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Introduction

What is the thesis about?

M158BP-PERC-5BB

«Detected

FEETET ¢ = = = =/ PDF Document
5 B B - R 2 || with Tables
b - “i| Detected

Efficiency = ['22.6%", *22.5%", "22.4%", ..., *21.3%"]
Power @ Max Power Point = ['5.69, "5.66", *5.64", ..., "5.37"]
Validated &

Structured
Values

e Automatic extraction of solar cell data from data sheets
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Introduction: Motivation

The Need for an Automated Solution

Automatic generation of indexed and searchable database

Process a large number of documents quickly

Prediction of market trends using the data

Uncovering possible research areas by analysis of data
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Introduction: PDF Documents

A Standard for Digital Document Distribution. Why?

® Compact Files

® |ndustry standard

® Same rendering of
documents regardless of

hardware and software. e
® Ensures information ;
e ~ PDF
reproducibility obe Document
e Cons

® Document is constructed
using only positional
information, the row and
column information for
tables is lost
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Introduction: Solar Cell Data Sheets

Distributed as PDF Documents

M158BP-PERC-5BB

Appearance Light Intensity Characteristic
Dimension  156.75mm x 158.75mm £ 0.25mm Intensity{Wjm'] voe Ise
Thickness  190ym + 30um 1000 10 10
Frontl:) 5 bus bars (siiver) width 0.7mm, 106 ingor grids, Blue 90 099 08
antirefocting coating(silcon niide) 800 099 [X)
Rearts)  Wido soidering pads (siver)18mm, 5 bus bars (aluminum), 160 600 098 (13
inger gid(akaminm) Blod i olecting coaing (slicon isde) 400 096 04
! Electrical Performance
% = EFFCode(d  PmppMW)  Vmpp()  Impp(Al  Voc) sctA)
= — 26% 569 0579 9835 0683 10.3%
= 25% 566 0577 0815 0882 10388
24% 564 0578 0807 0680 10370
2% 562 o0sm 9792 0679 10344
22% 550 0571 o792 0678 1033
2% 557 0569 9792 0677 10333
20% 550 0568 0759 0677 10313
219% 552 0567 0728 0676 10290
218% 549 0567 05693 0675 1025
27% 547 0564 0693 [ 10226
21.6% 544 0563 9658 0871 10221
215% 542 0561 05654 0668 10208
214% 539 05% 9663 08667 10,195
213% 537 0557 95640 0685 10474

Figure: An example of solar cell data sheet
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Introduction: Solar Cell Data Sheets

Distributed as PDF Documents

M158BP-PERC-5BB

Appearance Light Intensity Characteristic
Dimension _158.75mm x 168.75mm + 0.25mm IntensitytWim] Vec e
Thickness  190ym + 30m 1000 10 10
Froni) " usbars uor s 07, 105 s i, e 90 099 09}
antrrefiectng coating(sicon ni 800 099 08
Rearts)  Wido soidering pads (siver)1.8mm, & bus bars (aluminum), 160 600 098 08
inger grids(aluminum), Blue anti-reflecting coating (slicon nitide) 400 096 04
! Electrical Performance
% EFFCode(d  PmppW)  Vmpp()  Impp(Al  Voc) Isc(A)
26% 569 0579 9835 0683 10.3%
25% 566 0577 0815 0682 10388
24% 564 0578 0.807 0680 10370
2% 562 osm 9792 0879 10344
22% 550 0571 o792 0678 1033
2% 557 0569 o792 0871 10333
20% 550 0568 0750 0677 10313
219% 552 0567 0728 0676 1029
218% 549 0567 0693 0675 10254
27% 547 0564 0693 0674 10226
21.6% 544 0563 9658 0871 10221
215% 542 0561 05654 0668 10208
214% 539 05% 9663 0667 10,195
213% 537 0557 0640 0665 10474

Figure: Critical information is in tables
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Introduction: Challenges
Variability in Data Sheet Design

Figure: Data sheet design variation 1
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Introduction: Challenges
Variability in Data Sheet Design

[

Figure: Data sheet design variation 2
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Introduction: Challenges
Variability in Data Sheet Design

Centesnons

—

Figure: Data sheet design variation 3
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Introduction: Challenges
Variability in Data Sheet Design

(0$:30P6:36)

Figure: Data sheet design variations
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Introduction: Existing Solutions

Shortcomings of Existing Off-the-Shelf Solutions

e Existing rule-based solutions
® Tabula [1]
e Camelot [2]
e Problems uncovered [3]
® Failure in detection of tables

® Qverlap of detected table areas
® Failure to extract required values
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Introduction: Summary

Existing off-the-shelf solutions fail on solar cell data sheets
The variability in the data sheet design presents a challenge
Manual labour not feasible for large quantities of documents

Goal: An end-to-end solution for automatic extraction of solar cell
data from tables in the PDF data sheets
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Introduction

Questions?
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Approach
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Approach: Overview

Major Steps Involved in Approach

!
Table Detection o Table DeteCtion
Locating where the tables are
l @® Table Recognition
Table Recognition Extracting the raw values from the
tables
! ® Final Step
Final Step Validating and structuring extracted
! raw values
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Approach: Overview

Major Steps Involved in Approach

!

Table Detection

!

Table Recognition

!

Final Step

Structured Information

@ Table Detection
Locating where the tables are

@ Table Recognition
Extracting the raw values from the
tables

® Final Step
Validating and structuring extracted
raw values
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Approach: Table Detection

Locating tables in the documents

e Pages in PDF are converted to images

PDF File
! i
L PDF
PDE Document
PDF to Images
Convert Pages
l of PDF to Images

M158BP-PERC-5BB M-
Deep Learning st
Model . o

Table Detection

Table Coordinates

Images
from PDF
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Approach: Table Detection

Locating tables in the documents

e An example Object Detector
architecture (FasterRCNN) [4]

l ResNet-50
©f |_» Classification

Bbox
Regression

PDF to Images
l Input — @ @‘
Deep Learning
Model
2048 2048

Table Detection

Table Coordinates
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Approach: Table Detection

Locating tables in the documents

!

PDF to Images
Deep Learning
Model
Table Detection

Table Coordinates

Muhammad Moeez Malik

Data Extractio

e Detected Tables are saved as CSV

M158BP-PERC-5BB

Detected» " | |«Detected
Table s || Table

«Detected
Table

PDF Document
with Tables
Detected

M l
Detection using
Object Detectors

CSV File containing
Table Coordinates

m Solar Data Sheets
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Approach: Overview

Major Steps Involved in Approach

!

Table Detection

!

Table Recognition

!

Final Step

Structured Information

@ Table Detection
Locating where the tables are

@® Table Recognition
Extracting the raw values from the
tables

® Final Step
Validating and structuring extracted
raw values
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Approach: Table Recognition

Extracting raw values from table

PDF +
Document

CSV File containing
Table Coordinates

Extract Raw
Table Values

Table Recognition A 3 c o £ E
Utility I EFF Codeft Pmpp(W) Vimpp(V) Impp(A) VoolV) Isct
2 9835 0683 1039
e.g. Camelot 3 225%  ses 0577 9815 06w 10388
4 2a%  ses o576 987 080 10370
s 2% se2 05 o7 0679 1034
Table Recognition 6 2% 559 o057 o7 oes 1034
7 0% 557 oS or:m 07 1033
5 220%  sss  oses 9759 o677 10313
10208% 549 0567 9693 0675 10254
1217% 547 0564 9693 0674 10236
12 2L6% 544 0563 9658 0671 10221 Raw Values
13205% 542 0S6L 9654 0669 10209
Raw Extracted Value: Ge D Teas TJosss Teees TJoser w0198 Extracted
15 213% 537 0557 9640 0665 10.074 from Tables

Figure: Raw values are extracted from tables

ata Extraction
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Approach: Overview

Major Steps Involved in Approach

!

Table Detection

!

Table Recognition

!

Final Step

Structured Information

@ Table Detection
Locating where the tables are

@ Table Recognition
Extracting the raw values from the
tables

® Final Step
Validating and structuring extracted
raw values
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Approach: Final Step

Table Classification

Raw Extracted Values

e Table type needs to be identified
before the values can be validated

Table Classification

e The table title might be missing or not

Table Orientation deteCted
- e Can use the table content to identify
the table type

Locate Required
Rows or Columns

Extract and
Validate Values

Structured Information
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Approach: Final Step

Table Classification

Raw Extracted Values

Table Classification

Table Orientation
Detection

!

Locate Required
Rows or Columns

Extract and
Validate Values

Structured Information

Final Step

EFF Code(%)  Pmpp(W)
% 5.69

22.5% 5.66
22.4% 5.64
22.3% 5.62
22.2% 5.59
22.1% 5.57
22.0% 5.54
21.9% 552
21.8% 5.49
21.7% 5.47
21.6% 5.44
21.5% 5.42
21.4% 539
21.3% 537

Vmpp(V) _ Impp(A)
05

0577
0576
0574
0571
0.569
0.568
0.567
0.567
0.564
0.563
0.561
0.558
0557

9.815
9.807
9.792
9.792
9.792
9.759
9.728
9.693
9.693
9.658
9.654
9.663
9.640

Voc(v)
0.683
0.682
0.680
0679
0678
0.677
0677
0.676
0675
0.674
0671
0.669
0.667
0.665

)
10.390
10388
10370
10344
1033
10333
10313
10.290
10258
10226
10221
10.209
10195
10178

['EFF*, *Code’, *%", *Pmpp’, *W*, “Vmpp®, "V, “lmpp”, “A*,

Extract Keywords

Vectorise Keywords

Classify Table

Electrical Characteristics

olar Data Sheets
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Approach: Final Step

Table Orientation Detection

Raw Extracted Values

Horizontal Table

Effcioncy Codo e w5 me o owm om W owm w
Effciency e 1960 1950 1940 1930 1920 1910 1900  18%0
o o ass ase 4st 4s 4w 4w am 4@
e
l weeaa S e e e
[P—— os osa omi osw 0w ose  oss  oss
T — O Greut voage oo oss ose os os  ose  osw  osw
Detection Vertical Table
ELECTRICAL PARAMETERS §
l prw— Maximum | Peak Peak  Open-circuit| Short-circuit
power | voltage | cument | votage | current
Neell(%) Pmpp(w) | Vmp(v)  Imp(A) Voc(V) Isc(A)
1856 453 05400 | 8389 | 0641 8.889
18.4-18.6 448 0.5% | 8311 0.641 8.802
18.2-18.4 443 0538 | 8234 | 0640 | 8729
18.0-18.2 438 053 | 8172 | 0639 | 8655
17.8-18.0 4.33 0.534 8.109 0.638 8.580
17.6-17.8 4.28 0531 | 8060 | 0636 | 8518
17.4-17.6 4.23 0.528 8.011 0.634 8.456

e Table can be vertical or horizontal
! ® Need to detect before the next steps

Structured Information
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Approach: Final Step

Table Orientation Detection

Raw Extracted Values

Eff (%) 17.9 178 17.7 17.6 175 17.4 173 17.2

Pmpp (W) 4359 4.334 4.308 4.283 4.259 4.234 4210 4.186

uoctv) 0530 0629 069 08 05  osx 06z 062

Isc(A) 8.760 8.747 8.709 8.680 8.656 8.648 8.626 8573

e : [Umpp(V) 0530 0529 0.527 0524 0524 0,524 0.523 0.520

Table Classification Impp(A) 8.233 8.194 8.168 8.173 8.133 8.088 8.053 8.052
FF(%) 78973 78.785 78.639  78.567  78.441 78.240  77.970  78.290

Extract Values
Table Orientation

Detection

T was w7 e ws w4 w3 s
4359 4334 4308 4283 4259 4234 4210 4186
060 029 062 o028 0627 0626 062 062
8760 8747 8709 8680 8656 8648 B2 8573
050 o052 0527  os2  0s:4 oS 0523 0520
8233 8194 8168 8173 833 8088 8053 8052

Locate Required 78973 78785 78639 78567 78441 78200 77970 78.90

Rows or Columns

l Calculate Variances

Extract and

row-variance = 0.1755
Validate Values

column-variance = 6173.95

Final St
inal Step l Decide Orientation

Horizontal Table

Solar Data Sheets April 14, 2023



Approach: Final Step

Locating Required Rows or Columns

Raw Extracted Values

ble Classificati i
¢ Locate the required rows or columns

! using Regex pattern matching

Table Orientation

Detection
Pmpp (W) 4359 4334 4308 4283 4259 4234 4210  4.186
Uoc(V) 0.630 0.629 0.629 0.628 0.627 0.626 0.626 0.624
Isc(A) 8.760 8.747 8.709 8.680 8.656 8.648 8.626 8.573
Umpp(V) 0.530 0.529 0.527 0.524 0.524 0524 0.523 0520
imop(h) 8233 8194 8168 8173 8133 8088 8053 8052
FF(%) 78.973 78785  78.639  78.567  78.441 78.240  77.970  78.290

Locate Open Circuit
Voltage Row

[vocw 0630 0629 0629 0628 0627 0626 0.626 0624

Final Step

Structured Information
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Approach: Final Step

Validating and structuring raw values

Raw Extracted Values

Table Classification

——— e Extract the valid values from the
Detection located row

Locate Required Uoctv) 0630 0629 0629 0628 0627 0626 0626 0624 |
Rows or Columns
l Extract Values

Extract and Open Circuit Voltage = [0.63", *0.629", *0.629", *0.628", *0.627", ...]
Validate Values

Final Step
Structured Information
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Approach

Questions?
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Experiments
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Experiments: General Evaluation Metrics

Actual
Positive Negative
K4
= True Positive False Positive
g (TP) (FP)
3
2
2
o
% False Negative | True Negative
E (FN) (TN)

e Confusion matrix values for each class will be calculated
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Experiments: General Evaluation Metrics

Confusion matrix values for each class will be calculated

e TP: Actually positive, detected as positive

® FP: Actually negative, detected as positive
® FN: Actually positive, detected as negative
_TIp__

TP+FP

_ TP
Recall = TPLEN

Precision =

_ — 2-Precision-Recall
F1-Score = Precision+Recall
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Experiments: Table Detection Evaluation

Overview

PDF File

Table Detection

This experiment evaluates
the approach described for Table Recogition
the table detection step.

Final Step

!
|
!
!
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Experiments: Table Detection Evaluation

Evaluation Metrics

e |oU Overlap Threshold

® 75% loU Overlap Threshold
® 90% loU Overlap Threshold

Muhammad Moeez Malik Data Extraction from Solar Data Sheets April 14, 2023



Experiments: Table Detection Evaluation

Evaluation Metrics

e |oU Overlap Threshold
® 75% loU Overlap Threshold
® 90% loU Overlap Threshold

e Precision = %

How many guesses made by model were actually tables?

* Recall = 75y

How many actual tables were detected by the model?
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Experiments: Table Detection Evaluation

Evaluation Metrics

e |oU Overlap Threshold
® 75% loU Overlap Threshold
® 90% loU Overlap Threshold

e Precision = %

How many guesses made by model were actually tables?

* Recall = 75y

How many actual tables were detected by the model?

For selecting the best model Recall performance at 90% loU threshold
was considered
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Experiments: Table Detection Evaluation
Dataset

Randomly selected PDF documents
Images: 2675 in total

Tables: 5896 in total

The tables were manually labelled
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Experiments: Table Detection Evaluation

Setup

® Models
® Single Stage Detectors
® RetinaNet [5]
® RetinaNet v2 [5]
® Two Stage Detectors
® FasterRCNN [6]
® FasterRCNN v2 [6]
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Experiments: Table Detection Evaluation

Setup

® Models
® Single Stage Detectors
® RetinaNet [5]
® RetinaNet v2 [5]
® Two Stage Detectors
® FasterRCNN [6]
® FasterRCNN v2 [6]
® Method
® Trained for 50 epochs
Trained on NVidia P100 GPUs on Kaggle
Initial weights: Microsoft COCO [7]
Hyper-parameter Tuning
® Batch Size
® |earning Rate
Training-Evaluation Split
® 80% for training
® 20% for evaluation
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Experiments: Table Detection Evaluation

Results

Recall at 90% loU

Batch size of 4 and learning rate of 1e-4 produced the best recall performance of 88.92% at epoch 40

10-
08 -
06 -
E
&
04 - —— BS:2|LR:0.0001
~—— BS:2|LR:1e-05
—— BS:2|LR:1e-06
02- —— BS:4]|LR:0.0001
—— BS:4|LR:1e-05
—— BS:4|LR:1e-06
0.0 / - - - - .
0 10 20 30 40 50
Epoch

Figure: FasterRCNN V2 Hyperparameter Tuning
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Experiments: Table Detection Evaluation

Results

Architecture Configuration Epoch Recall Precision

BS LR 90% loU 75% loU 90% loU 75% loU
RetinaNet 4 le-04 47 0.8007 0.9247 0.8155 0.9419
RetinaNet v2 4 le-04 34 0.8007 0.9280 0.8259 0.9573
FasterRCNN 2 le-04 23 0.8817 0.9520 0.8825 0.9528
FasterRCNN v2 4 1e-04 40 0.8892 0.9512 0.9018 0.9648

Table: Object Detector Model Comparison

e For the required task:
® Two-stage detectors perform better than single-stage detectors
® FasterRCNN v2 performs the best
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Experiments: Table Detection Evaluation

Questions?
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Experiments: Table Classification Evaluation

Overview

Raw Extracted Values

!

Table Detection

Table Classification

Table Orientation
Detection

This experiment evaluates
the approach described for
table classification as part of
the final step.

Locate Required
Rows or Columns

Final Step

Structured Information

Extract and
Validate Values

Final Step

I

Structured Information

Muhammad Moeez Malik Data Extraction from Solar Data Sheets April 14, 2023 34/63



Experiments: Table Classification Evaluation

Evaluation Metrics

e Precision = %

How many guesses made by model belonged to the correct class?

e Recall = %

Per class, how many actual tables were identified by the model?

_ = 2-Precision-Recall
® F1-Score Precision+Recall

F1-Score was used to determine the best table classification approach \
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Experiments: Table Classification Evaluation

Dataset

e Dataset

® 60 excel files

e 215 tables
e Classes

e Electrical Characteristics (EC)
Thermal Characteristics (TC)

Mechanical Characteristics (MC)
Other (O)
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Experiments: Table Classification Evaluation

Setup

e Word vectorisers
e Count Vectoriser [8]
e TF-IDF [9]
e Classifiers
¢ K Nearest Neighbours [10]
* Naive Bayes [11]

e Cross compared using 5-Fold Cross Validation
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Experiments: Table Classification Evaluation

Results

Approach F1-Score for Classes

EC TC MC (¢]
K Nearest Neighbours & Count Vectoriser 0.89 0.81 0.89 0.83

K Nearest Neighbours & TF-IDF 0.72 0.87 0.77 0.74
Naive Bayes & Count Vectoriser 0.95 0.80 0.96 0.85
Naive Bayes & TF-IDF 0.95 0.95 0.94 0.93

Table: Comparison of Table Classification Approaches The F1-Scores for each
class are averaged over the 5-fold cross validation run
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Experiments: Table Classification Evaluation

Results

Approach F1-Score for Classes

EC TC MC (¢]
K Nearest Neighbours & Count Vectoriser 0.89 0.81 0.89 0.83

K Nearest Neighbours & TF-IDF 0.72 0.87 0.77 0.74
Naive Bayes & Count Vectoriser 0.95 0.80 0.96 0.85
Naive Bayes & TF-IDF 0.95 0.95 0.94 0.93

Table: Comparison of Table Classification Approaches The F1-Scores for each
class are averaged over the 5-fold cross validation run

e For the required task:

® Naive Bayes is a better classifier than K Nearest Neighbours
® The combination of Naive Bayes with TF-IDF performs the best
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Experiments: Table Classification Evaluations

Questions?
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Experiments: Complete Pipeline Evaluation

Overview

PDF File

Table Detection

This experiment will
evaluate the complete
pipeline as well as the table
recognition utilities.

Table Recognition

Final Step

Structured Information
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Experiments: Complete Pipeline Evaluation

Evaluation Metrics

e Precision = %

How many of the values extracted were the actual values?

* Recall = a7y

How many of the actual values were extracted?

_ — 2:Precision-Recall
* F1-Score Precision+ Recall

F1-Score was used to compare table recognition utilities
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Experiments: Complete Pipeline Evaluation

Dataset

e 10 PDF documents
e Diverse selection

e Ground-truth

® Electrical Characteristics
® Thermal Characteristics
® Manually extracted and saved in a YAML file
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Experiments: Complete Pipeline Evaluation

Table Recognition Approaches Compared

e Baseline
Custom utility created using raw text and positional information
from the PDF.

e Tabula [1]
Open-source Python utility for extracting tabular data from PDF
documents.

e Camelot [2]
Open-source Python utility for extracting tabular data from PDF
documents.
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Experiments: Complete Pipeline Evaluation
Setup

@ 10 PDFs are fed into the pipeline and electrical and thermal
characteristics are extracted

@® The extracted values are compared against ground truth values and
precision, recall and f1-scores are calculated.

® The process is repeated for all the table recognition utilities.
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Experiments: Complete Pipeline Evaluation
Results

Approach Precision Recall F1-Score

Baseline 0.7714 0.7066 0.7376
Camelot 0.9986 0.9490 0.9731
Tabula 0.8405 0.7769 0.8074

Table: Effect of different table recognition approaches on performance of
complete pipeline
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Experiments: Complete Pipeline Evaluation

Questions?
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Conclusion

Key Takeaways

® Deep Learning based Object Detectors are well suited for Table
Detection.

e Text Classification is a suitable technique for table type
identification.

e Rule-based Table Recognition utilities are good enough for simple
tables.

® The complete pipeline is well suited for extracting tabular
information from solar cell data sheets and it would be interesting
to test its feasibility on other domains as well.
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Thank You!

Questions?
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Appendix: RetinaNet Training Run Graph

Recall at 90% loU

Batch size of 4 and learning rate of 1e-4 produced the best recall performance of 80.07% at epoch 47

1.0-
—— BS:2|LR:0.0001
—— BS:2|LR:1e-05
08 - — BS:2|LR:1e-06
—— BS:4|LR:0.0001
—— BS:4|LR:1e-05
06- BS:4 | LR: 1e-06
3
3
o
04 -
02 -
0.0 T T T T T T
0 10 20 30 40 50
Epoch

Figure: RetinaNet Hyperparameter Tuning
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Appendix: RetinaNet Training Run Results

Configuration Epoch Recall Precision
Batch Size Learning Rate 90% loU 75% loU 90% loU 75% loU
2 1le-04 45 0.7965 0.9322 0.8099 0.9479
2 1e-05 49 0.7643 0.9388 0.7732 0.9498
2 1le-06 45 0.4955 0.8859 0.5008 0.8955
4 1le-04 47 0.8007 0.9247 0.8155 0.9419
4 1le-05 43 0.7568 0.9247 0.7663 0.9363
4 1le-06 49 0.4301 0.8354 0.4758 0.9241

Table: RetinaNet Results
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Appendix: RetinaNet v2 Training Run Graph

Recall at 90% loU

Batch size of 2 and learning rate of 1e-4 produced the best recall performance of 80.07% at epoch 34
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Figure: RetinaNet V2 Hyperparameter Tuning

Muhammad Moeez Malik Data Extractio m Solar Data Sheets April 14, 2023



Appendix: RetinaNet v2 Training Run Results

Configuration Epoch Recall Precision
Batch Size Learning Rate 90% loU 75% loU 90% loU 75% loU
2 1le-04 46 0.756 0.9156 0.7455 0.9029
2 1e-05 34 0.5327 0.8519 0.5389 0.8619
2 1le-06 47 0.0645 0.5285 0.0707 0.5788
4 1le-04 34 0.8007 0.928 0.8259 0.9573
4 1le-05 45 0.5194 0.8594 0.5182 0.8573
4 1le-06 48 0.0827 0.5476 0.104 0.6881

Muhammad Moeez Malik

Table: RetinaNet V2 Results

Data Extraction from Solar Data Sheets

April 14, 2023

55/63



Appendix: FasterRCNN Training Run Graph

Recall at 90% loU

Batch size of 2 and learning rate of 1e-4 produced the best recall performance of 88.17% at epoch 23
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Figure: FasterRCNN Hyperparameter Tuning
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Appendix: FasterRCNN Training Run Results

Configuration Epoch Recall Precision

Batch Size Learning Rate 90% loU 75% loU 90% loU 75% loU
2 1e-04 23 0.8817 0.952 0.8825 0.9528
2 1e-05 49 0.8536 0.9545 0.8411 0.9405
2 1le-06 29 0.7932 0.957 0.7551 0.911
4 1le-04 38 0.8801 0.9495 0.8837 0.9535
4 1le-05 38 0.8495 0.9529 0.8397 0.9419
4 1le-06 41 0.7965 0.9504 0.7631 0.9105

Table: FasterRCNN Results
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Appendix: FasterRCNN v2 Training Run Graph

Recall at 90% loU

Batch size of 4 and learning rate of 1e-4 produced the best recall performance of 88.92% at epoch 40

10-
08 -
06 -
%
o1
o
04 - —— BS:2|LR:0.0001
—— BS:2|LR:1e-05
—— BS:2|LR:1e-06
0.2 - —— BS:4]|LR:0.0001
—— BS:4|LR:1e-05
—— BS:4|LR:1e-06
0.0 { . T T T T
0 10 20 30 40 50
Epoch

Figure: FasterRCNN V2 Hyperparameter Tuning
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Appendix: FasterRCNN v2 Training Run Results

Configuration Epoch Recall Precision
Batch Size Learning Rate 90% loU 75% loU 90% loU 75% loU
2 1le-04 40 0.8602 0.9322 0.8784 0.9519
2 1e-05 38 0.8246 0.9313 0.8295 0.9368
2 1le-06 48 0.6079 0.8759 0.5829 0.8398
4 1le-04 40 0.8892 0.9512 0.9018 0.9648
4 1le-05 49 0.8536 0.9429 0.8445 0.9329
4 1le-06 46 0.6617 0.8941 0.6385 0.8627
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Appendix: Table Class - KNN with CV

Class Precision Recall F1-Score
Electrical Characteristics 0.92 0.87 0.89
Thermal Characteristics 0.97 0.71 0.81
Mechanical Characteristics 0.95 0.87 0.89
Other 0.75 0.93 0.83
Overall Accuracy 0.86

Table: K-Nearest Neighbours with Count Vectoriser The table shows the
averaged evaluation results of 5 Fold Cross Validation performed on the
dataset.
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Appendix: Table Class - KNN with TF-IDF

Class Precision Recall F1-Score
Electrical Characteristics 0.95 0.6 0.72
Thermal Characteristics 1.00 0.78 0.87
Mechanical Characteristics 1.00 0.65 0.77
Other 0.60 0.98 0.74
Overall Accuracy 0.77

Table: K-Nearest Neighbours with TF-IDF Vectoriser The table shows the
averaged evaluation results of 5 Fold Cross Validation performed on the
dataset.
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Appendix: Table Class - Naive Bayes with CV

Class Precision Recall F1-Score
Electrical Characteristics 0.93 0.96 0.95
Thermal Characteristics 0.78 0.91 0.80
Mechanical Characteristics 0.93 1.0 0.96
Other 0.96 0.80 0.85
Overall Accuracy 0.89

Table: Naive Bayes with Count Vectoriser The table shows the averaged
evaluation results of 5 Fold Cross Validation performed on the dataset.
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Appendix: Table Class - Naive Bayes with TF-IDF

Class Precision Recall F1-Score
Electrical Characteristics 0.92 0.98 0.95
Thermal Characteristics 1.00 0.91 0.95
Mechanical Characteristics 0.93 0.97 0.94
Other 0.94 0.92 0.93
Overall Accuracy 0.94

Table: Naive Bayes with TF-IDF Vectoriser The table shows the averaged
evaluation results of 5 Fold Cross Validation performed on the dataset.
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