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Use Case

Have you ever had difficulties waking up in the morning? Have you ever turned off your alarm on
your phone and keep napping?

We designed a smart alarm clock robot that can actually wake you up! It will run away from the
person when he or she tries to catch it and turn it off.
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General Requirements

e Only 1 personinvolved
o  The alarm clock will recognize the approaching person and move away from that person to avoid
being caught
o having 2 people in video capture at the same time will result in undefined behavior
e Flatsurface
o  Most common situation for an indoor environment
e Unknown number of obstacles

o  User’s personal items’ placement is usually unknown
o  The alarm clock will try to avoid all obstacles

e Bright environment (with light on)
o  Chasinginvolved, user needs a bright environment to locate the alarm clock



Requirements (user behavior)

User can approach from any direction, chase happens when user is detected

e User Route
o  Theuser can move freely relative to the bot
o  Theuser should move at a reasonable “walking speed”
e Therobot should be able to track the user at 85% success rate
o  Asuccessful dodge means the bot is able to lock its camera on the user throughout the chase
o Previous “Following Robots” costs thousands of dollars, dozens of camera installed, and still lose
track of the user
o (Gita) https://www.youtube.com/watch?v=3fH wku4FXM

e Achase stops when the robot is forced into an edge or a corner of the room by the user



https://www.youtube.com/watch?v=3fH_wku4FXM

Detalled Requirements (hardware)

e Thealarm clock should be self-rotating at appropriate speed
o  Responsive enough to upcoming user while
o  We will sweep the rotation speed from 1 rpm to O rpm to determine the highest speed at which our
CV algorithm can accurately detect the user

e The alarm clock should activate when user is detected

e Thealarm clock should stop moving when user is not detected

e TheuserActivation delay, from user being in-range to robot starting to move, is under
0.25s

o Larger delay may allow the user getting to the bot without chasing
o Larger delay may also reduce user experience



Detailled Requirements (Computer Vision)

e Frames per second

o  Achieve 5 fps

o  Usually takes around more than 1 second to move from the centre of the camera out of the lens
e Humanrecognition rate at 20%

o  With 5 fps, even with an unrecognized frame, the robot will likely catch up
e False positive under 10%

o  Ahigher value might affect user experience
o  Therobot, by design, won't react to non-moving object. So even the robot recognize something
else as the user, it won't react accordingly



Detailed Requirements (Software/Web App)

e Ability toreliably start the bot at a preset time in the future
o  ringtime > 1s away from set time (latency)
o ringtime < 24 hours away from set time

e Communication latency between web app and the bot < 1s, including when:
o  starting the chase, from web app to bot
e Alarmisad-hoc, instead of periodic

e But canset multiple alarms queued up for future



Solution Approach (hardware setup)

e Create2robot base that supports edge detection
A processing unit (Raspberry Pi or Nano Jetson 2) for controlling the base and running CV

algorithm
e Adepth camera like the Realsense for video capture and user distance measurements
A webapp that allows the user to customize ringtone and control the robot

The processing unit and the camera will be attached to the robot base
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Testing

e Only 1 personinvolved
o Test with multiple people appearing, the alarm clock should halt its
action
e Unknown number of obstacles
o Test with different numbers of obstacles that’s changing positions.
e Alarm clock activation
o Test the robot with the user at different distance
o Check if the bot can recognize the person in a single rotation
e Activationdelay
o Testif the activation delay is noticeable to the user, and if the user
can walk up to the bot without chasing
e Communication latency between web app and the bot
o Time the delay from the set alarm time to the bot’s LED light
up/alarm turned on
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