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Abstract

A 3D real-time quality inspection platform that specifically focus on automotive cast iron parts was developed for the industry
and is presented in this work. It is supported by a cloud-based platform, which combines recent software and hardware advances
to deal with large amounts of information related to the acquisition process and the computational power needed to execute the
computer vision platform algorithms (e.g., point cloud filtering, alignment, and comparison). This platform introduces changes in
the current workflow through the inspection process’ digitalization. Indeed, it promotes the reduction of human-related inspection
errors, as well as ergonomic issues, while simultaneously making available a solution for the automatic gathering and storing of
data in a cloud-like environment, for further access and advanced data analytics.
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1. Introduction

urrentl ualit inspection I procedures in industr in general and in the contet of autootie parts

assessent in particular are still carried out ainl anuall in spite of the known enefits of conerting traditional

I procedures into ore autoated digital pipelines e.g. reduced huan errors iproed ergonoic conditions

possiilit of reallocating professionals to actiities in which the will e ore needed. ong the approaches that

hae een enaling such digitalization coputer ision clearl stands out and has een progressing towards zero

defect solutions due to continuous adances in oth hardware and software. ore specificall recent adances in

laser line scanners using laser triangulation (e.g., high resolution, wider field of view) along with computer systems’

capacit to handle large aounts of data e.g. ore powerful graphics processing unit and ore adanced

logicalnuerical strategies to anipulate data efficientl pose as arguents to sustain the I digital ourne.

Nomenclature

 oputer ided esign

I ualit Inspection

 oint loud irar

 errestrial aser canning

 ando aple onsensus

 ast tatistical utlier eoal

I Iteratie losest oint

 oral istriution ransfor

 pectation onditionalaiization for oint egistration

 upport ector egistration

 oherent oint rift

here are seeral works that address the  I process.  addresses the etrological suitailit of a laser line

scanner to ealuate the ualit of the  etal prints when copared to coputer aided design  odels as

well as the accurac of the otained easureents using such tpe of scanner. he ethod resorts to the standard

deiation of the point cloud acuired fro oects laser scanning to easure errors. ilters to eliinate points

responsile for the difference etween easured and reference alues are also proposed.

nother work    includes the construction of a theoretical point cloud of the  digital odel considering

the generated code and the coputation of the diensional deiations etween the theoretical  point cloud and

the corresponding printed odel. he ethod uses a highresolution point cloud data of the phsical printed part

with the digital  odel and introduces a isionased ethod to scan filter segent and correlate in realtie

as well as to ealuate the perforance of the additie anufacturing process. his approach assists in the decision to

whether or not to continue the additie anufacturing process.

s for  the authors proposed a fraework to autoaticall onitor the isual surface defects inside of the

wire arc additie anufacturing technolog. It includes liraries such as oint loud irar  and pen

ource oputer ision irar pen. he proposed ethod includes three steps i oint cloud pre

processing using a statistical outlier reoal algorith ii topographic iage conersion transforing the filtered

 point cloud into a  height ap with each piel corresponding to a height alue for further analsis and iii

defects detection eploing the upport ector achine  classifier with the input ariales of  features 

intensit aiu iniu ean contrast standard deiation entrop flatness hoogeneit skewness

distance to oundar and aplace filtered. o iproe accurac the applied the iniu redundanc aiu

releance  algorith as a feature selection ethod that uantifies the releance etween the features and

response ariale and achieed the accurac of ..

astl in  the authors focused on industrial plant piping sste inspection wherein an iproed techniue

reling on terrestrial laser scanning  for data acuisition noralased region growing and efficient rando

saple consensus  for point cloud data processing was proposed. wo ain stages are inoled. he
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first is point cloud data processing, with a pointtomesh terative losest oint () algorithm for a fine

registration and an octreeased down sampling algorithm, to reduce the numer of points. fficient  is

then used to detect and remove the planar oects and apply normalased region growing algorithm to segment the

preprocessed point cloud. he second stage addresses performance assessment of results, relying on distanceased

deviation analysis and geometric parameter comparison.

n this paper, a cloudased  realtime inspection platform for assessing the uality of vehicle cast iron parts

using  line scan sensors, computer vision, and cloud systems, is proposed. he sie of the part to inspect should

e restricted according to the field of view and the measurement range of the sensor.

he paper is structured with four sections. esides section , wherein an introduction and a literature review is

provided, section  descries the proposed platform. ection  presents the platform implementation, along with

preliminary results. inally, section  ends this paper with a few conclusions as well as remars for future wor.

2. Platform proposal

 platform for  cast iron parts inspection that can also e etended to other contets is presented in ig. . t is

composed of two main components computer vision and cloud. he computer vision component, which can e

instantiated according to the numer of part surfaces to inspect, includes a laser line sensor to acuire the top surface

as a  point cloud, in synchroniation with the movement induced y a conveyor elt. oreover, it also has a

processing unit that manages a collection of algorithms to compute cast iron parts point clouds, to measure surface

deviations and to uild  model representations of the scanned elements. n the other hand, the cloud

component is a layer of dynamic and secured ased services for storing and retrieving scanned parts and

respective associated data. t includes functionalities such as computer vision component(s) configuration (e.g.,

acuisition and evaluation parameters), as well as methods to save and consult inspection results.

ig.   iagram of the proposed  realtime inspection platform, including the two main components computer vision and cloud.

or each type of cast iron part, the system supports the adustment of a related setup of configuration parameters

acuisition resolution, eposition time, timeouts, speed of the inspection process, error thresholds (th  and th),

clusters sie, downsampling thresholds, among others. his way, the proposed platform allows to carry out

eperiments while ensuring the fleiility to select the most proper configuration set to perform . elected

parameters are stored in the cloud component ensuring that configurations are accessile to the group of computer

vision components inspecting the different perspectivessurfaces of a given type of cast iron part.

3. Implementation and preliminary results

he proposed  realtime inspection platform has a sistage process (i)  model enhancement (ii) point

cloud capture (iii) filtering (iv) alignment (v) evaluation and (vi) upload result to the cloud. ig.  presents these

si stages. he process egins with y transforming the  model into a dense  point cloud, considering a

specific resolution threshold for detection. his stage uses parallel programming algorithms ased on the 

lirary to estimate points’ positions from the polygons and vertices of the  model. he second stage is a non
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                

                  

      

                        

          

                  

                  

               

                

                 

             

             

            

    

                    

                

           

             

              

               

                   

             

                   

           

•                  

               

     

•                  

               

              



                
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                  ’s  

            points’ colour      

                   

                 

                  

                   

                

            

               
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