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Raw materials account for 70% of steel production costs. Scrap is the largest portion of these costs.

e Consequences of poor scrap management and classify:
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Overcost on scrap Lack of traceability and Possible fraud scenarios in scrap Complex audit
stock control. metal procurement. process.
Low efficiency of the Discrepancies between Possible conflict with scrap Impact on the quality
melting process. different stocks, suppliers due to the inherent of the steel produced.
accounting and other subjectivity of the reception
areas. process.
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e Digitization of the scrap incoming scrap workflow

e Automatic scrap classify

e Volumetric calculation of the truck box
e Truck weight capture

e Density determination

e Integration of scrap chemistry

e Integration with Manufacturing Execution System (MES) &

° 5@?9%& of truck container.

e Hazardous objects detection.

e Scrap characterization.
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Technical approach, Technologies
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Cloud Artificial intelligence

Internet of things

tecnoap
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Big Data

SCRAPYARD|
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Full cloud/edge based implementation GENOAP [SCRAPYARD
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Full cloud/edge based implementation ooN0aP STRARVARE
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Edge Server/
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LiDAR Technology (Light Detection And Ranging)

TECHNOLOGIES
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Field implementation
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Examples of scrap metal
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TECHNOLOGIES
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Classification by Al Volumetric calculation
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LiDAR Technology (Light Detection And Ranging)
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Pre-Classification screen, entrance area

SCRAPYARD

Imagen Capturada Remision Usuario Detectado Grado de confianza

B42culs CHNAZ23 (SOLIDO) CHNA23 (SOLIDO) MIXTO 100.00%

Cizalla Rebaba

Observaciones:

11:04:44

Homogeneidad Distribucion Mayor Coincidencia
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Volume and density calculation

SCRAPYARD

Remision 1848497599

25,480 kg
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\/ Chemical analysis

Second inspection of
scrap type
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Classification, uploading area prilavia

Ad dor A.
SCRAPYARD Ry Administrodor
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https://ssy.qa.tecnoap.com
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Classification screen

SCRAPYARD

Imagen Capturada Remisién

CHNA14 (MIXTO)

Rebaba

Observaciones:

\

W
. 15:58;44

Homogeneidad Distribucién

cizalla mixto @ rebaba

cizalla
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mixto

Usuario

CHNA14 (MIXTO)

® rebaba solido @ vacio

Detectado

CIZALLA

Sélido

Mayor Coincidencia
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AA Administrador A.

iHoual

Grado de confianza

100.00%

cizalla




tecnoap [seaRevamg]

“!“::fl:i‘\l"i!! “,<,'<:,"-I‘(TI:I.<:’N\)‘,'£E; VISION HOLISTIC!

SCRAPYARD

Remisiones activas

REMISION VALIDACION VOLUMETRIA PRECLASIFICACION ZONA DE DESCARGA

180047139

180047133

24306119135

24299119115

24305119101

180047125

180047097

2428517325

Buscar remisién
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Administrador A

REMISION VALIDACION VOLUMETRIA
180029577

PRECLASIFICACION ZONA DE DESCARGA

Verifique que la informacion sea correcta y sefiale si la carga presenta radiactividad.

Proveedor Chatarra en remision Peso de carga

PROGRESS RAIL
MAINTENANCE DE CHNA10 25450 kg

MEXICO NEGATIVA

Operador Placas

Radiactividad

Identificador de caja Vehiculo

PENDIENTE PENDIENTE PENDIENTE CAMION
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AA Administrador A.
{Hola!

TOTAL DE REMISIONES FECHA PROVEEDORES RADIACTIVIDAD ANALISIS QUIMICO
263 6 OCT 22

FINALIZADAS RECHAZADAS EN PROCESO SIN PROCESAR

64 2 28 =169

TIEMPO PROMEDIO POR STEP PESO ACUMULADO (1,577.81 ton.) PESO RECIBIDO POR PROVEEDOR

PROGRESS RAIL MAIN. .. | 345.92
‘ ROCA ACERO SADECV e N 282.19
| DISTRIBUIDORA DE M 2416

Preclasificacion | 5
CHNAO2 _ 275.56 ABC METALES SIDERU 196.68
. KROPPA RECICLAJES 164.89

Descarga
g ; OMNISOURCE MEXICO 128.04
CHNA14 — 25313 SERVICIOS Y RECICLAJ
Salida [
IMPORTADORA Y CO
s l RESIDUOS Y ACEROS |
‘ PROME DEL NORTE S

Volumetria CHNAI13

Total 142

150 200
Minutos Ton.

Tiempo promedio actual Tiempo estandar KPI @ Tipo de chatarra
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Detection of truck container
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SCRAPYARD® is an application that automates the processes in scrap handling, specifically
one of these processes is obtaining information from the trucks that transport scrap.

The main interest is to determine the start and end of the truck container (markers).
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Motivations.

® Reduce human intervention in SCRAPYARD® application.
e Automate the acquisition of markers that indicate the start and end of the truck
container.

Objective.

® Predict truck container start and end markers using computer vision models specifically
a detection model.
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Technical Approach Vsion HoLisTIER

Get data.

In SCRAPYARD®, the information of the truck profile obtained by means of a LIDAR sensor
is stored with this data we can get the dataset.

T R

Example of truck profile
image
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Modeling

tecnoap

VISION HOLISTICA

e The dataset collected was split into training, testing and validation subsets.
e A detection model was trained to predict the location of the truck container.

—-‘—*__"‘-———__;

Example of labeling

SCRAPYARD|
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Training metrics.

train/box_loss metrics/mAP_0.5:0.95
0.07 -
1.0
0.06
0.8
0.05
0.04 0.6 h
0.03
0.4 ¢
0.02
0.01 0.2 L
0 200 0 200
Loss function from training mAP (mean average precision)

metric values during training

Box Loss: Measures how far off the predicted bounding boxes are from the actual object locations.

mAP: Tells how well the model detects and correctly classifies objects by averaging its accuracy across different difficulty levels.
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The model achieves 96% accuracy in detecting the truck container.

Example of model predictions
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With the model predictions it is possible to obtain and locate the truck markers in SCRAPYARD®.

SCRAPYARD

Mueva todos los marcadores al inicio de las zonas en el perfil del camion.

Example of the location of the markers for the truck container in SCRAPYARD®
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® To address the issue of predicting truck container markers, we decided to use a
detection model that showed acceptable results.

e The accuracy of the model in detecting the truck container is 96%.

® Determining the location of the markers helps calculate the volume of the truck
container.

® The purpose of reducing human intervention in the location of the markers is

achieved.
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Detection of hazardous objects
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SCRAPYARD® functions include the detection of potentially dangerous objects within
recycled material.

The aim is to identify these objects before they reach the smelting furnace, where they
could pose a significant risk, such as explosions or damage to equipment due to the high

temperature of the process. To do this, a detection model based on artificial intelligence
has been developed.
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Motivations.

® Remove dangerous objects before they reach the furnace.
® Tecnoap, through its SCRAPYARD® platform, seeks to reduce the risks of loss of human
life or material in the process of scrap entering steel plants.

Objective.

e Identify and classify potentially dangerous objects in the scrap using computer vision
models, specifically a detection model.
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Modeling

Step 1: Data
Collection

Step 2: Data
Processing

Step 3: Model
Training
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®

Step 4: Real-Time
Implementation

Images are
gathered from real
scrap processing

environments to
create a
representative
dataset.

Each image is
labeled to mark
hazardous
objects, ensuring
the model learns
to recognize them
accurately.
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A model is trained
using the
annotated data to
detect and
classify potential
risks.

The trained model
is deployed in an
industrial
environment,
identifying
hazardous objects
before they reach
the furnace.
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Training metrics.

—— Train
—— Validation

=
o

1.8
0.5
1.6
A ~ 04
314 wa g
= ©
8 1.2 Uw\/“\»m o3
1.0 0.2
0.8 0.1
0 50 100 150 200 250 300
0 50 100 150 200 250 300 Epochs
Epochs

Box Loss: Measures how far off the predicted bounding boxes are from the actual object locations.

Recall: Tells how well the model identifies all relevant objects in the images by measuring the proportion of actual positives (true objects) that the
model successfully detects. A higher recall means fewer false negatives, indicating that the model is good at detecting most of the relevant objects.

SCRAP SUPPLEMENTS & ALTERNATIVE IRONMAKING 10



tecnoap [scraprvarD
Resutts VISION HOLISTICA by tecnoap

The model achieves 76% recall in detecting dangerous objects.
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Results
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e To address the problem of detecting dangerous objects in the scrapyard, we
implemented an object detection model that has made significant progress in
its development. Achieving 76% in recall.

® These results show an improvement in the model's ability to identify dangerous
objects, contributing to a safer environment by reducing the risk of accidents.

e The performance of the model plays a crucial role in minimizing manual

inspections, making the operation more efficient and safer.
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Scrap characterization
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SCRAPYARD® requires the functionality to analyze scrap transported by trucks in order to
establish strategies for scrap management.

The main interest is detecting large objects in the scrap metal.

Example of scrap
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Motivations.

e Establish strategies that optimize scrap management.
e Perform the dimensional characterization of scrap automatically.

Objective.

® Locate large objects using a segmentation model.
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Get data.

SCRAPYARD® stores images of trucks that transport scrap with this images we can get the
dataset. B __ _______ __ ___ _ I N . —
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e FEach of the images in the database was labeled, that is, identify the different scrap
objects.

® A segmentation model was trained to detect the scrap objects.
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Training metrics.

—— Train 0.5
—— Validation
3.0
0.4
25 =
@ o
o 9 0.3
| o
g 20 g
£
0.2
1.5
0.1
1.0
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
Epochs Epochs
Loss segmentation function mMAP (mean average precision)
from training metric values during training

Segmentation Loss: Measures how far off the predicted segments are from the actual object regions.

mAP: Tells how well the model detects and correctly classifies objects by averaging its accuracy across different difficulty levels.

SCRAPYARD

by tecnoa P
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The model achieves 0.55 in mAP metric for test subset.

Example of model predictions

*The value of the mAP metric should be close to 1.
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Model predictions
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Detect large objects.

4.0 —— Distribution
Acceptable max. distance limit
Il Mean: 0.281m

0.1 0.2 0.3 0.4 0.5 0.6
Max. Distance (m)

*The maximum distance is the largest length that an object can have, measured between two points on its edge; it
is equivalent to the longest diagonal that can be drawn.
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e A segmentation model is suitable for analyzing the different objects in an image.

® |tis possible to obtain a dimensional characterization of the scrap with the

predictions of segmentation model.

e The KPIl used to detect large objects is the maximum distance.
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Conclusions, Business benefits

Reduce uncertainty Streamline the To reduce possible Strengthen the
and variability in process of scrap fraud in the entry human expertise of
classification. metal intake. of scrap metal. supervisors.

Real-time Information integrity Agility and
tracking of between different assertiveness
incoming scrap. departments and systems. in the audit process.

Improve
operational safety.

Minimize Assertiveness Visibility and
controversies about and reliability in control over critical
scrap quality. payments to suppliers. scrap characteristics.

Increase productivity
and process efficiency.
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Contacto

Estados Unidos

2100 West Loop South,
Suite 900

Houston, Texas 77027

+1(713) 595 3000

Thanks!

México

Francisco Garza Sada, Col.
Chepevera.

Monterrey, Nuevo Leon,

C.P. 64030
+52 (81) 1934-5590

ventasmx@tecnoap.com

www.techoap.com - contacto@tecnoap.com

SCRAP SUPPLEMENTS & ALTERNATIVE IRONMAKING 10

Argentina

Calle 126 No.1370 piso 1-1
Berisso, Buenos Aires
+54 (221) 448-0314

ventas@tecnoap.com

tecnoap [scraprvarD
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Brasil

2100 West Loop South
Suite #900

Houston, TX. C.P. 77027

+1(832) 730-1919
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