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NotMe 0.491% NotMe 77 88%

Game of Peekaboo

Very young babies do not quite understand yet how to make sense of the visual world around them. A
cute game that parents often play with their very young babies in the US is called Peekaboo where a
parent hides her face (with her hands or with a pillow etc.) and “disappear” to the surprise of the baby
and then suddenly show her face saying “Peekaboo, | see you!” much to the delight of the baby, who is
astonished to see the parent suddenly appear out of “nowhere”. Try the PICaboo app that your teacher

will provide you. Show and hide your face with your hand and see how the baby in the app responds.
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SIART HERE In this lesson, you will make a Peekaboo
game app with your Personal Image
Classification (PIC) model where the baby

- Goto http:Ila|2.applnvgntor.mlt.edu © inthe app will smile if your face is shown
and open the template file provided by : and will cry if your fac is hidden
your teacher. SO RPROE:

(1 Below are the components already included in the Designer. Review what each component
is used for.

Components

Loading... e S Screen1

I o \ {
. |\ StatusLabel

0% =
| I ~ = HorizontalArrangement1

‘ BarLabell
Percentagel

BarGraph1

S HorizontalArrangement2

BarLabel2

Percentage2

BarGraph2

- WebViewer1

S HorizontalArrangement3

StartButton

j Space
— - . ToggleCameraButton

— S HorizontalArrangement4
w& HappyBaby

w SadBaby

= PersonallmageClassiﬂer1I

Rename Delete

Non-visible components

PersonallmageClassifier1
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ADD MODEL TO PERSONALIMAGECLASSIFIER

W Happyany

& SadBaby

(1 Look at the non-visible component [ Fesonaimagecisssiter ]
PersonallmageClassifier1. This foses) ke
is the component that will classify —_— Media

your poses based on your trained e
mOdel. ___________ EsadBaby png
- -_— Upload File .

Non-visible components

_________ > PersonallmageClassifier1

Properties

PersonallmageClassifier1

InputMode
O Upload the model you trained in Video ©
Lesson 1 by clicking on the “Model” Minimuminterval
property and selecting the model you o0
made and downloaded in Lesson 1.—- = === - - - > [ Model |
None
happyBaby.png
sadBaby.png

Choose File ||No file chosen

Cancel OK

——
Upload File ...
Cancel OK

model.mdlI
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SEQUENCE OF EVENTS

Follow the sequence of events in the running of the PICaboo. Fill in the missing blocks with the
letter corresponding to the correct event.

A. The app shows “Ready” B. Higher confidence in Me | C. Crying baby image shown

[ Start the app J

\ 4 \ 4

User plays the Peekaboo game
by either showing face (Me) or

hiding face (NotMe)
y Higher
User presses StartButton confidence
and toggles the camera direction in NotMe
as needed. l l

Smiling
baby image

the images coming from the
video feed continuously.

\ 4

The bar graphs continuously
indicate the confidence level for
each of the classes.

— S )

[ PersonallmageCIassﬁer classifies
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REVIEW GIVEN BLOCKS

[———

1 Now switch to the Blocks Editor to start coding

the behaviour for the app~ === == =----~- > Designer § Blocks

1 Look at the some of the code blocks that are already included with your partner. These blocks
set up the PersonallmageClassifier when the app first starts.

In case the PersonallmageClassifier returns an error, the Error event block displays the
error in the StatusLabel.

.Error

PersonallmageClassifier1 ~

errorCode

| when

- (&) StatusLabel - W Text - I3 N MV errorCode -

The when PersonallmageClassifer.ClassifierReady block is called when the classifier is
ready to start classifying images. StartButton and ToggleCameraButton are enabled.
‘Ready” is displayed in the StatusLabel. BarLabel1 and BarLabel2 are assigned the names
of the models labels (Me and NotMe). These are the classes you trained in the model.

[ when PersonallmageClassifier1 « =& iE )
<[« BN StartButton ~ B Enabled ~ RG] [1m
=& ToggleCameraButton ~ ¥ Enabled ~ %) (Jﬂm

=8 StatusLabel ~ ¥ Text ~ e ’
SN BarLabel1 ~ B Text ~ MGMESE Me [
\_set BarLabel2 ~ B Text ~ MEMESS NotMe [




L3UAI2

PIC&bOO: PaI't 2 Student Guide: Lesson 2

REVIEW GIVEN BLOCKS

1 When ToggleCameraButton is pressed, the direction the camera is facing is switched
from Front to Back and vice versa.

1=y ToogleCameraButton «~ | &« <

do dall PersonallmageClassifier1 ~ Byrelsls|[=10213, 11221 3To || (610 [

(1 StartButton is a start/stop toggle button and when it is clicked, if the
PersonallmageClassifier1 has been running, its continuous classification process is
stopped and otherwise this process is started. Button texts are also changed from Start to
Stop or vice versa accordingly.

st StartButton «~ ei(e ¢
<0 @ || | PersonallmageClassifier! ~ |1 Running ~ |
then ' call GEEEGEIMELEGEESEE RS -StopContinuousClassification

'aet StartButton ~ i Text ~ el & Start |

else " call IEEEINMERECEES i aba -StartContinuousClassification
"_set StartButton v il Text v MEMERS Stop &

—
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RESULT OF THE IMAGE CLASSIFICATION

Before coding the PICaboo app, let's see how the result of classification from the
component PersonellmageClassifier1 is received and used.

(1 When the PersonallmageClassifier1 produces a classification for what it sees, the when
PersonallmageClassifier1.GotClassification event handler block is called. In this
lesson your main task is to complete the code block set for this event handler.

1=y PersonallmageClassifier1 « Fi€loiielEiile= o]y
R lE [N TR MeConfidence [ (¢

111 P || NotMeConfidence | (¢

[  The result lists the classifications in the form of dictionary data structure, which is simply
a list of key-value pairs. Below is an example:

\._—plll'ﬂ_h’_“q--—' |§| make a diCtionary key 3 5 | value 98765432 |
Name Tel | : ; ' ;
Father SE7B5432 | key (€ R CUCEE 98987474
PHONE ' : ; : :
BOOK Mother SE3ETATY SR Eon BIRC N 96962323
Ben DEE62323 | . . . ;
Jenmy 92837485 - “ SRR 92837465
— T The data structure of these key-value pairs can be represented

with the code blocks of Dictionary.

[ In the above example of key-value pairs, “Name” is the key, “Tel” is the value, and the
phonebook is the dictionary.

1 In the PICaboo app, what are the list of key-value pairs returned in the result by the
when PersonallmageClassifier1.GotClassification block?
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DICTIONARY DATA STRUCTURE

(1  The result returned by PersonellmageClassifier1 lists the name (key) of two classes
(“Me” and “NotMe”) with their confidence levels (value). This data structure can be
represented with code blocks as below. It is important to note that the key-value pairs in
result are listed in the order of highest to lowest confidence levels.

(¢) make a dictionary

" key | = Me [ | value L 0.925 |

L Notvie KRRZITENE 0.075 |

class confidence level

(1  For example, the result could be composed of the class “Me” with the high confidence
level of 0.925 (i.e. 92.5%) and the class “NotMe” with a low confidence level of 0.075 (i.e.
7.5%). These confidence level numbers have been computed by the model you created
during the training phase. At this instance the baby in the PICaboo app would be smiling
as the baby (i.e. the machine) is confident that he is seeing your face.
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RESULT OF THE IMAGE CLASSIFICATION

In order to find out the value of a particular key from the result, the get value for key
block is used. In the example below, if you searched for the key “Me” in the given
dictionary, you would get 0.925 which is its associated confidence level (value). If no
key was matched, you would get the value “0”.

Do It Result: 0.925

This code block set can be
get replaced by the variable
i block get result.

v

() getvalue forkey [ “[VE)”
in dictionary | (&) make a dictionary key 0 ‘0" | value "0.925 ] |

(G NotMe & | value 00D

or if not found -ﬁ

The when PersonallmageClassifier1.GotClassification event handler block starts by
initializing two local variables. Local variables can only be used inside the code block where

they are defined:
e MeConfidence: is the confidence level for the “Me” class (showing face)
e NotMeConfidence: is the confidence level for the “NotMe” class (hiding face).

1= PersonallmageClassifier1 « = €loi®]= e ile]))
£ [P F MeConfidence [

[1i-|[7-1 1= |} NotMeConfidence |’

You will soon see how these variables will be used.
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INITTALIZING LOCAL VARIABLES

(1 Initialize the local variables as shown. If you mouse over the parameter result,
you will be able to get the needed block.

.GotClassification

\a=li1 Personallmag

result

get
set to

;-1 PersonallmageClassifier1 « FLefoi(e=tiiie] R get value for key
result L in dictionary
do ' (=) initialize local {0 o AT or if not found

get value for key
in dictionary

or if not found

(1 Be sure to replace the default not found
Text block with the “0” from Math blocks.
This makes sure that a confidence level of
0% is assigned in case the classifier has
not yet returned a result.

B vath from dictionar
. Text
B Lists get value at key path

in dictionary

. Dictionaries

or if not found

. Colors

10
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INITTALIZING LOCAL VARIABLES

(1 When you are done, the local variables should be initialized as shown below.

1= PersonallmageClassifier1 « = €lei®Eiile=1ile]y

or if not found

initialize local {1\ CIOLIEEN N0~ get value for key
in dictionary 0 get (IR

or if not found

11
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THE SEQUENCE OF EVENTS

(1 When the classifier gets its classification...
- -o  Set the Percentage1 text and BarGraph1 width % correctly.

L e Set the Percentage2 text and BarGraph2 width % correctly.

e If the classification with higher confidence is “Me” (i.e. the machine is highly confident ~
that it is seeing your face) then show the happy baby image and hide the sad baby

image and make the Screen1 background colour in light green.

e Otherwise, show the sad baby image and hide the happy baby image and make the
Screen1 background colour in light pink.

Ready
Me  99.513% |

NotMe 77 88% NotMe 0.491%

A
a4

12
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GETTING THE CONFIDENCE LEVEL AS A PERCENTAGE

(1 First set the Percentagel text to the confidence level of the “Me” class. As this
value is given as a decimal between 0 and 1 you will need to convert it to a
percentage (by multiplying with a 100) and add the “%” symbol. For example if
the confidence level was 0.75, this proper percentage would be 75 %.

= Built-in
.Control
index | [ H Logic
initialize local ([ ) g NP
=8 MeCol nce ~ ]
| ey J I Text
e —y -
‘ . .Lists
18 MeConfidence ~ () \
CRN_aRA_ A et I (9] .DiCﬁonariES
— =l
.Variables

1] Procedures

(0] *[11 MeConfidence ~ [l it] 100
‘ [ ”

"
.
.
.
.
.
.
.
Y
-----
e,
.
.
.
.

I Percentaget ~ I Text ~ REM <

O Logic
. Math @ join

Screen]

Percentagel ~

A BarLabell

" |Percentagel

. Percentaged ~ B Text ~ BT

A|BarGraph1

13
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DISPLAYING THE CONFIDENCE LEVEL AS A BAR GRAPH

(1 BarGraphl is a coloured label the width of which will graphically represent the
confidence level of the “Me” class. Set its WidthPercent accordingly. You can
duplicate part of earlier code you wrote.

-8 BarGraph1 ~ B WidthPercent v REN . e

.
.
-----
. "

G g (<) "1 MeConfidence ~ Il (o 100

'- _ get MeConﬁdencevI 2 100 |

Duplicate
Add Comment

External Inputs

1 Do a similar thing for Percentage2 and BarGraph2 to get the following. Be sure
to use the NotMeConfidence local variable for the latter cases.

set . to [ (%) join (%) »9 1. MeConfidence ~ | x m

. ‘ @ »

-8 BarGraph1 ~ [ WidthPercent ~ RGeS (5 %) -|-.| MeConfidence ~ [ m'

S Percentagez - W Text - KMMON TN G0 69 nomeConidonce - 1L 150] °
. ‘ [ ]

L8 BarGraph2 ~ i WidthPercent ~ REBEHEINT 53 71 "\ otMeConfidence - || 7100 |

14
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DISPLAYING THE CONFIDENCE LEVEL AS A BAR GRAPH

(1 Snap these code blocks in place as shown below.

)= PersonallmageClassifier1 « SlelieEilesiile]y
do (2 initialize local (Yoo 9o get value for key

in dictionary |
or if not found
initialize local §\T oty e-9to " get value for key [ * ”

in dictionary ( get [CET 0
or if not found

set . o [ (@) join | () (W get (TS| * | €D

. 1] % ”
-8 BarGraph1 ~ B WidthPercent ~ BRG] () ") |- MeConfidence - [ m'
set c to [ [@ join @ .9 [+ NotMeConfidence ~ | x m
. | @ ”
S8 BarGraph2 ~ B WidthPercent ~ Rl (5) %) ... NotMeConfidence ~ |« '

15
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THE CONDITIONAL STATEMENT

O Now build the if-then-else conditional block set which will test if the class with higher level
of confidence is the “Me” class, representing the machine recognizing you showing your
face with a higher level of confidence.

== vuviuaw 1 WAV ICAD T . s I
O Logic a
‘ v

. Text

index [

vV Vv A A W1l

e e | MeConfidence e 5
[-id MeConfidence ~ § |

nrueuvInary gBt rn

set to

(@) +[-1¢ MeConfidence ~ cx2 + 8 NotMeConfidence ~ |

g \PtM

LiEIFER 1 NotMeConfidence [ :
a .8 NotMeConfidence ~ J |

- =—Jies

=18 NotMeConfidence ~ R{)

= Built-in
Ocontrol ()i
(] Logic then
B vath else
.Text

16
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DISPLAYING A HAPPY BABY
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(1 Now we build the code blocks for the then part of the if then else block set. You are
given a light green colour block in the template which you can use.

O Procedures

]

Screenl

\|StatusLabel

e HorizontalArranaement1

i ent4
- HappyBaby

= Built-in
] Control
Hiogi

q Screeni ~ I BackgroundColor - l

-\ Screeni ~ M BackgroundColor ~ ]

Backgroundlmage v I

‘Screem ~ B

- HappyBaby

S8 Screen1 ~ B BackgroundColor ~ BT
4 HappyBaby ~ | Visible ~ RENY true |-
-8 SadBaby ~ B Visible ~ BGM

- SadBaby

"™ PersonallmageClassifier1

- SadBaby

‘ " PersonallmageClassifier1

"
.
.
o

\SadBaby - | Visible -
N SadBaby ~ M Visible + M |

17



L3UAI2

PIC&bOO: PaI't 2 Student Guide: Lesson 2

DISPLAYING A SAD BABY

1 Now similarly build code blocks for the else part of the if-then-else block and snap these
code blocks to where they belong as shown below. You are given a light pink colour block
in the template which you can use.

+[-11 MeConfidence ~ = +[-;1 NotMeConfidence ~ |

18 Screen1 v B BackgroundColor ~ BGM
-C 8 HappyBaby ~ [ Visible ~ ROM - true -
58l SadBaby ~ M Visible ~ MG

=8 Screen1 ~ B BackgroundColor + BGE™
: T
CC 8 HappyBaby ~ M Visible ~ Ml false -

58] SadBaby ~ M Visible ~ BGH

18
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RESULT OF THE IMAGE CLASSIFICATION

A When you complete coding, the GotClassification event handler block set should look
like this.

when .GotClassification a

result.

R T E P GETR MeConfidence | G) " getvalue forkey [ “()"
in dictionary 0 get [CEIlka
or if not found [ [0}

initialize local [\E o a9 t0  get value for key [ "
in dictionary 0 get (Gl
orif not found [ [0}

¥ Percentaget ~ W ot - REHORLION. T 0
. 3 ”
LS8 BarGraph1 ~ B WidthPercent ~ BEEEE ) [ MeConfidence ~ | x m'

set . to @] join l@ + =14 NotMeConfidence ~ | x m
. ] n
S8 BarGraph2 ~ B WidthPercent ~ [RENEE ) *[1 NotMeConfidence - [l 100 |

(&) /i MeConfidence ~ = /-1t NotMeConfidence ~ |

then  set | Screen1 ~ B BackgroundColor ~ B! '.
S8 HappyBaby ~ B Visible ~ IGM L true -
det SadBaby ~ | Visible ~ BGEN

- - BN Screen1 ~ BN BackgroundColor ~ BGE
CE 8 HappyBaby ~ M Visible ~ OB false -
SadBaby ~ i Visible ~ ROM true -

set
N

19
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TESTING AND DEBUGGING

d ltis time to test the Peekaboo game out! Connect to the Al Companion, and see if you
can play Peekaboo with the baby? Remember to crack your finger open slightly when
covering your face so that you can see what is going on. Does the baby smile when the
baby can see your face and cry when you hide your face? What happens when you wave
your hand up and down in front of your face repeatedly showing and hiding your face?
What happens then to the confidence levels?

(1 Congratulations, you are done!

My Projects ~ Connect ~ Build ~ Settings ~ Hel

(

Viewer USB

Refresh Companion Screen

Reset Connection

Hard Reset

Ready

e cosan

NotMe 0.491%

S

Stop

(!

v
N

-
»

20
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EXPAND YOUR PROJECT

Here are some ideas about how to expand your project. Explore them or come up with your
own.

[  Retrain your model so that in addition to recognizing you showing your face (‘Me”) and
you hiding your face (“NotMe”), it recognizes a third facial posture, such as perhaps you
making a silly face (“Silly”).

e Save a copy of your original code for the PICaboo app and create a copy to work
further on.

e Upload the new and expanded model and change the app code so that there are
now three bar graphs for the confidence levels of three labels and three images of
the baby image to respond to each case (happy baby, sad baby and laughing baby
for when you make the “silly” face).

Silly

10 examples

21
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EXPAND YOUR PROJECT

A really ambitious class project is to make an app for your teacher that automatically
takes attendance using Personal Image Classifier (PIC).

e In the PIC trainer, create a label for each student in the class (such as “Eva’,
“Phillip”, “Andrea”, etc.) and for each label (i.e. student) take 25 images of that
student from various angles.

AU

Eva :

e [S\IEYG) BB

Philip gv g" 9 @ é

7 examples

Andrea

10 examples

e Train the classifier on the images. This may take a while as there will be so many
images to process.

e Then test your model to see if it correctly identifies randomly selected students.

e |f the model is accurate and you build a good app, then all your teacher would have
to do, at the start of the class, is to have each student pass by a mobile device
running this app and when a student is recognized with a high level of confidence,
the student is marked as present.

e |t may be wise to make a simplified version of this app first for a small class of size,
so you can understand how the code would change.

e In the process you may discover some inherent limitations of the PIC program. Note
these down and share with your teacher and even let the MIT team know.

22
What are your own amazing ideas?
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COMPUTATIONAL THINKING CONCEPTS

The following are the computational thinking concepts learnt in Lesson 2.

L3UAI2 PICaboo

1. Events

when PersonallmageClassifier1 « | €le)i® EEsiles e

when StartButton ~ | 1&1[(]¢
do

2. Conditionals

9 -1 MeConfidence ~ .m 59 :[-11 NotMeConfidence ~ .

then set | Screen1 ~ B BackgroundColor + RG] _.-
=28 HappyBaby ~ i Visible ~ MG true -
&et SadBaby ~ 4 Visible ~ BECM false -

- B Screen1 ~ M BackgroundColor ~ BEM
cC N HappyBaby ~ [ Visible ~ BB false -
SadBaby ~ i Visible ~ el true -

set

3. Data Structures

‘_ get value for key |

in dictionary [ get
or if not found [ [0

23
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COMPUTATIONAL THINKING PRACTICES

The following are the computational thinking practices used in this unit.

1.

L3UAI2 PICaboo

Being incremental and iterative

lteratively build a complex app over a series of lessons by first
training a an image classification model, then uploading the model
to the app and finally build the app by extracting and using
information from the classifications.

Testing and Debugging

Test that the Personal Image Classifier (PIC) correctly classifies
images in the browser based on its training and then test that the
app built on mobile device correctly responds based on the
confidence levels of the image classifications.

Algorithmic Thinking

Complete an algorithm to graphically display confidence levels and
make decisions about the machine’s response to these confidence
levels.



