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Towards Reliable Information Distillation 
in Social Sensing and Beyond

The proliferation of digital sensors and the advent of
online social broadcast media (e.g., Twitter and Flickr) 
create a deluge of unfiltered, unstructured, and unvetted 
data about the physical environment. This opens
unprecedented challenges and opportunities in social
sensing, where the goal is to distill reliable information
from social sources and devices in their possession. This
talk will present a new analytical framework and theories to obtain reliable information 
with quality guarantees from large amounts of unreliable social sensing data. Noticeably,
our analytical framework is the first to jointly model the complex interactions among three 
deeply coupled networks underlying the data; namely, the information, social and physical
networks. The talk will also introduce a new information distillation system we built,
called Apollo, which has been applied in a wide range of applications both in and beyond 
social sensing. Examples include real event/disaster tracking, geo-tagging, smart road 
applications, language/dialect classification, and anomaly detection. The talk will 
conclude with a few directions for future research.
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IMPROVING MAPS WITH DEEP 
LEARNING AND CROWDSOURCING

Dr. Xiaoming Gao
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in January 2015 and currently works at Facebook as a Research 
Scientist in the Maps team. His thesis work and previous research 
were related to topics in Distributed Systems, Cloud Computing, Big 
Data processing, and Social Media Data analysis. His current project 
is about applying deep learning techniques for object recognition in 
large scale satellite imagery processing.

Abstract
Maps play an important role for Facebook’s mission of making the world more open and connected. In 
this talk we present our experience in applying the latest breakthroughs in deep learning technologies 
for improving Open Street Map, the world’s largest open-source map database. In order to achieve 
our goal of country-level map improvement, we need to address challenges in multiple respects, 
including localized training data, improved machine learning models, sophisticated post-processing 
of prediction results, and combination of the power of machines and crowdsourcing. With the help of 
these enhancements, we are able to improve the map data coverage at a much faster speed than purely 
depending on human map editing.
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Abstract
Miniature intelligent sensing systems have unique feature sets that include wireless communication, energy harvesting, and a small 
form-factor, thus enabling non-invasive, secure placement for biomedical, ecological, surveillance, and infrastructure applications, 
among others. There has been substantial research on the miniaturization of intelligent sensing systems. The size of the bare die is 
often only 1-2 mm; however, the associated systems are typically much larger than just the die, resulting in centimeter-size systems 
due to included peripherals such as batteries and casings. This leads to a design challenge for the electronics of miniaturized systems 
because the maximum physical battery size and battery storage capacity are severely limited. For example, for a system with a 
millimeter-scale battery to survive for several days (up to a month), the average power consumption must be within the 2-200 nW 
range. To successfully meet this energy limitation, I was a key contributor to the development of a millimeter-scale intelligent sensing 
system platform called the Michigan Micro Mote in 2011. To optimize circuit performance, the system is constructed from dies 
fabricated in different technologies, which are then stacked and wire-bonded together. The stacked structure increases the silicon 
area per unit volume and also makes it easy to swap layers in and out for flexibility in the system configuration. 
In this talk, I will describe this intelligent system platform and show two system examples for ecological and energy exploration 
applications. The first example is about a system that measures light dose on two different types of snails in Tahiti. In Tahiti, large 
predator snails (Euglandina rosea) ate up a large number of small prey snail species, most of which became extinct. However, one 
small snail, Partula hyaline, has endured predation. My partners, biologists, hypothesized that the survival of P. hyaline was due to a 
difference in light intensities between their habitat and that of the predator snail. We quantitatively confirmed the hypothesis by 
measuring light dose on the snails using the intelligent sensing systems. The second example is about an intelligent sensing system 
that measures temperature and pressure in an oil reservoir. In this setting, the temperature exceeds 125oC, and power consumption 
is significantly increased at high temperature. To achieve a lifetime of several weeks, our team reduced power consumption 63 fold by 
using ‘deep sleep mode’ with a battery switch and Flash memory.
In addition, I will introduce one example of a low-power circuit technique that enabled the miniature intelligent sensing system. It is 
an adaptive energy harvesting circuit that enables the system to overcome the energy limitation. This energy harvester automatically 
adjusts reconfigurable solar-cell array according to light intensity and battery voltage to extract the maximum power from the solar 
cells. It achieves 78% harvesting efficiency over a wide range of light intensities and battery voltages, whereas the efficiency of the 
previous best fully integrated energy harvester is limited to 55%. 

WEDNESDAY, MARCH 07, 2018 
10:00 AM  | LUDDY 1106




