Title: UAV-assisted photogrammetry and deep learning for rapid structural
inspection and automated damage mapping of industrial structures

Duration: April 2024 to September 2025
Deliverables:

D1: Hybrid deep learning and image processing software (Python-based, open
source) for automated damage identification and assessment with usage
guidelines handbook

D2: Handbook outlining guidelines for photogrammetry-based 3D model
reconstruction of the target structure

Significant Achievements:

e Developed a novel zero-shot surface defect segmentation framework
based on the Segment Anything Model (SAM), integrating automated
prompt generation through real-time object detection models for
accurate defect mapping.

e Successfully completed 3D reconstruction and dimensional
measurement of various structures in thermal power plants using RGB
imagery acquired from consultancy projects, enabling efficient
geometric documentation and assessment

Team: Prawin J (Principal Investigator)

Date: 25/06/2026



[ 1. Data acquisition ] ;
T

[ 1.2 Flight path planning ]

[ 2 Data set preparation ] —-——— 3. 3D Model reconstruction
: 1 using photogrammetry

1.1 Site pre-checking

5. Damage Detection, | .. . . . . . . . 4. Designing CNN
and Localization i - Designing s

I and Training e e = o o o = = =

5.1 Detection J‘ f

" 1 ; ; ;
: [ splitting images to small sub- \: A ( CNN architectures designed approaching
|
|
1

ﬂ g . .
images, applying CNN classifier ] L classification and segmentation

|
on each sub-images I 1
1

|

,‘ I [ 4.1. Classification ] [ 4.2. Segmentation ] I
5.2. Localization i a | |

| [ Locating sub-images ‘
I

I

Ve mes

classified as a cracked area : GG et Nagiing e ey s e Sen ey

I on 3D model, and measurement
| :

1
[ 6.1. Semantic segmentation ] I

|
. :( Pixel-wise crack segmentation ] I
? \ I *
[ ¥ ¥ i
Q 6.2. Crack measurement 6.3. Mapping segmented “
|| usingimage processing | crack along with “
|| algorithms measurement on 3D model |

Figure 1. Integrated framework for automated inspection and surface damage mapping
of industrial structures



