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Introduction

The goal is to assign a 3D object (machine part) to
its existing 3D model in the database.

And thus get a detailed description of it, without
knowing its name, code designation, etc.
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Database of models in .stl format
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stl model database — conversion to .pcd point clouds
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Calculation of search parameters — for each model in the database

150927 _zb... .pcd .
n - - Calculation
191192_ys...  .pcd
parameters
_19216_ds... .pcd
_19216_dsn... .pcd

196008_dsk... .pcd

| 150927 _zb... | .pcd | Ellipsoid tree | Geometric primitives
| 191192 _ys... | .pcd | Ellipsoid tree | Geometric primitives

19216_ds... .pcd | Ellipsoid tree | Geometric primitives
| 19216_dsn... | .pcd | Ellipsoid tree | Geometric primitives
| 196008 _dsk...| .pcd | Ellipsoid tree | Geometric primitives

Hierarchical cloud decomposition - ellipsoid / ellipsoid

interpolation (semi-axes of ellipsoid)

]

Cloud decomposition into planar and cylindrical geometric primitives
(Planes - distances and angles, cylinders - distances of axes and angles)




We have a real part —it is in the database,
we do not know its assignment :-(




1. Creating a 3D scan of the real part —file in .stl format

Commercial
handheld 3D
scanner can

be used...

-
Resulting scan .stl

B




2. xyz.stl to point cloud xyz.pcd, calculation of search parameters

Hierarchical cloud decomposition - ellipsoid / ellipsoid interpolation
(Semi-axes of ellipsoid)

Cloud decomposition into planar and cylindrical geometric primitives
(Planes - distances and angles, cylinders - distances of axes and angles)

\ A

xyz.pcd Ellipsoid tree Geometric primitives

We have parameters available for searching, we will search in the database
what specific object it is...




Searching for a match in the Ellipsoid Tree parameter in the entire

database using the PCA algorithm®* — returns 5** results

* - Principal Component Analysis

** _ can be choosen

xyz.pcd | Ellipsoid tree jGeometric primitives

® @

@

| 150927 _zb... Ellipsoid tree | Geometric primitives
191192 ys... Ellipsoid tree | Geometric primitives
19216 _ds... Ellipsoid tree | Geometric primitives
| 19216_dsn... Ellipsoid tree | Geometric primitives
| 196008_dsk...| . Ellipsoid tree § Geometric primitives
196008 _ds... Ellipsoid tree | Geometric primitives
150954 _zb... Ellipsoid tree | Geometric primitives
| 191ztr_ys... Ellipsoid tree § Geometric primitives
| 192htr_ds... Ellipsoid tree | Geometric primitives
192eez_dsn...| . Ellipsoid tree | Geometric primitives
1960jg_dsk... Ellipsoid tree | Geometric primitives
196bgt_ds... Ellipsoid tree § Geometric primitives
| 1509kl_zb... Ellipsoid tree | Geometric primitives
| 191mj4 _ys... Ellipsoid tree | Geometric primitives
19257 ds... Ellipsoid tree | Geometric primitives
192]i5_dsn... Ellipsoid tree | Geometric primitives
115pz8_dsk...| . Ellipsoid tree | Geometric primitives
| 476008 _ds... Ellipsoid tree | Geometric primitives




Search for a match in the Geometric primitives (DiP *)

parameter in the results of the previous step

yz.pcd | Ellipsoid tree

@ @ | 19216_ds... | .pcd | Ellipsoid tree | Geometric pri..
@ @ 196008 _dsk...| .pcd | Ellipsoid tree | Geometric pri..
1960jg_dsk... | .pcd | Ellipsoid tree | Geometric pri..
1509kl_zb... | .pcd | Ellipsoid tree § Geometric pri..

| 115pz8_dsk...| .pcd | Ellipsoid tree | Geometric pri..

description, ...

xyz.pcd

*- Decomposition into Geometric Primitives

_1960jg_ds.pcd/stl




Summary:

Only once, time consuming...

We have a database of objects (parts, components) in stl format.
We convert each object in this database into a point cloud — pcd, calculate the search
parameters — ellipsoids and geometric primitives.

We have an object (part, component), it is in the database, we do not know which it

is, we need its documentation (stl, drawings, ..).
For each object...

1. We perform a 3D scan and get a file in stl and pcd. We calculate search parameters -
ellipsoids and geometric primitives

We start the search:

2. Finding the best match in the ellipsoid parameter in the whole database — eg. 5

objects with the highestmatch @) @) @ & @

3. Finding the best match in the geometric primitives parameter in the results of the

previous step @ @ @ @ @

4. Search result —the searched object in the database corresponding to the scanned
one. We obtain its drawing documentation. @




Examples of
searching for

real
components




Examples of searching for real components




Part 31

3D scan

Geometric primitives
Ellipsoid tree

Rough sieve — PCA

Fine sieve — DIP

Result




Part ,,31“— PCA, , Rough sieve”

Figure 3
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...These components are found in the database



Part ,31“ — DiP, , Fine sieve”
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... Winner found in PCA results



Part 36

3D scan

Geometric primitives
Ellipsoid tree

Rough sieve — PCA

Fine sieve — DIP

Result




Part ,,36“ — PCA, , Rough sieve”
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...These components are found in the database




Part ,36“ — DiP, , Fine sieve”

Figure 7
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Part 38

3D scan

Geometric primitives
Ellipsoid tree

Rough sieve — PCA

Fine sieve — DIP

Result




Part ,,38“ — PCA, , Rough sieve”

Figure 1
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...These components are found in the database




Part ,38“ — DiP, , Fine sieve”

Insert Tools Desktop Window Help

Figure 1
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... Winner found in PCA results




Part 40

3D scan

Geometric primitives
Ellipsoid tree

Rough sieve — PCA

Fine sieve — DIP

Result




Part ,,40“ — PCA, , Rough sieve”
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...These components are found in the database




Part ,,31“ — DiP, , Fine sieve”

Figure 7
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... Winner found in PCA results




