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Al Model | Dataset
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1. Select the Al model to classify the analysis file

Select Model

Selected Model: 224_ARA_BRA_MOGIANA_WIDENET100_93_V4

Classification Methods: COB

Classes: Ardido, Branco, Brocado, Cabeca, Concha, Fox Bean,
Imaturo, Marinheiro, Moka, Ok, Palha, Pau, Pedra,
Pergaminho, Preto, Quebrado

Species: Arabica

Variety: Mixed

Origin: Brazil

Region: Mogiana de Minas
Processing Method: Mixed

Accuracy: 90.0%

Database Name: MOGIANA_V3_balanced
Model Issued: September/2024

Model Version: 4

Edit this model
2. Adjust the "Pixel/cm’ in the analysis file

3. Select the Al model to remove duplicate seeds

Do Not Remove Duplicates v @

Coffee - Default Al
Generic - Light fication
Generic - Strict

Do Not Remove Duplicates
Run Analysis

seeds refer to pictures that
contain more than one seed
within a single frame.

An Al model, named
Coffee-Default Al, has been
introduced. The previous
method, designed for use
with other crops, is still
available and can be found
under two sensitivity levels:
Generic - Light and Generic -
Severe.

There is also an option to
skip the removal of duplicate
images, allowing users to
review and clean the
duplicates later.

It is highly recommended to
use the Coffee-Default Al
option as the standard
protocaol.
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System Configuration
[k Acquisition Settings
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@® About

File Location
D:\Csmat_Digit\Analysis

File Name
No file opened

Last Analisys Model
No previous analysis

Al Model | Dataset

Model Edit

1. Select the Al model to view/modify its properties

Select Model @

Edit Model

3. A new side menu
button, named Edit
Model, has been added
under the Al Model |
Dataset group.

It is intended to support
continuous efforts to
enable users to better
visualize and customize
Al models, datasets, and
all aspects related to the
Al component of the
software.

4. To visualize and
customize an Al model,
click on the Select
Model button and locate
the desired model to
open it.
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File Name File Location

Last Analisys Model
= D:\Csmat_Digit\Analysis @

No file opened No previous analysis

Al Model | Dataset

Model Edit

Selected Model:
224 ARA _BRA _SULDEMINAS_SEGFORM5 94 V6

@ C:\Users\user\Desktop\modelos

Model Description

(s

Item Description

Training Database SULDEMINAS_V3_unbalanced

Database Classes Ardido Bom Brocado Casca Coco Concha Marinheiro Pau

Pedra Pergaminho Preto  Quebrado  Verde

Species Arabica

Variety Nao Informado
Origin Brasil

Region Sul de Minas
Processing Nao Informado
Issued Dez-2024
Commeots Comments

Change model

Edit Model

5. The first panel
indicates the model
name and its location.

6. The Model
Description panel
contains information
that describes the
characteristics of the
coffee intended to be
classified.

7. Itis possible to modify
these fields by typing in
the selected field and
then clicking the Save
button at the bottom of
the panel.
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N ed Peeled 8. Every model is divided
(3 Home Comments Comments into five groups of
% Artificial Intelligence classes: Ok Classes,
D A Primary Defects,
Secondary Defects,
i ImageMosalc | save | Foreign Matter, and
@ Lotinfo Disregarded Classes.
R Even though a grading
Sroup Eabels method doesn't use this
& ExportDats terminology,
B i Group Labet Csmart-Digit divides
classes into these five
G Compere Ok Classes oK groups, which can have
Cloud | Local Server Primary Defects Defeitos Primarios CUStomiZed names in
this panel.
&, Upload Analysis Secondary Defects Defeitos Secundarios
Mol Dt Foreign Matter Materia Estranha Disregarded Classes
2 EditModel Disregarded Classes Desconsiderado haVe a Sp.ec!a!
I 4 characteristic: they are
/A Evaluate Model Save not accounted for in any
percentage calculation
System Configuration and are therefore
[k Acquisition Settings Model Classes disregarded. ThIS is
_ intended to replicate a
{";} General Settings ang 8
Id Class Color Group condition that mlght
® About occur in the sample but
0 Ardido O — Defeitos Primarios v will certainly not occur in

the production lot.
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Al Model | Dataset
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Edit Model

Evaluate Model

System Configuration

(]

Acquisition Settings

{g} General Settings

®

About

File Name
No file opened

File Location

i}

Last Analisys Model
@ ys

D:\Csmat_Digit\Analysis

@ Model Classes

Id

Class

Ardido

Bom

Brocado

Casca

Coco

Concha

Marinheiro

Pau

Pedra

Pergaminho

Preto

Quebrado

Verde

Descriptive Rules

Color

No previous analysis

Group

Defeitos Primarios

OK

Defeitos Secundarios

70 — Materia Estranha
B — Materia Estranha
170 ——————————————— Defeitos Secundarios

Defeitos Secundarios

n — Materia Estranha
n — Materia Estranha

Materia Estranha

Defeitos Primarios

Defeitos Secundarios

Defeitos Primarios

Edit Model

9. In the Model Classes
panel, it is possible to edit
the class name, the color
linked to each class (to be
displayed in reports and
plots), and the group. After
editing any information
here, it is necessary to click
the save button to save the
changes to the Al model
file.

10. It is also possible to
create extra classes that
were not initially present in
the training dataset
classes. This is intended to
create descriptive rules
(covered in the next
section) and modify the
model classification.
Although it is possible to
create and remove extra
classes, it is forbidden to
exclude original classes, as
this would create errors
during classification.
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Quality Control

Modsl Glasves 11. In this example, a new
Home .
a class named Vazamento is
% Artificial Intelligence Id Class Color Group created and set as part of
l& Dasibicand the Defeitos Secundarios
Dashbo
0 Ardido 20 B Defeitos Primarios v group, with its color set to
)
HH red ( )
1 Bom — OK v
“
3 2 Brocado LI ————— Defeitos Secundarios v
g 3 Casca 70 — Materia Estranha v
[A Exportimages 4 Coco 160 Ir————— Materia Estranha v
C
B ompare 5 Concha E(JI  ~— Defeitos Secundarios v
Cloud | Local Server 6 | Marinheiro PRI e—— Defeitos Secundarios v
&, Upload Analysis
7 Pau P —— Materia Estranha Vi
Al Model | Dataset
8 Pedra e — Materia Estranha v
I £  Edit Model
9 Pergaminho n — Materia Estranha v
A7 Evaluate Model
10 Preto VI —— Defeitos Primarios v
System Configuration
n Quebrado 150 — Defeitos Secundarios v

[k Acquisition Settings
{8 General Settings 12 Verde “ m— Defeitos Primarios v

® About @ 13 Vazamento - OK X

OK

Defeitos Primarios
Defeitos Secundarios
Desconsiderado
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Descriptive
Quality Control 9 Pergaminho “ e Materia Estranha v Ru Ies

)} Home 10  Preto 120 R Defeitos Primarios v
12. The Descriptive Rule
S Artificial Intelligence 1 Quebrado 150 I Defeitos Secundarios v i i P
panel is designed to create
le  Dashboard o n TR B — rules that override the Al
@ Image Mosaic classification, changing the
—— B | s n oK hd class classification based
ot Info . . .
on a linear descriptive rule.
8 oo The panel contains the
following fields per rule:
@ Exportimages @ Descriptive Rules Rule Name, the Input
2 Compare Class (the original class
Id Rule Name Input Class Variable Rule Value Output Class Delete from ClaSSiﬂcation), the
ROy Variable (where the user
&, Upload Analysis 0 rock2broken Pedra ” Probability .4 Less/Equal v 0.7 Quebrado v juj can Se|eCt the va I’iab|e tO

be checked), the Rule

Al Model | Dataset , | (which contains the

2 EditModel condition to be checked),
P — the Value (which is related
Grading Methods ? to the Rule), and the

System Configuration Output Class (the class to
be assigned if the
condition created by the
user is met).

[k Acquisition Settings Id Method Name Required Weight Edit Delete

{o} General Settings

@ About

0 cob 300 g 2 o

Create Method
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Descriptive
Quality Control 9 Pergaminho “ — Materia Estranha v Ru Ies

0 Home 10 Preto 120 ————————— Defeitos Primarios v
13. As an example, a new
o Artificial Intelligence 1 Quebrado ISl e—— Defeitos Secundarios v ru|e that inc|udes the new|y
l~ Dashboard n —— created class is
12 Verde — Defeitos Primarios v
e demonstrated:
. 13 Vazamento - OK v
@ tlotinfe The rule is named
el ok2Vazamento. The input
TR = class is Bom (a class
Export Data .
o = without defects), the
B Epsttindges Descriptive Rules variable is Screen Size, and
23 Compare the Rule, or COﬂdi’[ion, is
. Less/Equal with a value of
Id  Rule Name Input Class Variable Rule Value Output Class Delete .
Cloud | Local Server 12. F|na”y, the OUtpUt ClaSS
& Upload Analysis 0 rock2broken Pedra v Probability v Less/Equal v 07 Quebrado v o IS Va?amento- This rule will
classify any coffee that
Al Model | Dataset @ 1 ok2Vazamento Bom N Screen Size W Less/Equal v 12 Vazamento v o Inltla”y haS no defeCtS
I £ Edit Model (class Bom) into the new
- class Vazamento if the
Gl screen size is equal to or
S less than 12.
System Configuration Gra ding Methods 2
O AeqdsitionSenings This can be used as a way
{8  General Settings Id Method Name Required Weight ~ Edit  Delete to consider as defective

seeds that have very small
0 cob 300 g 2 ®O sizes, even though there are
no apparent defects in the

@ About
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File Name

No file opened

File Location

9 Pergaminho

D:\Csmat_Digit\Analysis

Last Analisys Model
No previous analysis

Materia Estranha

Descriptive
Rules

Y Home 10 Preto QPA  —— Defeitos Primarios
14. Another useful example
o0 Artificial Intelligence M Quebrado I —— Defeitos Secundarios of how to use a descriptive
lw  Dashboard “ —— rule is to change a class
12 Verde — Defeitos Primarios . .
T classification based on a
H o Imag 13 Vazamento “ oK v probability threshold.
[4 Lotinfo
Classification Report For instance, if a model is
g 100 sensitive when
Export Data o o . o
# classifying immatures, it is
[@ Eportimages Descriptive Rules possible to create a rule that
%5 Empare changes the Immature class
to Ok based on the
Id  Rule Name Input Class Variable Rule Value Output Class Delete o
Cloud | Local Server probabl|l’[y Of the
&, Upload Analysis 0 rock2broken Pedra v Probability v Less/Equal v 0.7 Quebrado v o ClaSSlﬂcathn-. .ln thlS Cas_e’
every seed initially classified
Al Model | Dataset 1 | ekvamend | | Bom v | | Seeenoee v | tepael v | 2 Vemmen o~ | 8 as Verde (immature) that
I 2 EditModel 2 verde2ok Verde v Probability v Less/Equal v 85 Bom v o does not reach 85%

probability—indicating the
model is not confident it is
immature—will be
reclassified as Bom (Ok).

A7 Evaluate Model

Create Rule

System Configuration

Acquisition Settings
o ; 2 Grading Methods ?

{";} General Settings

@ About Id Method Name Required Weight Edit Delete

0 cob 300 g 2 o
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& Export Data

[A Exportimages

23 Compare

Cloud | Local Server

&, Upload Analysis

Al Model | Dataset
I £  Edit Model

A7 Evaluate Model

System Configuration
[k Acquisition Settings
{";} General Settings

@ About

®

File Name
melitta

File Location

D:\Csmat_Digit\Analysis

W naie ivarne

0 rock2broken Pedra
1 ok2Vazamento Bom
2 verde2ok Verde

Create Rule

Grading Methods ?

Id Method Name

0 cob

1 sca

Create Method @

Weight Estimation ?

mipuc viass

@ Last Analisys Model
224_MCL_CNVNXT_L_ARA_BRA_MIXEDV4_E97

&g B 92

vanauis e vaius Curpuc ciass voise
v Probability v Less/Equal v 0.7 Quebrado v O
v Screen Size v Less/Equal Ve 12 Vazamento v juj
v Probability v Less/Equal v 0.85 Bom v ]

Required Weight Edit Delete

300 g 2 o

350 9 2 o

Weight per Screen Size 300 g Single Distribution
Class Name Screen 10 Screen 11 Screen12  Screen13  Screen14  Screen15  Screen16  Screen17  Screen 18
All Classes 10| 3738 | 11| 3524 | 12| 3309 @ 13| 2970 | 14| 2910 | 15| 2775 | 16| 2535 | 17| 2235 | 18| 1920

Gradin
Methods

14. The next panel is the
Grading Method panel,
which presents all the
grading methods attached
to the Al model. In this
panel, users can only
change the name of the
method and adjust the
required weight for each
protocol within the method.

15. Users can create as
many grading methods as
necessary and later
visualize the results in the
dashboard. To create a new
grading method, simply click
the Create Method button.

16. To modify an existing
method, click the edit icon
to access its properties. It is
also possible to completely
remove a method by
clicking the delete icon.
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c Csm?,_;}.‘,nlglt ® melitta B D:\Csmat_Digit\Analysis < 224 MCL_CNVNXT_L_ARA_BRA_MIXEDV4_E97 * ) G rad i n
Quality Control Equivalent Defects - COB ? Metho s

)} Home -
Id Class Name Seeds Defect Eq.Defect 1 7 The ﬂ rSt pa I’le| Iﬂd |Cates

} Avrtificial Intelligence the eqUiValent defeC’[S

lv  Dashboard 0 Ardido 2 @ || 3 = S present in the selected

: 1 Bom 1 to 0 - 0 method.

it Image Mosaic
2 Brocado 5 to 1 = 0.2 .

% okt The icon serves as a
31 Casca - Pequena 3 to il = 0.33

button that opens the user
32 Casca- Media 3 to 1 = o3 manual, specifically in the
"Equivalent Defect" section.

Classification Report

a Export Data

33 Casca - Grande 1 to 1 = 1
A Exportimages
4 Coco 1 to 1 = 1
2 Compare 18. Users can change every
5 Concha 3 o 1 = 033 defect equivalence for each
Cloud | Local Server 6 Marinheiro 2 to 1 25 0.5 ClaSS. Keep iﬂ mlﬂd that a”
& Upload Analysis S IrTp— » = [l . equivalences are calculated
based on the number of
Al Model | Dataset 72) ipalzMedia ] w2 = ke seeds required to produce a
I o 73 Pau-Grande 1 o 5 = 5 specific number of defects.
A Evaluate Model 8.1 Pedra - Pequena 5 to 1 = 033 BOth the Seed and defeCt
values must be equal to or
. . 8.2 Pedra - Media 1 to 2 = 2 greatel’ than O
System Configuration
8.3 Pedra - Grande 1 to 5 = 5
O Beadistoc Seiogs P — " e The equivalent defect result
£ Genersl Settings is automatically calculated
10 Preto 1 to 1 = 1 > .
- and displayed in the last
= 1 Quebrado 5 to 1 = 0.2 column.
12 Verde 5 to 1 = 0.2

13 Vazamento 1 to 0 = 0
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Quality Control M eth o s

)} Home .
Class Sizes Rules - COB 19. Some grading methods
o Artificial Intelligence

specify distinct defect
equivalences within a single
class based on size. The
Label Small Pequenz Small Area 30 Class Size Rules panel is

|~ Dashboard 3 —

Image Mosaic

e wgens | designed to indicate the
Clasifcation Report i S classes that comply with
a Export Dat Label Large Grande ‘ Remove Rule th|S I’eqUIremeﬂ’[.
port Data
B Export Images T s Users can modify the labels
2 Compare for small, medium, and large
Label Small Pequeno Small Area 30 groupsl as We” 8 deﬂ ne the
Cloud | Local Server A P Large Area 50 a|rea Of the I’?”’]S tO d|V|de the
&, Upload Analysis class Into tnree groups.
Label Large Grande ‘ Remove Rule
Al Model | Dataset 20. To remove a rule for a
I £ EditModel 8  Pedm class, click the Remove Rule
button. The equivalent
A7 Evaluate Model Label Small Pequena Small Area 30 defects fOI’m W|||
System Configuration Label Medium Media Large Area & aUtomatlpa”y Update to
reflect this change, now
O ‘Adgusiton Setings LabelLarge  Grands RemoE Rl providing a single defect
{3} General Settings eqUiValence.

@ About Create Size Rule

Grade Types - COB
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Create Size Rule

Select class to create a size rule for:

Select a Class

Select a Class
Ardido

Bom
Brocado
Coco
Concha
Marinheiro
Pergaminho
Preto
Quebrado

Verde
Vazamento

Gradin
Methods

21. To create a new size
rule, click the Create Size
Rule button and select the
desired class to create the
size-specific division.

After saving the changes,
the Equivalent Defects
panel will display the
division, allowing users to
define three defect
equivalences based on size.
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|~ Dashboard

#:  Image Mosaic

[4 Lotinfo
Classification Report
a Export Data

(A Exportimages

2 Compare

Cloud | Local Server

& Upload Analysis

Al Model | Dataset
2  Edit Model

A7 Evaluate Model

System Configuration
[k Acquisition Settings
{:o:} General Settings

@® About

Last Analisys Model
&£ Sy

File Name ] File Location
melitta D:\Csmat_Digit\Analysis
8 Pedra

Create Size Rule

@ Grade Types - COB

Id Max. Allowed Defects

@ 0 Defeds

1 Defects
2 Defects
3 Defects
4 Defects
5 Defects
6 Defects
7 Defects
8 Defects
9 Defects
10 Defects
n Defects
12 Defects

Create Type

4

26
36

46

86

123

260

360

Remove Type

224_MCL_CNVNXT_L_ARA_BRA_MIXEDV4_E97

Type label

Type  Tipo2
Type Tipo 2/3
Type Tipo 3
Type  Tipo 3/4
Type  Tipo4
Type  Tipo 4/5
Type Tipo 5

Type Tipo 5/6

Type Tipo 6
Type Tipo 6/7
Type Tipo 7

Type Tipo 7/8

Type Tipo 8

Grade Types

22. In the Grade Types panel,
users can specify type labels
based on the sum of
equivalent defects in the
sample.

This approach relies on
defect occurrences, such as
determined by methods like
SCA, GCA, and COB (Brazil).
However, the software
currently does not account
for methods based on the
percentage of weight to
specify a grade. Future
updates will include this
functionality.

23. A type is defined as the
maximum allowed
occurrence of equivalent
defects, except for the last
type, which has no upper
limit. For example, a sample
with 6 total equivalent
defects is classified as Tipo
2/3 in the COB methodology.
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Lot Info

5

Classification Report

Export Data

& 40

Export Images

2 Compare

Cloud | Local Server

& Upload Analysis

Al Model | Dataset
2  Edit Model

A7 Evaluate Model

System Configuration
[k Acquisition Settings
{:o:} General Settings

@® About

File Location
D:\Csmat_Digit\Analysis

8 Pedra

Create Size Rule

Grade Types - COB

Id Max. Allowed Defects

0 Defects 4

1 Defects 8

2 Defects 12

3 Defects 19

4 Defects 26

5 Defects 36

6 Defects 46

7 Defects 64

8 Defects 86

9 Defects 123

10 Defects 160

1 Defects 260

12 Defects 360

& Last Analisys Model
224 MCL_CNVNXT_L_ARA_BRA_MIXEDV4_E97

Type label

= Type Tipo2
= Type Tipo 2/3
= Type Tipo 3
= Type Tipo 3/4
= Type Tipo4d
= Type Tipo 4/5
= Type Tipo 5

= Type Tipo 5/6

= Type Tipo6
= Type Tipo 6/7
= Type Tipo 7

= Type Tipo 7/8

= Type Tipo8

Create Type Remove Type

Grade Types

24. Users can create and
remove grade types by
clicking the Create Type and
Remove Type buttons,
respectively.

The final type descriptions
must be arranged in
ascending order, meaning a
subsequent defect value
cannot be smaller than the
previous defect value.

For further reading on the
topic of weight estimation,
please open the following link
of Csmart-Digit KB:
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Quality Control 0 rock2broken Pedra v Probability v Less/Equal ~. 0.7 Quebrado v juf Est I mat I o n
)} Home 1 ok2Vazamento Bom v Screen Size v Less/Equal v 12 Vazamento v u}
25. The Weight Estimation
ifici i 2 verde2ok Verde v Probability v Less/Equal v 0.85 Bom v ju . . .
o iiichlinstiose panel is designed to describe

|~  Dashboard - ‘ | the occurrence of seeds per
Create Rule 3 5 0 N
screen size required to obtain

a specific weight value.

i Image Mosaic

[4 Lotinfo
i el Sading Methods 7 26. The Weight per Screen
Size input represents the
a Export Data 5 g
Id Method Name Required Weight Edit Delete ’[O’[al We|ght '[O be Used N the
B Exportimages subsequent distribution.
2 Compare 0 cob 300 g 2 o
5 [ o o 27. Users must specify the
Cloud | Local Server seed occurrence for each
& R . screen size to achieve the
—_— previously specified weight.
Al Model | Dataset For example, to reach 300g
I £ EditModel @ eighit Estirmation: 7 of this coffee, it is necessary
to have 3,738 seeds of
Galle s screen size 14 or 3,524
Weight per Screen Size 300 g Single Distribution SeedS Of screen Size 1 -l aﬂd
System Configuration . :
so on, with each occurrence
[k  Acquisition Settings Class Name Screen10  Screen1l  Screen12  Screen13  Screen14  Screen15  Screen16  Screen17  Screen 18 resulting in exactly 3009'

General Settings
{";} 4 All Classes 10| 3738 | 11| 3524 | 12| 3309 @13 2970 | 14| 2910 | 15 2775 16 2535 | 17| 2235 | 18| 1920

@ About
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23 Compare

Cloud | Local Server

&, Upload Analysis

Al Model | Dataset
£  Edit Model

A7 Evaluate Model

System Configuration
[k Acquisition Settings
{";} General Settings
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®

File Name

File Location

D:\Csmat_Digit\Analysis

Weight Estimation ?

Weight per Screen Size

Class Name Screen 10
Broken 10 5500
Brown 10
Floaters 10
Fragment 10 9533
Full Black 10

Husk 10
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28. Itis also possible to
switch from a single
distribution to a
class-specific distribution by
clicking the designated
switch button. Please note
that switching between
distribution methodologies
will result in the loss of
previously entered data.

29. In the class-specific
distribution, users can
include specific values for
each class. All classes must
have at least one entry, but if
more than one entry is
provided, the entries must be
consecutive (e.g., 14, 15, 16).
Non-filled values (e.g., empty,
zero, or null) are ignored
during validation and will
receive min and max values
of that row.
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