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TITLE: Object detection and classification for beginners in Scratch

LEARNING SCENARIO

School: Dufatlon 90
(minutes):

Teacher: Students 13-14
age:

Essential Question: What is object detection and classification?

Topics:

® Object detection and classification for beginners in Scratch
Aims:

e To learn what is object detection and classification for beginners in Scratch
Outcomes:

e Understanding what object detection and classification is with the help of simple example in Scratch
e Understanding the difference between Object detection and Object classification

Work forms:
e work in pairs, group work

Methods:
e presentation, talk, discussion, interactive exercise

Course of action (duration in minutes)

INTRODUCTION
What do your students think the difference between Object detection and Object classification is?
Object detection and classification have attracted much attention in the past decades.

In the computer vision field, one of the most common questions has to do with the difference between
image classification, object detection and image segmentation.
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Let’s start with understanding of what image classification is:
Consider the image below:

You recognize it instantly. It’s a dog. Take a step back and analyse how you came to this conclusion. You
were shown an image and you classified the class it belonged to (a dog, in this instance). And that, in a
nutshell, is what Image Classification is all about.

As you saw it, there’s only one object here: a dog. We can easily use an image classification model and
predict that there’s a dog in the given image. But what if we have both a cat and a dog in a single image?

We can train a multi-label classifier in that instance. But we won’t know the location of either
animal/object in the image. That’s where Image Localization comes into the picture. It helps us to identify
the location of a single object in the given image. In case we have multiple objects present, we then rely on
the concept of Object Detection.

We can predict the location along with the class for each object using OD.

Classification
+ Localization

Classification Object Detection

CAT, DOG, DUCK

Defining the goal of the lesson:
Introduction in object detection and classification for beginners through examples of different applications.

MAIN PART
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Application with object detection

PictoBlox is currently the only application with object detection capability. It’s a desktop type application
and you must install it first from https://thestempedia.com/product/pictoblox/download-pictoblox/ (427
Mb)

Step 1: After installation load Object detection extension

Object Detection
Identify objects from image

Step 2: These are the blocks available for coding.

Object Detection

Motion

Settings
o

L;ks u fum onw videoonslagewiiho
Sound
PN a show ¥  bounding box

)
A 4

Events
O m set detection thresholdto 0.5 v

Control

. Analyse Image

Sensing

. Q analyse image from camera v

perators

".“ages & oet# of objects
Myg:ks & cassv ofobject 1+
oC & is peson v detectea?

Object
Detection

“ get numberof person v detected?

First 3 blocks are camera stream settings, and the others are used for analysing and reporting

Situation with object classification is much better since we have few more applications to use (beside
PictoBlox)

Makeblock (mBlock) - https://ide.mblock.cc/
Load Cognitive services extension and you will find 4 blocks to use for object recognition (classification).

& recognize Image Recognition ¥ inimage after 1% secs & recognize common object in image after 1 ¥ secs

&b Image Recognition ¥ recognition result é® common object recognition result(serial)

Makeblock also provides Teachable machine extension (not to be confused with Google’s) where you can
train up to 3 classes and use it for object classification.
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Scratch (ML4KIDS) - https://machinelearningforkids.co.uk/scratch3/
Load Imagenet extension.

cat

38

Imagenet
Predict the object shown in an image.

Suradnja s
ML for Kids

3 blocks are available. Use it in combination with Video sensing extension to turn camera video on/off and
set transparency. It has been trained to recognize photos of one-thousand common objects. The machine
learning model is based on MobileNet (a ML model designed for mobile devices, so it doesn't need much
computing power). Complete list of objects is available here:
https://storage.googleapis.com/download.tensorflow.org/data/ImageNetLabels.txt

recognise image (label) Is the machine learning model ready touse » 2 background »

Scratch (MITMEDIALAB) - https://mitmedialab.github.io/prg-extension-boilerplate/create/
Load Teachable machine extension

s TEACHABLE o
MACHINE -

Teachable Machine
Use Google Teachable Machine
models in your Scratch project

Use these blocks in combination with Google Teachable machine.

[SERGLEN Paste URL Herel 2 when model detects  Class 1 v

2 set video transparency to @ model prediction predictionis Class 1 »

Stretch3 (github.io) - https://stretch3.github.io/
Load ML2Scratch, TM2Scratch and ImageClassifier2Scratch extensions to use plenty blocks for object
classification and training
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ML2Scratch TM2Scratch ImageClassifier2Scratch
ML2Scratch Blocks. B ePEREEBs L5, Image Classifier Blocks.
Potrebno Suradnja s Potrebno Suradnja s Potrebno Suradnja s
) champierre = Tsukurusha, = champierre
N Yengawalab and N
Google

ML2Scratch blocks

train labed 1 [I8 trinlabel 1 trainlabei 3 [l [I§ trminlsbel 4 v tminlabdo label

when received label: any v mmm.ﬂto fum video off ¥ setvideolmwarerww@

I8  counts of label 1 CI% counts oflabel 2 counts of label 3 counts of label 4 counts of label 5
counts of label 6 counts of label 7 counts of label 6 counts of label 8 counts of abel 10

courts of label () [ resetiabel all v reset iabet: () download leaming data upload leaming data
tumn classification off v Labelonceevery 1w seconds [§ leam/Classify webcam » image

TM2Scratch blocks

@)  when received image label:  any v

——
=

@) image classification model URL (] ne s.‘smuBDQTLY‘: @@ 5ot confidence threshold @ @ wmvieo ofi v

ImageClassifier2Scratch blocks

Teachable machine (Google) - https://teachablemachine.withgoogle.com/
This application is used to train your model and use it for object recognition in combination with Teachable
machine extensions available in PictoBlox, Scratch (MITMEDIALAB) and Stretch3
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Teachable Machine (ISR Get Storted |

How do l use it?

MYPROJECT
o & & A !
2 NE
TRAINMODEL

v TER = &k

Class 2 R o]
| —
1 Gather 2 Train 3 Export
Gather and group your examples. Train your model, then instantly test Export your model for your projects:
into classes, or categories, that you it out to see whether it can correctly sites, apps, and more. You can
want the computer to learn. classify new examples. download your model or host it
online for free.

Video: Gather samples ® Video: Train your medel ®

Video: Export your model ®

Use case for object detection - pen or marker.

Teachable machine is used for training 2 classes. Link of a trained model is:
https://teachablemachine.withgoogle.com/models/FdWn0OCA2a/
Extension used in PictoBlox are Object detection and Machine learning.

File Edit Tutorals Board Connect x¥ | MyProject (=]

= Code o Costumes @ Sounds & Upload Firmware | (1 (B 25

@ Looks

Recognition Window

v

M

He=x | © o

CONCLUSION
Object detection and classification are two key tasks for image understanding. Recognizing objects in an
image requires combining many different signals from the raw image data. Two kinds of information are
often used: the local appearance that describes the object itself and the global representation that
captures the image specific information. These two types of information are often used in two tasks: object
detection and classification.
Classification
Classification is a machine learning task for determining which objects are in an image or video. It refers to
training machine learning models to recognize which classes (objects) are present. Classification is useful at
the yes-no level of deciding whether an image contains an object/anomaly or not.
A separate task from classification is localization or determining the position of the classified objects in the
image or video.
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Object detection

Object detection combines classification and localization to determine what objects are in the image or
video and specify where they are in the image. It applies classification to distinct objects and uses
bounding boxes. Object detection is useful in identifying objects in an image or video. Use cases for object
detection include facial detection with any post-detection analysis, for example, expression detection, age
estimation or drowsiness detection. Many real-time object detection applications exist for traffic
management, such as vehicle detection systems based on traffic scenes.

As described above, the most popular approaches to computer vision are classification and object
detection to identify objects present in an image and specify their position.

We have seen three different applications but also very similar for object detection and classification.
Now we are familiar with basic commands, and ready to do the same basics programing for object detection
and classification. Do the K.W.L. (Know, Want, Learned) chart with your students.

What I Know What [ Want to Know What I Learned
Methods Work forms
presentation individual work
interactive exercise / simulation on the computer work in pairs
group work

Material:

https://machinelearningforkids.co.uk/scratch3/
https://storage.googleapis.com/download.tensorflow.org/data/ImageNetLabels.txt
https://mitmedialab.github.io/prg-extension-boilerplate/create/
https://ide.mblock.cc/

https://stretch3.github.io/
https://thestempedia.com/product/pictoblox/download-pictoblox/
https://teachablemachine.withgoogle.com/
https://teachablemachine.withgoogle.com/models/FdWn0OCA2a/
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PERSONAL OBSERVATIONS, COMMENTS AND NOTES
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