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Impact on Science
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Formal Proof
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Four-Color Theorem
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Theory and Practice
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Getting Started \‘
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Theorem four_color_hypermap &
forall g : hypermap, planar_ br1dge1ess g —>
four_colorable g.




Feit and Thompson, 1963: ‘ Qthier et al., MSR-INRIA
All finite groups of odd order are solvat ' enter, 2012 [ITP'13]:

(el 255 pages, 50 years + 25 yed '

hompson gT
: odd #|G| -> solvable G.
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Section Lagrange.

Variable gT : finGroupType.
Implicit Types G H K : {group gT}.

Feit-Thompson

Lemma LagrangeI G H : (#|G :&: H| * #|G : H|)&%N = #|G|.

Proof.

rewrite -[#|G|]suml card (partition big imset (rcoset H)) /=.

rewrite mulnC —sum_pat_;onst; apply: eq_pigr == /rcosetsP[x Gx ->].
rewrite -(card rcoset  x) -suml card; apply: eq bigl =>y.

rewrite rcosetE eqgEcard mulGS 'card rcoset leqnn andbT.

by rewrite group modr sublset // inE.

divgI 6 H : #|6| %/ #|6 :&: H| = #|6 : H|.
. by rewrite -(Lagrangel G H) mulKn ?cardG gtl0. Qed.

divg index G H : #|G| %/ #|6 : H| = #|G :&: HI|.
. by rewrite -(LagrangeIl G H) mulnK. Qed.

dvdn indexg G H : #|G : H| %| #|G]|.
. by rewrite -(Lagrangel G H) dvdn mull. Qed.

Theorem Lagrange G H : H \subset G -> (#|H| * #|G : H|)%N = #|G]|.
Proof. by move/setIidPr=> sHG; rewrite -{1}sHG LagrangeI. Qed.
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[Marcus, Spielman,

Splitting A Quadratic Form in Halt  sivatsava, June

Main Theorem. Suppose vy, ..., U, € R™ are vectors ||v;|| < .01 and
energy one in each direction:

Vil =1 ) ) =1
L

Then there is a partition Ty U T, such that each part has energy close
to half in each direction:
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The Kadison-Singer Conjecture, 1959

.. The results that we have obtained leave the
question of uniqueness of extension of the singular pure states of (I, open.

We incline to the view that such extension is “"“;"*‘-'1-:"11'“'

[IMSS'13] implies the
conjecture is indeed true.
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Face Verification




LFW (Labeled Faces in the Wild) Dataset

13,000+ 1,680 "Real” images from the web
imageg from web SUbjeCtS (not acquired under artificially controlled conditions)
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[Huang et al. 2007]




Human vs Machine Race

97.5% Human

93.3% Tom vs Pete
92.4% Joint Bayesian

5%

91.2.0% face.com

90.5.0% Associate-Predict ’

89.0% Combined multishot

88.1% Brain-Inspired Features
88.0% CSML+ MkNN
85.3% Attribute & Simile

84.5% Multiple LE + comp
80.7% NRelLU

* Allow outside training data i-_
de



Blessing of Dimensionality
for Face Recognition

100K dim (our work) vs 1K dim (prior work)

Constructing the feature
by sampling at landmarks:

D. Chen, Cao, F. Wen, & J. Sun. Blessing of Dimensionality: High-Dimensional Feature and Its Efficient
Compression for Face Verification. CVPR 2013 (oral).
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Face Image Face Detection Face Alignment Similarity Transformation
(“Explicit Shape Regression”) (Using 5 landmarks: eyes, nose, corners of mouth)

P hLh T Ml LLL
} lllll- High-dimensional Feature

.

Construct Shape Descriptor

pyramid for indexed Extraction

multi-scale patches

sampling at dense [

landmarks




Reducing the Human-Machinegs
Gap Dy SO% 97.5% Human ‘.“

95.2% High-dim feature 52
93.3% Tom vs Pete

2.2%




What we can do now that we missed before

Pose Decoration
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What we still miss compared to humans




What humans and machines still get wrong

Alice Cooper

The human vs machine race is still on. Join the race!

Landmarks/Raw features are available at http://home.ustc.edu.cn/~chendong/




What humans and machines still get wrong
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Jsing Biometrics to Fight Tuberculosis
Microsotft Research and Operation ASHA

Cloud-Based Missed dose

Analytics alert and

Biometrics Terminal SMS Server follow-up

o L1 o PP 4

Fingerprint Netbook GSM
reader computer modem

: : : : : -
Bhatnager, Sinha, Samdaria, Gupta, Batra, Bhardwaj, and Thies, Int'l Conf. on Persuasive Technology, June 2012 i_
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