
Accelerometer

Motion-sensor fusion

· Complementary filter (recommended)
· Kalman filter (rare)
· Typically quaternion output

Posture 

recognition

· prone
· supine
· side
· sitting

Position on body

· Stationary
· On desk
· In hand
· Near head
· Shirt pock
· Trouser pocket
· Arm swing

Gesture recognition

· Wake-up phone
· Glance at phone
· Pick up phone
· Tap: single, double
· Swipe left: single, double
· Swipe right: single, doublePedometer

· Step count
· Total distance
· Speed
· Stride length
· Gait irregularities

Indoor positioning

· Ambulatory dead 
reckoning

· Context
· Heading

Heart exercise

· Heart rate
· Breathing rate
· Heart rate variability
· Cardio vascular fitness
· Blood pressure
· Blood oxygen
· Cardiac efficiency

Gyroscope Magnetometer Barometer Humidity Temperature Ambient 
Light

Proximity 
TOF

Door position

· Tilt
· Open
· Close
· Close position

Microphone
array

Loop Recorder

· Audio segments

Voice Activity Detector

Speech recognition 

(ASR)

· Words
· Tone
· Intent

Camera

Autofocus

· Exposure time
· Focal length
· HDR

Scene objects

· Color
· Object kind
· Count
· Location in image

Face detection

· Identity
· Age (approx)
· Skin tone
· Emotion
· Gaze
· Expression: Greed, 

disgust, etc

Language 

understanding

· Words
· Tone
· Intent
· Referred to Entities
· Emotion

Heart Rate
Finger print

Motion categorization

· Slow motion
· Irregular motion
· Fast abrupt motion

Exceptional signals

· Vibration
· Knock detection
· Kicking
· Banging

Glass 

shattering 

Detection

Bluetooth

Presence 

Detection

· MAC
· RSSI
· Location tag

Air Condition Cycle 

Detection

Noise reduction

· Acoustic Echo cancellation
· Noise
· Noise Reduction
· Statistical De-reverberation
· Auto Gain control

Spatial Audio processing

· Source Localization: Estimates 
direction of arrival of primary 
sound source

· Beamforming: Spatial filter 
that cancels audio coming 
from other directions

Altitude, Floor 

change 

estimation

User heading 

determination

Attitude 

estimation 

filter

Calibration monitoring

Disturbance rejection

Calibration monitoring

Bias calibration

Calibration 

monitoring

Other positioning 

Signal

· GNSS: GPS
· Cell tower info
· Wifi station info
· Location beacons

Google Play services

· Fused Location 
Provider (FLP)

Fitness

· Activity level
· Sleep monitory
· Workout monitoring
· Energy burning
· Sitting & standing 

detection

Health

· Change in activity level
· Depression detection

Windowing & 

Feature Extraction

Estimate activity 

based on motion 

activity 

posteriogram

Windowing & 

Feature Extraction

Estimate activity 

based on motion 

activity 

posteriorgram

Estimate 

Environment based 

on Spatial 

Environment 

Posteriorgram

Voice Activity 

Posteriorgram

Time Sequence

Time Sequence

Time Sequence

Estimate high-

level context

Scene

· Kind of scene
· Objects in scene

Hushaboom Division

Apple HealthKit
Google Fit

Spatial Environment 

Vector

· Street
· Nature: garden/park
· Beach
· Stadium
· Office
· Mall/supermarket/

restaurant/cafeteria
· Home
· In moving vehicle
· Lecture/conference 

room

Voice activity vector

· Silence
· Face-to-face talking
· Phone conversation

Motion activity 

recognition

· Stationary
· Walking
· Fast walking
· Jogging
· Driving
· Escalator
· Elevator
· Bicycling

Google Context Hub 

Runtime 

Environment

Galvanic skin 
response

UVHeat flow

Biometric profile

· Gait
· Cardiac activity
· Motion

Machine Readable 

codes

· Locate barcode
· Scan/decode barcode
· Locate QR code
· Scan/decode QR code
· OCR

Speaker recognition

Speaker 

characteristics from 

phonetics

Gender
Dialect
Age: child, adult
Emotion

Apple Siri
Google Speech API
Amazon Alexa
Microsoft LUIS, Cortana

Apple Photo
Google Vision API
Microsoft Cognitive Services

Head tracking

· Angle
· Pose
· Tilt
· Look at

Depth 
Camera

Identification/

Authentication

Surface estimation

· Shape
· Lighting angle
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