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 Deep Learning

* Deep Learning?

— A branch of machine learning which is implemented with deep neural
network.

 Why Deep Learning?
— Fast
— High accuracy

» With GPU




Image Deep Learning System

* Image Deep Learning and Recognition System
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« Activity 1000. Plan and Elaboration

Plan and >
Elaboration
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Activity 1000. Plan and Elaboration

Plan and
Elaboration

Define Draft Plan

Record Terms in
Glossary

Create Preliminary
Investigation Report

modified

Added

Define Performance
Use Case

Implement Prototype

Define Requirements

modified

Define System
Test Case

A 4

Define Business
Concept Model

Define Business
Use Case

A 4

Refine Plan

Define Draft System
Architecture
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« Activity 1001. Define Draft Plan

Define Draft Plan

 Motivation
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* Objective
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« Activity 1001. Define Draft Plan

* Non-Functional Requirements
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« Activity 1003. Define Requirements

‘ Define Requirements

« Description
— Write a requirement specification for a product
— Input : draft project plan, investigation report

Output : a requirement specification

 What is a requirement? (IEEE Std 610.12-1990)

A condition or capability needed by a user to solve a problem or achieve an
objective.

A condition or capability that must be met or possessed by a system or system
component to satisfy a contact, standard, specification, or other formally
imposed documents.

A documented representation of a condition or capabilities as in (1) or (2)
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« Activity 1003. Define Requirements

« Functional requirements

— Arequirement that specifies a function that a system or system
component must be able to perform

— Analyzed and Realized in Use-Case model

* Non-functional requirements

— Constraints on the services or functions offered by the system as timing
constraints, constraints on the development process, standards, etc.

— Portability, Reliability, Usability, Efficiency(Space, Performance, Resource)
— Delivery, Implementation, Standards
— Ethical, Interoperability, Legislative(Safety, Privacy)

« Recommended reference : IEEE Std. 830-1998
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Activity 1003. Define Requirements

Steps

1.

a s~ wDn

Gather all kinds of useful documents

Write an overview statement (objective and name of the system, etc.)
Determine customers who use the product

Write goals of the project

|dentify system functions
» Functional requirements
« Add function references(such as R1.1, ...) into the identified functions
» Categorize identified functions into Event, Hidden, and Frill

. ldentify system attributes

» Non-functional requirements
Define performance criteria
Identify performance requirements and resource efficiency

. ldentify other requirements (Optional)

« Assumptions, Risks, Glossary, etc.




Activity 1003. Define Requirements

Function references

Ref. # Function Category
R 1.1 Select Mode Event
R1.2 Request Recognition Event
R13 Check Mode Hidden
R 2.1 Crawl Image Trainset Event
R 3.1 Access Manager Event
R 3.2 Establish Network Event
R 3.3 Request Learning Event
R34 Labeling Images Hidden
R35 Manage Ontology Event
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« Activity 1003. Define Requirements

« Performance requirements
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Ref. # Function Ref. Article Criteria
PR 1 R1.2 Recognition Accuracy (Min.) 98%
PR 2 R 1.2 Recognition Time / Image (Max.) 22ms
PR 3 R1.2 Images Missing (Max.) 0
PR 4 R3.3 GPU Usage LB *

*LB

: Load Balancing
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« Activity 1006. Define Business Use Case

Define Business —
Use Case

« Define System Boundary

Image
Recognition

System

User Manager

» Identify the Actors

— User: O|OJX| Q14 S {3l A|AE1 &= &St actor

—
— Manager : O|0|X| 2140 A &= O|O|X| st A|AES E2|oH7| 2[ofl §=2E5t= actor
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« Activity 1006. Define Business Use Case

« Use-cases by Actor Based (User)

Select Mode
Recognition

« Use-cases by Actor Based (Manager)

Crawl
Images
Establish Request Manage
Network Learning Ontology

» Use-cases by Event Based

Check Labeling
Mode Images
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« Activity 1006. Define Business Use Case

» Allocate system functions into related use cases and categories.

Ref. # Function Use Case Number & Names Category
R 1.1 Select Mode 1. Select Mode Primary
R1.2 Request Recognition 2. Request Recognition Primary
R 1.3 Check Mode 3. Check Mode Primary
R 2.1 Crawl Image Trainset 4. Crawl Images Primary
R 3.1 Access Manager 5. Login Primary
R 3.1 Access Manager 6. Logout Primary
R 3.2 Establish Network 7. Establish Network Primary
R 3.3 Request Learning 8. Request Learning Primary
R 34 Labeling Image 9. Labeling Images Primary

R 35 Manage Ontology 10. Manage Ontology Primary
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« Activity 1006. Define Business Use Case

» Use case diagram
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Activity 1006. Define Business Use Case

» Describe use cases

Use Case Select Mode

User

Actor
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Use Case Request Recognition
Actor User
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Activity 1006. Define Business Use Case

Describe use cases

Use Case Check Mode
Actor Event
. - AREAZE dEiot R EQF O|D[X| 2| HE (EY, L)
Description £ 2}QI5}0f 0[0|X| QA T oS AL
Use Case Crawl Images
Actor Manager
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Activity 1006. Define Business Use Case

Describe use cases

Use Case Login
Actor Manager
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. Ct,
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Use Case Logout

Actor Manager
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« Activity 1006. Define Business Use Case

» Describe use cases

Use Case Establish Network

Actor

Description

Manager
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« Activity 1006. Define Business Use Case

» Describe use cases

Use Case Labeling Images

Actor Event
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« Activity 1007. Define Performance Case

4>| Define Performance |—»
Case
« Description

— To obtain a deeper understanding of the performances and its requirements
identified so far

— Identify performance requirement.
— Input : requirements specification
— Output : a performance use case model
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« Activity 1007. Define Performance Case

 Describe Performance Use Case

Performance Recognition Accuracy (Min.)
Use Case Request Recognition
- - 0| Use CaseOf|A] O|D|X| & QIA5t0] E 5= ot
pescription 8z & 98% O|440] &[0fOf Bhc}.

Performance Recognition Time (Man.)

Use Case Request Recognition
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« Activity 1007. Define Performance Case

 Describe Performance Use Case

Performance Image Missing (Max.)

Use Case Request Recognition
- 0| Use CaseOll A CtE ZE2MAE 0]8310] 0|O|X|
Description £ QA5t= P80 M +2f &= O|O|X|= R1O{OF St
Ct.
Performance GPU Usage
Use Case Request Learning
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e Activity 1010 Define System Test Case

Define System —>
Test Case

« Identify requirements and use cases

Ref. # Function Use Case Number & Names
R 1.1 Select Mode 1. Select Mode

R1.2 Request Recognition 2. Request Recognition

R1.3 Check Mode 3. Check Mode

R 2.1 Crawl Image Trainset 4. Crawl Images

R 3.1 Access Manager 5. Login

R 3.1 Access Manager 6. Logout

R 3.2 Establish Network 7. Establish Network

R 3.3 Request Learning 8. Request Learning

R34 Labeling Image 9. Labeling Images

R 35 Manage Ontology 10. Manage Ontology
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« Activity 1010. Define System Test Case

« Define system test plan and mapping with function (with Brute force)

- .. System
]
No. # Test &3 Description Use Case Function
L e ME) HE PE Ho B MENSIO] RE HE OfF test 1. Select Mode R 1.1
o O|0|X| C|HEZ|E =it n o|O|X| QA .
2 O|OfX| Q14 M 01X CI=MEEIS 2S5l ofofx] 2. Request Recognition R 12
7| o test
3 2E M3 Y 3. Check Mode R13
4 O|0IX] =% A O|ojXx| =& HES =2 O|0|X| =% test 4. Crawl Images R 2.1
- Id, pwE YLHSD 2O HES 52 2 :
01 M ’ : .
5 = = 391 7|5 test 5. Login R 3.1
6 20k A 20 HES &2 2101 7|5 test 6. Logout R 3.1
N E-II&E—OIQ olgdsd C| E_L_ILEO )
7 HEXI =38 Al e HHEE S50 B Ao HENI 7. Establish Network R 3.2
TS test
. o|O|X| 3t& H{ES olasto o|OlX| & 2 ,
8 O|O[X| st&5 Al ._! I HES sre1 ofol x| i g Request Learning R33
o test
9 O|o|X| gflo] =& Al 9. Labeling Images R 3.4
& orels Y 222X
0 2=E2X| 74 Al i’,vltl'eSJtSON nEs 5o =X T 10. Manage Ontology R 35
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Activity 1010. Define System Test Case

Define system test plan and mapping with function for performance

- . Performance
No. # Test &= Description .
Requirement
1 OlAl Mzt A Cts O[O|X| Q1A ALt HeE test PR 1
& Cts O|OfX| Q1A ZAut ot 712| O|0|X| &
O| Al & AlS] |_—| = |
2 AHFESE olnjets o Zals Azt test PR 2
3 =2t o|O|X| AlY CHE O|0|X| 214 & +EtE|= 0|O|X| =2l PR 3
test
4 GPU Usage &% O|D[X| & &h& St= &2 GPU Usage test PR 4
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« Activity 2000. Build

-




Activity 2030. Analyze

Analyze

Define Essential
Use Cases

added

Define Process
Flow Diagram

Refine
Use Case Diagrams
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Define
Domain Model

Define State Diagrams

Define System
Sequence Diagrams

Define Operation
Constracts

A 4

Refine System
Test Case

Analyze (2030)
Traceabililty Analysis
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e Activity 2035. Define Process Flow Diagram

Define Process —
Flow Diagram

« Description

— Describe process flow chart to understand communication in multi-process.
— Input : intermediate deliverables
— Output : process flow diagram
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e Activity 2035. Define Process Flow Diagram

» Define process flow diagram

Recognition

order
received

Enter order
In system

Get
image

lwith unlock

Recognize
Image

Recognized
label
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« Activity 2038. Refine System Test Case

Refine System —>
Test Case
No. # Test &= Description Use Case Syste:m
Function
1 2 MEf A% 2E Ho & MENSIO B E A OfF test 1. Select Mode R 1.1
N O|O0|X| C|HEZ|E ©l=dstn o|lOlX OI_|AI o
2 O|O|X| ¢4l A 7||h| tlestl B e b 2. Request Recognition R1.2
o
3 2E M3 LY 3. Check Mode R13
4 O|0IX] =& &< O|0|X] =8 HEE =21 O|0[X] =& test 4. Crawl Images R 2.1
. £ 923l 200 HES 2 .
5 239 M g'éfvgla%je;f“ === 5 Login R 3.1
6 20k A 2702 HES 528 2102 7|5 test 6. Logout R 3.1
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7 HESZ =38 Al 5 Fes B550 & Ble HES 7. Establish Network R 3.2
TS test
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o
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Activity 2038. Refine System Test Case

Refine system test plan and mapping with function for performance

- . Performance
No. # Test &= Description .
Requirement
1 OlAl Mzt A Cts O[O|X| Q1A ALt HeE test PR 1
& Cts O|OfX| Q1A ZAut ot 712| O|0|X| &
O| Al & AlS] |_—| = |
2 AHFESE olnjets o Zals Azt test PR 2
3 =2t o|O|X| AlY CHE O|0|X| 214 & +EtE|= 0|O|X| =2l PR 3
test
4 GPU Usage &% O|D[X| & &h& St= &2 GPU Usage test PR 4
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« Activity 2060. Test

| Test
o

3 3 3 . 3 _>
Unit Testing Integration Testing System Testing
3 3 3 —>
Resource Testing Performance Testing Acceptance Testing

Document Testing TeSt'"gn-';"I?,‘::b"'ty

A 4
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« Activity 2064. Resource Testing

q —>
‘ Resource Testing

« Description

— Resource Testing tests resource usage, like GPU usage.
— GPU Memory usage
— Parallel GPU computing




