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tinyML encapsulates and nurtures the fast-growing branch of ultra-low power machine learning technologies and 
approaches dealing with machine intelligence at the very edge of the cloud. These integrated "tiny" machine 
learning applications require "full-stack" (hardware, system, software, and applications) solutions including 
machine learning architectures, techniques, tools, and approaches capable of performing on-device analytics. A 
variety of sensing modalities (vision, audio, motion, environmental, human health monitoring, etc.) are used with 
extreme energy efficiency, typically in the single milliwatt (and below) power range, to enable machine intelligence 
right at the boundary of the physical and digital worlds. We see a new world with trillions of distributed intelligent 
devices enabled by energy efficient machine learning technologies that sense, analyze, and autonomously act 
together to create a healthier and more sustainable environment for all! This special issue aims to showcase the 
current state of the art in the field of tinyML, covering cross-layer design and verification approaches, datasets and 
frameworks, algorithms, applications and systems, and their inter-dependencies in designing next generation 
tinyML systems. This special issue places emphasis on extremely low power constrained design, typically targeting 
the mW range and below, and hence enabling a variety of always-on use-cases and targeting battery operated 
devices. 

The 2022 edition of the tinyML Research Symposium was held in San Francisco, CA, USA on March 28th, 2022. This 
special issue in ACM Transactions on Embedded Computing Systems (TECS) will consider peer-reviewed journal 
versions of top papers from the tinyML Research Symposium 2022, as well as other papers received from the open 
call. 

Topics 
This special session solicits topics of interest that include, but are not limited to: 

• Cross-Layer Design for extremely low power, typically in the mW range and below targeting battery operated 
devices. 

• tinyML Datasets: Public release of new datasets to tinyML; frameworks that automate dataset development; survey 
and analysis of existing tiny datasets that can be used for research 

• tinyML Applications: Novel applications across all fields and emerging use cases; discussions about real-world use 
cases; user behavior and system-user interaction; survey on practical experiences 

• tinyML Software Generation and Mapping: Federated learning or stream-based active learning methods; deep 
learning and traditional machine learning algorithms; pruning, quantization, optimization methods; security and 
privacy implications; Interpreters and code generator frameworks for tiny systems; optimizations for efficient 
execution; software memory optimizations; neural architecture search methods 

• tinyML Systems: Profiling tools for measuring and characterizing performance and power; solutions that involve 
hardware and software co-design; characterization of tiny real-world embedded systems; in-sensor processing, 
design, and implementation 

• tinyML Hardware: Power management, reliability, security, performance; circuit and architecture design; ultra-low-
power memory system design; MCU and accelerator architecture design and evaluation 
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• tinyML Evaluation: Measurement tools and techniques; benchmark creation, assessment and validation; evaluation 
and measurement of real production systems 

Important Dates 
• Submissions deadline: September 30th, 2022 
• First-round review decisions: December 20th, 2022 
• Deadline for revision submissions: February 20th, 2022 
• Notification of final decisions: April 30th, 2023 
• Tentative publication: Summer 2023. 

 
Submission Information 
 
Prospective authors should follow the TECS submission guidelines at https://dl.acm.org/journal/tecs/author-
guidelines. All manuscripts must be submitted electronically to the ACM Manuscript Central Web site at 
https://mc.manuscriptcentral.com/tecs. Select the paper type “Special Issue on tinyML”. All papers will undergo 
the standard TECS review process with a fast review cycle. 

 
For questions and further information, please contact Theocharis Theocharides (ttheocharides@ucy.ac.cy). 
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