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Introduction

Problem

Innovate on a simple yet sometimes dangerous
common household chore (chopping vegetables)
to improve daily cooking P
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Automated chopping board!



We detected a potato.

Was that correct?

Yes No

Vegetable
Detection

Features

We recommend
"batonnet”

Would you like to
proceed with this style?

Yes No

Chopping Style
Recommendation

Small-dice

Large-dice

Batonnet

Different Chopping
Styles



Actual Product
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Power

Block diagram

Power Supply

Chopping Assembly

Linear Actuator

Rotation Assembly i
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—>» Power

<—>DataBus
Servos Controller

Vertical and
Horizontal Tracks



Power Supply

Requirements Verification e
Saana 1 ey
2o I 2
|
Must supply at least 5.1V at 3A to "“.“-r.
the Raspberry Pi L —
==
s

Must supply 12V at up to 3A to Connect the power supply to an
the linear actuator outlet and subsequently
measure the power draw at the
components

Should supply 12V at up to 3A to
the 3 motors and their driver
circuits




Control Unit Overview

Vegetable Recognition System + Edge Detection

Power Supply Chopping Assembly

AC -> DC Voltage / Linear Actuator
Power Regulator

Rotation Assembly

Servos Controller

Vertical and
Horizontal Tracks

—>» Wire
—>» Power

<{—>Data Bus




Control Unit Overview

Vegetable Recognition System + Edge Detection

Power Supply Chopping Assembly

AC> DO Voltage / Linear Actuator
Regulator

Rotation Assembly :
—» Wire
—>» Power

<{—>Data Bus
: Servos Controller
Control Unit !
o : Vertical and
Raepbemy Y : Horizontal Tracks

Requirements Verification

Insert a vegetable into the assembly and read a signal

Must be able to recognize the vegetable inserted indicating which vegetable has been inserted

Sénd commands to control the motion of the blade for the | Select and confirm selection. The finished chopping should
selected chopping style match with the specified chopping

/




Control Unit

Vegetable Recognition System

= (®) Dataset
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Fruits 360
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0N\ am [N @ A dataset with 90380 images of 131 fruits and vegetables
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#®7 Mihai Oltean < updated a year ago (Version 5)
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Derived from medium.datadriveninvestor.com Derived from kaggle.com

Train + Test Using Keras framework NN Dataset with Fruits-360

Integration with Camera Module to snap a photo and
identify the Vegetable on chopping board



Control Unit

Pepper Yellow

L[ 37 153]
[165 145]
[111 199]]
(array([[ 44, 208],
[ 37, 153], I
[1e5, 145],
f111, 199]]), (74.25, 176.25), 57.47250B90078573)
Object #3:
[[181 460]
[148 239]
[373 z06]
[485 426]]
(array([[ 44, 208],
[ 37, 153)
[105, 145],
[111, 199]1), (74.25, 176.25), 57.47250890678573)

Vegetable Recognition System



Control Unit

Edge Detection (Pre-motor control)

)

Detects object size based on reference
(quarter) + Calculates Pixel per Inch,
displays object size

Detects Edge of Objects (CV2.canny)

Returns the (x)y) coordinate to start
the chopping motions



Control Unit

Edge Detection (Pre-motor control)

(
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37 153] <

}h‘;ﬁ 145]

[111 199]]

(array([[ 44, 2o08],

[ 37, 153], I
[165, 145],
[111, 199]]), (74.25, 176.25), 57.47250890878573)
Object #3:
[[181 460]

[148 239]
[373 266] D
[465 426]]
(array([[ 44, 208],
[ 37, 153],
[105, 145],
[111, 199]]), (74.25, 176.25), 57.472508900878573)




Control Unit




Control Unit
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Full subsystem functionality tested




/0 Unit

Power Supply I Chopping Assembly

=1 .
Display ] : : rtical and

I ispla) I : ; Horizontal Tracks

The I/O Unit comprises
the camera and the
display unit

This camera and display
unit are powered by the
power supply unit

It also uses the control
unit to implement user
interaction through push
buttons



/0 Unit
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Logitech

Camera V2.1
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Initial Camera Choice Final Camera Choice

Source: raspberrypi.org Source: amazon.com



/0 Unit

Screenshots to show verification of requirements for the camera



Screenshots to show verification of requirements for the camera




/0 Unit

Display screen used for the system

Source: waveshare.com



/0 Unit

e Regular push buttons were
used to receive user input

e This was better choice than
using a touchscreen display

e Disadvantages of using a
touchscreen display

o waterproofing the screen

o heavy motions of the

Push buttons used for the system chopping assembly

Source: moderdevice.com



/0 Unit

False

Display a

welcome
message

Make a call to
the vegetable
detection
program.

Ask the user if a
vegetable has been
placed in the
chopping area yet

User
selected
“Yes”

True

Display the detected
vegetable and the suggested
chopping style. Ask the user if

they would like to continue
with the suggested style

User
selected
“Yes”

l

Display the entire list
of chopping styles
available. Allow user
to select one

Make a call to the code

IS LR IO True| for the motor control unit

confirm they want

User

k

selected
“Yes”

to start the chopping
process for the selected
chopping style

to start the
chopping process

Display message for
user to remove the
chopped vegetable
from the assembly

i

Trug




/0 Unit

False

Display a

welcome
message

Make a call to
True | the vegetable
detection
program.

Ask the user if a
vegetable has been
placed in the
chopping area yet

User
selected
“Yes”

Display the detected
vegetable and the suggested
chopping style. Ask the user if

they would like to continue
with the suggested style

User
selected
“Yes”

Display the entire list
of chopping styles
available. Allow user
to select one

Make a call to the code

Ask the user to
confirm they want
to start the
chopping process

True| for the motor control unit
to start the chopping
process for the selected
chopping style

User
selected
“Yes”

Display message for
user to remove the
chopped vegetable
from the assembly
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Trug




/0 Unit
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Medium-dice s
S
Large-dice =
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Batonnet -

Video to show the verification of the requirements for the display unit



False

Display a

welcome
message

Ask the user if a
vegetable has been
placed in the
chopping area yet

User
selected
“Yes”

/0 Unit

True

Make a call to
the vegetable
detection
program.

Display the detected
vegetable and the suggested
chopping style. Ask the user if

they would like to continue
with the suggested style

User
selected
“Yes”

l

Display the entire list
of chopping styles
available. Allow user
to select one

Ask the user to
confirm they want

k

to start the
chopping process

User
selected
“Yes”

Make a call to the code
for the motor control unit
to start the chopping
process for the selected
chopping style

Display message for
user to remove the
chopped vegetable
from the assembly
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Trug




Chopping Assembly




Chopping Assembly

Requirements Verification
Should be able to exert Placing a weighing scale
the required amount of under the assembly

force to cut through a without the blade to
vegetable measure the force exerted

Measure the chopped
vegetables to see if they
are the right size and
measure the time taken
to complete the chopping
process for all the
chopping styles offered by
our system

Must chop the vegetables
within 4 minutes with 75%
accuracy in dimension
according to the
chopping dimension
standards set in French

Cooking




SWOT Analysis a%

Weaknesses

Opportunities Threats




SWOT Analysis a%

Vegetable detection and chopping

recommendations

User can select chopping style Wea knesses
Easy to clean

Convenient and hassle-free

chopping with minimal manual work

Strengths

Opportunities Threats




SWOT Analysis

Strengths

Vegetable detection and chopping
recommendations

User can select chopping style
Easy to clean

Convenient and hassle-free
chopping with minimal manual work

Weaknesses

Only four chopping styles offered
Takes 6 minutes to complete
chopping process

Expensive for the target market
User safety is dependent on the
user’s common sense

Opportunities

Threats




SWOT Analysis

Strengths

Vegetable detection and chopping
recommendations

User can select chopping style
Easy to clean

Convenient and hassle-free
chopping with minimal manual work

Weaknesses

Only four chopping styles offered
Takes 6 minutes to complete
chopping process

Expensive for the target market
User safety is dependent on the
user’s common sense

Opportunities

College students
Daily cooking

Threats




SWOT Analysis

Strengths

Vegetable detection and chopping
recommendations

User can select chopping style
Easy to clean

Convenient and hassle-free
chopping with minimal manual work

Weaknesses

Only four chopping styles offered
Takes 6 minutes to complete
chopping process

Expensive for the target market
User safety is dependent on the
user’s common sense

Opportunities

College students
Daily cooking

Threats

Meal prep kits
Pre-chopped vegetables




Future Plans

More safety for the user and the system
e Addan emergency stop button
e Design a circuit breaker
e |Improve water-proofing of the system

More options

e |Include more chopping styles
e Train the system to recognize more fruits and vegetables

Y



Future Plans (Contd.)

More efficient
e Use a multi-blade design that is able to chop the vegetables in the

required dimensions with less cuts
e A conveyor belt system that carries the vegetables across the assembly.

e Reduce the total time taken to complete chopping and increase the
overall efficiency.

Moonshot
e Make the device a refrigerator attachment similar to an ice cube

dispenser that can dispense chopped vegetables for users.
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Thank you!

We will now answer any questions you may
have about our project
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