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• Existing works focus on 2D Convolutional Neural Networks for Computer Vision tasks.
• The vast majority of edge-relevant tasks are 1D. 
• TCNs: 1D-CNNs customized for time-series processing tasks. 
• No SoTA approach analyzes architecture search for 1D-Neural Networks at the edge.

• We propose to optimize TCNs by means of a DNAS (Differentiable Neural Architecture 
Search) approach.
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• PIT is a DNAS algorithms that learns the optimal dilation factor of each convolutional 
layer in a seed architecture.

• The proposed approach is ortogonhal to other DNAS approaches.
• E.g., learning the optimal number of channels/kernel-size of each convolutional layer.

• PIT algorithm:
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• Benchmark task: PPG-Based Heart-Rate Monitoring on PPG Dalia dataset and TEMPONet
architecture.

• We obtain various Pareto-optimal architectures:
• We span a search space of ~𝟏𝟎𝟒 alternatives,
• ranging from 400k to 900k parameters.
• We compress the seed architecture by 1.35x achieving 

better performance.

• ProxylessNAS comparison:
• We compare the training time of our 

algorithm with a SoTA NAS.
• We achieve up to 10.4x speedup.
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Automated TinyML

Zero-сode SaaS solution

Create tiny models, ready for embedding,
in just a few clicks!

Compare the benchmarks of our compact 
models to those of TensorFlow and other leading 
neural network frameworks.

Build Fast. Build Once. Never Compromise.



Executive Sponsors



5 © 2020 Arm Limited (or its affiliates)5 © 2020 Arm Limited (or its affiliates)

Optimized models for embedded

Application

Runtime
(e.g. TensorFlow Lite Micro)

Optimized low-level NN libraries
(i.e. CMSIS-NN)

Arm Cortex-M CPUs and microNPUs
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debugging 

tooling such as 
Arm Keil MDK
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frameworks

1

Supported by
end-to-end tooling

2

2

RTOS such as Mbed OS

Connect to
Runtime

3

3

Arm: The Software and Hardware Foundation for tinyML
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TinyML for all developers

www.edgeimpulse.com
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Power efficiency Efficient learningPersonalization

Action
Reinforcement learning 
for decision making

Perception
 Object detection, speech 
recognition, contextual fusion

Reasoning
Scene understanding, language 
understanding, behavior prediction

Advancing AI 
research to make 

efficient AI ubiquitous

A platform to scale AI 
across the industry
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Qualcomm AI Research is an initiative of Qualcomm Technologies, Inc.



Syntiant Corp. is moving artificial intelligence and machine learning from the cloud to edge 
devices. Syntiant’s chip solutions merge deep learning with semiconductor design to produce 
ultra-low-power, high performance, deep neural network processors. These network processors 
enable always-on applications in battery-powered devices, such as smartphones, smart speakers, 
earbuds, hearing aids, and laptops. Syntiant's Neural Decision ProcessorsTM offer wake word, 
command word, and event detection in a chip for always-on voice and sensor applications.

Founded in 2017 and headquartered in Irvine, California, the company is backed by Amazon, 
Applied Materials, Atlantic Bridge Capital, Bosch, Intel Capital, Microsoft, Motorola, and others. 
Syntiant was recently named a CES® 2021 Best of Innovation Awards Honoree, shipped over 10M 
units worldwide, and unveiled the NDP120 part of the NDP10x family of inference engines for 
low-power applications. 

www.syntiant.com @Syntiantcorp 
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Adaptive AI for the Intelligent Edge

Latentai.com



sensiml.com

Build Smart IoT Sensor 
Devices From Data
SensiML pioneered TinyML software 
tools that auto generate AI code for the 
intelligent edge. 

• End-to-end AI workflow
• Multi-user auto-labeling of time-series data
• Code transparency and customization at each 

step in the pipeline

We enable the creation of production-
grade smart sensor devices.



Silver Sponsors



Copyright Notice
The presentation(s) in this publication comprise the proceedings of tinyML® EMEA Technical Forum 
2021. The content reflects the opinion of the authors and their respective companies. This version of the 
presentation may differ from the version that was presented at tinyML EMEA. The inclusion of 
presentations in this publication does not constitute an endorsement by tinyML Foundation or the 
sponsors.

There is no copyright protection claimed by this publication. However, each presentation is the work of 
the authors and their respective companies and may contain copyrighted material. As such, it is strongly 
encouraged that any use reflect proper acknowledgement to the appropriate source. Any questions 
regarding the use of any materials presented should be directed to the author(s) or their companies.

tinyML is a registered trademark of the tinyML Foundation.

www.tinyML.org


