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Alchera

Left camera Center camera Right camera

Steering wheel angle
(via CAN bus)
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NVIDIA DRIVE™ PX

Figure 2: High-level view of the data collection system.
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Definition of Deep Learning Alchera

« Deep Neural Network =» Brain-inspired Al
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Traditional ML vs Deep Learning Alchera

Traditional Machine Learning

Hand-Crafted Simple Trainable . -
Feature Extractor Classifier
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Traditional ML vs Deep Learning Alchera

Deep Learning

Trainable Trainable
Feature Extractor Classifier
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« Face Identification
1 99.8% @ LFW (600049 &2 &
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I. Alchera
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Mobile Deep Learning Framework
(Fast Computation and Low Power Consumption)

Deep Learning Framework
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Training

Path to Production

Inference

Alchera
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What about labeling? Alchera
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Alchera

https://www.youtube.com/watch?v=w2pwxv8rFkU



Major limitation of Deep Learning Alchera

No data efficiency!! : It needs millions of images




Major limitation of Deep Learning Alchera
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My net is trained on | am asked to acquire and label those data

“Dataset Bias”
“Domain Shift”
“Domain
Adaptation”
“Domain Transfer”



Alchera

Trained on Cityscape Dataset Tested on Cityscape Dataset

FCNs in the Wild: Pixel-level Adversarial and Constraint-based Adaptation, Judy Hoffman, Dequan Wang, Fisher Yu, Trevor
Darrell, Arxiv 2016




Alchera

Domain Shift : Cityscape to SF
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FCNs in the Wild: Pixel-level Adversarial and Constraint-based Adaptation, Judy Hoffman, Dequan Wang, Fisher Yu, Trevor
Darrell, Arxiv 2016




No tunnel in the Cityscape Alchera

FCNs in the Wild: Pixel-level Adversarial and Constraint-based Adaptation, Judy Hoffman, Dequan Wang, Fisher Yu, Trevor
Darrell, Arxiv 2016



Domain Adaptation

backpack chair bike

@ b

Source Domain ~ Ps(X,Y) ?é Target Domain ~ Pr(Z, H)
lots of labeled data unlabeled or limited labels

Ds = {(xi,¥i),Vi € {1,...,N}} Dr ={(z,?),Vj € {1,...,M}}




Domain Adaptation : Application Alchera

From dataset to dataset

From simulated to real control
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Domain Adversarial Neural Network Alchera

«  Domain classifier

— Source/Target S o= O QIO A BHE feature@IX| 12

- StE Al F =0 elo] St 22 LHQ| featureE WHIIEE RE
* Label predictor

— S5 E featureE Sl class &

Feature Extractor, G Classifier, G,

Domain Discriminator, G4




Domain Separation Networks Alchera
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Domain Separation Networks Alchera

« Private encoder 2 unique feature to each domain = low-level
« Shared encoder - domain invariant feature = high-level
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Losses
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Losses Alchera

T 2 Difference loss : Frobenius norm
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Result on Cityscape to SF adaptation Alchera

Before Domain After Domain
Adaptation Adaptation



Another DA example Alchera

Using Simulation and Domain Adaptation to Improve
Efficiency of Deep Robotic Grasping

Konstantinos Bousmalis*-!, Alex Irpan*!, Paul Wohlhart*?, Yunfei Bai?, Matthew Kelcey', Mrinal Kalakrishnan?,
Laura Downs!, Julian Ibarz!, Peter Pastor?, Kurt Konoligez, Sergey Levine', Vincent Vanhoucke'
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Robot Grasping

« Problem setup : Single-
viewpoint RGB camerax= =
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Using Simulation Alchera

« Millions of grasps in hours instead of weeks

TR B

o ————————




Alchera

(b) Synthetic Images
Adapted with our Approach

(a) Synthetic Images (c) Real Images
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Summary

Alchera
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From dataset to dataset From RGB to depth




