal Robustness by evaluating the : a } Jlj Nearest and most intense economic huh
‘ CNN Last Layer ) % . :
model, trained on census data from 2011, on e —Qupit ;sﬁ:;m’a'ax [P, i, 1 % Nearest, largest, and most intense economic hub . )
census data from 2001 on those indicators that are afr«rngggg;rfw% |
common for these census years.
. . . . Fig 2. Architecture 2 Li iohtli _ - i i i 10 -
o Creatlng 3 standardlzed relatlve wealth mdex at 3 Table 3. List of Nightlight features. Here D is the distance between the villages and the economic hub
village level by following the methodology * The outcome of Architecture 2 is a RWI value of a particular village. We calculate an aggregated RWI value for each state -2
provided by Demographics and Health Surveys®. by combining the RWI values of all the villages within that state using the following formula: 23 = = = 5 %
* Produce Village level development estimates over S (RWI of avillage  Population of that village) Fig 3. Change in RWI over the years (2003-11 and 2011-19) for 14 states in India
a period of two decades i.e. for the years 2003, Aggregated RWI of a State = geT o8 J
Total Population of the state
2011, and 2019.
* Generate development estimates for 14 states « Below figures represents the change in RWI values over years (2003-11 and 2011-19) for villages in Tulsipur block in UP. m
. . .
covering over 77.8% of India's population. Change i Rl from 2003 6 2011 Change in i fom 2011 t0 2019 e Use of Transformer based model instead of
o ' J‘{‘i 3 convolution based model for training.
Contrlb.utlons: | | >  Use of models pretrained on labelled satellite data
* Provides standardized development estimates for instead of models pretrained on ImageNet or
villages. o | other big datasets.
 Enables studying village development dynamics « Study impact of welfare expenditure on socio-
and trends.. N | | economic development.
* Informs policy decisions for targeted interventions. . Expand the set of indicators to include more
meaningful features from census data.
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