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Introduction

e Compared to all other animals, dogs have been in close relationships
with humans for a very long period of time.

e A wide range of jobs in the field of modern human-machine
interfaces has used automatic speech recognition systems during the
past ten years.

e The increase in the quantity and availability of high-performance
computing has played a crucial role in recognizing the emotional
state of dogs by the acoustic signals.



Problematic formulation

e Despite the significance of the issue, it should be noted that
currently there is no comprehensive theory that investigates
how the dogs’ emotions link to the characteristics of the
acoustic signals.

e The main challenge is that aggression and playfulness are
generally active emotions and it is difficult to get fairly neutral
vocalizations.

e Eventually, the best accuracy achieved so far is insufficient for
use in real-world applications.



Similar scientific researches

Human speech emotion recognizer -

Human voice recognizer (male, female) -




Similar existing products

Intelligent &
Identification

Human-dog translator Bring photo of dog to life
Communicate with your dog easliy Photos of your dog that actually speak

Petpuls

’Happy Pets




Audio Signal Processing Systems

We studied the performance of two main methods with
common data processing strategies: EDS and MFCC.
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Audio features

The analysis of the dynamic movement of the vocal

folds was physically challenging. To ease
identified the vocal characteristics by the following

indicators of the voice:
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Emotion classes

We determined that the ideal emotion sample has five types of
feelings which are fewer compared to the human measurements.
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Audio representation
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Signal Amplitude (Volts)

Signal waveform in time view
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Model algorithm
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Loss/Accuracy

Training loss and accuracy
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aggressive
arrogant
fear_and_pain

happy
sad

accuracy
macro avg

weighted avg

Model results
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e & & oo e

« 13
.70
.66
.80
.76

13
.73

recall fl-score

e & & & e

.81
.61
=93
.54
.74

73
.72

e & & oo e

S

.77
.65
.77
.64
« 75

i 12
.72
i 12

support

280
288
302
329
301

1500
1500
1500

14



Implementation roadmap

Definition of business Definition of technical
requirements requirements
Outcomes:
- specified the vision of
project

- defined functional and non-
functional requirements

Creation of a description
of the internal structure
of the software

Outcomes:

- finished specification;

- defined deadlines;

- defined MVP reguirements

S-4

MVP Implementation

Features:

- record a dog's voice;

- upload an audio from the internal
device storage;

- process data and get an emotion
Indicator

Testing of the basic
functionality

Outcomes:

- fail-safe application
ready for the release
and the public use

Requirement analysis

Define:
- purpose of the sofware Define roles.
- goals - Admin

- problem it solves - User

¥

Define Functional and
Non-functional
Requirements

A

As auser, I can...
As an admin, | can.

Project design

Design Architecture Design Sequence Diagram
£ > 8 q 4

v

Design UML Diagram

v

Prepare Mockup Design

Software implementation

Implement Mobile App Implement ML Algorithm
Deploy to Google Play Conduct Model Training

mplement Voice-
Recognition Service

v

Implement AP1

v

Deployment

Y

Testing

Testing in the Emulator

v

Testing on real devices

v

Conduct Beta-testing
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Technology

O FastAP| ¥ TensorFlow 4 Flutter
@ python @ Dart



Architecture

ﬁ Internet
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User

UML

UML diagram
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User

Sequence diagram I

1. Record audio

——— 2.Click button to send submit audio ——

«——— 5.Show predicted results of emotions

‘ EmotionClassificationAPI

3.Send HTTP request

w———4.Return HTTP response

Post /api/predict
{

"data": formData

}

{

application/json

"result": {
"happy": 0.69,
"angry": 0.39,
"aggressive": 0.49,
"arrogant": 0.98,
"sad": 0.70

b4

EmotionClassificationAPI
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User

Sequence diagram 11

1. Upload audio

Phone inner
memory

«— 2.Request access permission —

3.Choose audio ——

User

—— 4.Click button to send submit audio ——

«——7.Show predicted results of emotions

Petty app

- 5.Send HTTP request

1 EmotionClassificationAPI ‘

Post /api/predict
{

"data": formData

}

«—— 6.Return HTTP response
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application/json

{

"result": {

|"happy": 0.69,

"angry": 0.39,
"aggressive": 0.49,
"arrogant": 0.98,
"sad": 0.70
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Development model

Kickoff Design, Basic functionality User adoption and Post implementation
Configuration implementation beta testing support
and Integration
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Deployment and
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MVP Implementation

Features:

- record a dog's voice;

- upload an audio from the internal
device storage;

- process data and get an emotion
indicator

Software implementation

MVP

Software implementation

Implement Mobile App

v

Publish to Google Play

Implement ML Algorithm

v

Conduct Model Training

v

Implement
EmotionClassificationAPI

v

Deployment
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API Client

<« C @ fastapi-marrmika.cloud.okteto.net/docs#/ Hh % & ©®@ O % = 0O @ :

FastAPI @

default A

/api Home

| /api/predict Predict

Curl

curl -X 'POST" \
'https://fastapi-marrmika.cloud.okteto.net/api/predict’ \
-H 'accept: application/json' \
-H 'Content-Type: multipart/form-data' \
-F 'audio=BLaughing Dog.wav;type=audio/wav'

Request URL

https://fastapi-marrmika.cloud.ok /predict

Server response

Code Details

200 Response body

"aggressive":
"arrogant":

Response headers

content-length: 82
content-type: application/json

date: Sun,27 Nov 2022 22:55:43 GMT
strict-transport-security: max-age=15724800; includeSubDomains
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Petty
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Be6-cant
https://www.linkedin.com/in/mariia-slobodian/
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Results

e The iterative process of software development is described

e A mobile application and an application software interface for
interaction with the method of classifying the emotional state of dogs

have been developed

e The accuracy of the model has been improved up to 72% which is
sufficient for the given task.



Discussion

e Despite the limited data, the "fair and pain” category of barks
continues to be the most recognizable.

e The lack of datasets for dogs’ sounds specifically makes it
hard to train large complex models.

e Different results of applying the same model for the whole
group of dogs and for each dog separately.



Thanks for your attention!



