Table of Contents

1. Introduction
1.1. Motivation . . . . . . . . s
1.2. Problem statement . . . . . . . . ... ...
1.3. Research questions . . . . . . . . . . . . ... ...
1.4. Hypothesis . . . . . . . . . .
1.5. Objectives . . . . . . . . e

1.5.1.
1.5.2.

1.6. Thesis structure . . . . . . . . .

Main objectives . . . . . . . ...
Specific objectives . . . . . . . ...

S O O Ot Ot O b= = =

2. Database construction

2.2. Data acquisition process . . . . . . . . ...

7
2.1. Database description . . . . . . . . .. L 7
9
4

2.3. Construction of the images for each rectangle . . . . . ... ... ... ... 1
3. Feature engineering 17
3.1. Design and calculation of features . . . . . . . .. ... ... 17
3.2. Data augmentation . . . . . ... 0000 20
3.3. Feature association . . . . . . . . ..o Lo 22
4. ANN-based model 25
4.1. ANN model formulation . . . . . . . ... ... oL 25
4.2. Model results . . . . . . .. 27
5. CNN-based framework 34
5.1. Proposed framework based on CNN models . . . . . . ... .. ... ... .. 34
5.1.1.  Regressive CNN models for engineering parameters prediction (CNN-A
and CNN-B) . . . . ... 35
5.1.2. Assemble of the engineering regressive plan (Ag) . . . . ... .. .. 38
5.1.3.  UNET-XY model for the engineering floor plan prediction . . . . . . 40
5.1.4. Assemble of the engineering likely image plan (A7) . . . ... .. .. 43
5.1.5. Combining the regressive plan (Ag) and the likely image plan (A;) to
assemble the final engineering plan (Ap) . . . . . . .. ... ... .. 45
5.1.6. Wall rectangles proposition from the predicted engineering image plans 47
5.1.6.1. Image floor plan discretization (patches) . . . ... .. ... 49
5.1.6.2. Area computation for each patch . . . . . ... ... .. .. 50
5.1.6.3. Patch selection for finding potential rectangle areas . . . . . 51



5.1.6.4. Area difference clustering for finding rectangle regions . . . 52
5.1.6.5.  Optimization algorithm for finding a rectangle on each cluster 53

5.2. CONN framework results . . . . . . . . . .. ... o 57
5.2.1. Regressive CNN-A and CNN-B models . . . . .. ... ... ... ... 57

5.2.2. Likely image plan generation . . . . . . . .. ... .. ... .. .... 62

5.2.3. Assemble of the predicted final engineering plan (Ap) . . . . . . . .. 65

6. Conclusions 68
List of Terms 71

Bibliography 74

vi



