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Some slides are “borrowed” from the Stanford CS221 Course
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Boston Dynamics: Atlas & Big Dog
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Image Inpainting, M. Bertalmio
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§l January 15,2018 Allison Linn

(£ lwlin]
Microsoft researchers achieve new conversational speech recognition

milestone (6 |
august 20,2017 8y xuedon | yoU think Al will never replace radiologists—you may want to think again

MAaMPM N May 14, 2018 | Michael Walter | Artificial Intelligence O o @ @ O

June 24,2014

DeepFace: Closing
Performance in F¢

- - 101091081010
Conference on Computer Vision and Pattern Recognition (CVPR) ( 101101000

By: Yaniv Taigman, Ming Yang, Marc'Aurelio Ranzato, Lior Wolf

Abstract 11001101104401000

In modern face recognition, the conventional pipeline co

lassify. We revisit both the ali t st d th . S . . . [
classily. e revisit both ine alignment step and e repr 1o sne of the most frequently discussed questions in radiology today: What kind of long-term imp4

. —
It is hard these days to escape hearing about Al — in the news, on social media, in cafe conversations. We
see both reports triumphs of superhuman performance in games such as Jeopardy! (IBM Watson, 2011) Jpw commq
and Go (DeepMind's AlphaGo, 2016), as well as on benchmark tasks such as reading comprehension,
speech recognition, face recognition, and medical imaging (though it is important to realize that these are
about performance on one benchmark, which is a far cry from the general problem).
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Companies

"An important shift from a mobile first world to an Al first

GOUSIQ world” [CEO Sundar Pichai @ Google 1/0O 2017]

Created Al and Research group as 4th engineering division,
now 8K people [2016]

B Microsoft

Created Facebook Al Research, Mark Zuckerberg very opti-
mistic and invested

Others: IBM, Amazon, Apple, Uber, Salesforce, Baidu, Tencent, etc.
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Governments

"Al holds the potential to be a major driver of economic
growth and social progress” [White House report, 2016]

* Released domestic strategic plan to become world leader in Al
by 2030 [2017]

"Whoever becomes the leader in this sphere [Al] will become

- the ruler of the world” [Putin, 2017]
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Al index: number of published Al papers
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Al index: number of Al startups

Active Startups
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Artificial intelligence

From Wikipedia, the free encyclopedia

"Al" redirects here. For other uses, see Al (disambiguation) and Artificial intelligence (disar

Artificial intelligence (Al), sometimes called machine intelligence, is intelligence
demonstrated by machines, in contrast to the natural intelligence displayed by humans and
other animals. In computer science Al research is defined as the study of "intelligent agents":
any device that perceives its environment and takes actions that maximize its chance of
successfully achieving its goals.[ﬂ Colloquially, the term "artificial intelligence" is applied when
a machine mimics "cognitive" functions that humans associate with other human minds, such
as "learning" and "problem solving".[z]

Two views of Al

R £
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Al agents: how can we re-create intelligence?
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Al tools: how can we benefit society?




An intelligent agent

Perception Robotics Language

Knowledge Reasoning Learning



The Turing Test (1950)

[Turing, 1950. Computing Machinery and Intelligence]

|
"Can machines think?” - Q

Q: Please write me a sonnet on the subject of the Forth Bridge.
A: Count me out on this one. | never could write poetry.

Q: Add 34957 to 70764.
A: (Pause about 30 seconds and then give as answer) 105621.

Tests behavior — simple and objective
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Predicting poverty

Nigeria

Tanzania =~

B =
1.5 p) 3 4 8

Average daily per capita consumption expenditure (5)

Malawi A




Saving energy by cooling datacenters

High PUE ML Control On ML Control Off

/ \

Low PUE




LT

W '

\V /7,
7/,

) W
1 y \
i

Move your head slowly to
complete the circle.




Fairness in criminal risk assessment

e Northpointe: COMPAS predicts criminal risk score (1-10)

e ProPublica: given that an individual did not reoffend, blacks 2x
likely to be (wrongly) classified 5 or above

e Northpointe: given a risk score of 7, 60% of whites reoffended,
60% of blacks reoffended

California just replaced cash bail
with algorithms
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Summary so far

e Al dream of achieving human-level intelligence is ongoing
e Still lots of open research questions
e Al is having huge societal impact

e Need to think carefully about real-world consequences




A very brief history

1956: Dartmouth workshop, John McCarthy coined " Al”
1960: checkers playing program, Logical Theorist

1966: ALPAC report cuts off funding for translation
1974: Lighthill report cuts off funding in UK

1970-80s: expert systems (XCON, MYCIN) in industry

1980s: Fifth-Generation Computer System (Japan); Strategic
Computing Initative (DARPA)

1987: collapse of Lisp market, government funding cut
1990-: rise of machine learning

2010s: heavy industry investment in deep learning
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Al is Hot partly because of the success of deep learning

.y
Image classification

IMAGENET Large Scale Visual Recognition Challenge 2012 (ILSVRC2012)

Team name Filename Error (5 guesses)

. test-preds-141-146.2009-131-
SuperVision 0.15315

137-145-146.2011-145f.

. test-preds-131-137-145-135-
SuperVision 0.16422

145f.ixt

ISI pred FVs wLACs_weighted.txt || 0.26172

http://www.image-net.org/




Al is Hot partly because of the success of deep learning
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Image

MAGENET -Large Scale Visual Recognition Challenge 2013 (ILSVRC2013)

Team name

Comment

Error

Clarifai Average of multiple models on original training data. 0.11743
Clarifai Another attempt at multiple models on original training data. 0.1215
Clarifai Single model trained on original data. 0.12535
NUS adaptive non-parametric rectification of all outputs from CNNs and refined PASCAL 0.12953
VOC12 winning solution, with further retraining on the validation set. '
NUS adaptive non-parametric rectification of all outputs from CNNs and refined PASCAL 0.13303
VOC12 winning solution. '
ZF 5 models (4 different architectrues) trained on original data. 0.13511
Andrew This is an ensemble of convolutional neural networks combining multiple 0.13555
Howard transformations for training and testing and models operating at different resolutions. ||~
Andrew This method explores re weighting the predictions from different data transformation 0.13564
Howard and ensemble members in the previous submission. '




Al is Hot partly because of the success of deep learning

Image classification

IMJAGENET Large Scale Visual Recognition Challenge 2014 (ILSVRC2014)

I Localization||Classification
Team name ||Entry description error .
VGG la combination of multiple ConvNets (by averaging) 10.253231  |[0.07405
a combination of multiple ConvNets (fusion weights learnt on the
VGG validation set) 0.253501 0.07407
a combination of multiple ConvNets, including a net trained on
VGG images of different size (fusion done by averaging); detected boxes ||0.255431 0.07337
were not updated
a combination of multiple ConvNets, including a net trained on
VGG images of different size (fusion weights learnt on the validation set);|/0.256167 0.07325
detected boxes were not updated
|GoogLeNet  |[Model with localization ~26% top5 val error. |0.264414  |0.14828
GoogLeNet gﬂlgg:;gwth localization ~26% top5 val error, limiting number of 0.264425 0.12724
VGG |la single ConvNet (13 convolutional and 3 fully-connected layers) |(0.267184  (/0.08434
We compared the class-specific localization accuracy of solution 1
and solution 2 by the validation set. Then we chosen better solution
SYSU_Vision |jon each class based on the accuracy. General speaking, solution 2 |[0.31899 0.14446
outformed solution 1 when there were multiple objects in the image
or the objects are relatively small.
IMIL |5 top instances predicted using FV-CNN 10.337414  |(0.20734
5 top instances predicted using FV-CNN + class specific window
MIL size rejection. Flipped training images are added. 0.33843 0.21023




Al is Hot partly because of the success of deep learning

IMAGENET Large Scale Visual Recognition Challenge 2015 (ILSVRC2015)

Kaiming He

Xiangyu Zhang
MSRA Shaoging Ren
Jian Sun

Ordered by localization error

We train neural networks with depth of over 150 layers. We propose a
framework [a] that eases the optimization

and convergence of extremely deep networks. Our "deep residual
nets" enjoy accuracy gains when the networks are substantially

deeper than those used previously. Such accuracy gains are not
witnessed for many common networks when going deeper.

Our localization and detection systems are based on deep residual
nets and the["Faster R-CNN')system in our NIPS paper [b]. The
extremely deep representations generalize well, and greatly improve
the results of the Faster R-CNN system. Furthermore, we show that
the region proposal network (RPN) in [b] is a generic framework and
performs excellent for localization.

We only use the ImageNet main competition data. We do not use the
Scene/VID data.

Team name Entry description :z:(::hzatnon grlizsrsmcatlon
IMSRA |Ensemble A for classification and localization. 0.090178  0.03567 |
IMSRA |[Ensemble B for classification and localization. 10.090801  [0.03567 |
IMSRA |[Ensemble C for classification and localization. 10.092108  0.0369 |
ruimmna Caviahan llaamhinad 40 maadala lln 4 Annn= llnnacan |




Al is Hot partly because of the success of deep learning

|
IMAGENET Large Scale Visual Recognition Challenge 2016 (ILSVRC2016)

Compared with CUImage submission in ILSVRC 2015,

the new components are as follows.
(1) The models are pretrained for 1000-class object
_ _ detection task using the approach in [a] but adapted to
Hongsheng Li*, Kai Kang* (* the fast-RCNN for faster detection speed.
indicates equal contribution), (2) The region proposal is obtained using the improved
Wanli Ouyang, Junjie Yan, version of CRAFT in [b].
- Tong Xiao, Xingyu Zeng, Kun  [(3) A GBD network [c] with 269 layers is fine-tuned on
CUImage Wang, Xihui Liu, Qi Chu, 200 detection classes with the gated bidirectional
Junming Fan, Yucong Zhou, Yu |network (GBD-Net), which passes messages between
Liu, Ruohui Wang, Shengen features from different support regions during both
Yan, Dahua Lin, Xiaogang feature learning and feature extraction. The GBD-Net is
Wang found to bring ~3% mAP improvement on the baseline
269 model and ~5% mAP improvement on the Batch

normalized GoogleNet.




From then on, EVERYTHING is DEEP LEARNING!




Who is who in deep learning?
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THANKS, Q&A




