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Why?

on the edge, or in real-time. Transmitting all the data to the cloud results in a) rouno frip \Ojrency cost b) |oc1Hery

— Xisting ML models, especiaHy Deep Leaming models, are too Compu’ruﬁonQHy expensive for predicﬁons

drain for the communication power and ¢) compromises privacy.

lectronics, Low LQ’rency Predictions in browsers and mobiles, low-

—or Whom? Hedl

COST predicﬁon in cloud.
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What: We have designecﬂ a ML baseo gesture recognition system that can detect Comp\ica’red gestures

accu roﬂre\y.

Model Size: This has been made possib\e due to a) our handcrafted features b) ProtoNN multiclass classifier
Edgel\/ll_ suite] and ¢) infeger op’rimized imp\emenfa’rion. Our model generoﬂred s “6kB.
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“ Workf]
Plug-and-play pod e orkflow for _ _
PI‘OfONN & BOI‘\SCIi generating a < github.com/Microsoft/EdgeML
Machine learning models for edge devices tiny mOdEI Data Co"ection

that run on less than 2kB RAM.
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Plug and Play Design

Collect and label
acceleration and Gyro
time series for gestures

Lightweight and flexible design which is
adaptable to any cane.

from many users.

Rich Ul experience using natural gestures.

Feature Engineering

Extract the right set of
features for the data
collected.

Pe I"FO rmance Internals of the prototype

Low Latency : “50 milli seconds to Electronics and Components

recognize gesture.
ARM MO+ class microcontroller.

Accelerometer and gyroscope.

Collect data / Compute Predict
from IMU »  features  p——> gesture Model Training
(20 ms) / (27 ms) (16 ms) Train ProtoNN model

on TLC with size
constraints.
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Send gesture to
BLE module (1 ms)

Gesture
confirmed?

yes
Deploy on pod

Engineer a pipeline

that gathers data,
computes features and
predicts in real-time

Prediction pipeline loop that runs on the singlethreaded
microcontroller (must finish in 100 ms).




