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Developing an Architecture of an Automated Robot Assembly
Planning System based on CAD and BOM Databases
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This paper provides an information system architecture based on CAD, BOM and Robot databases to
automatically generate robot assembly plans from CAD files. A STEP CAD file for an assembly product is
translated into both the shape objects in the CAD database and the product structure objects in the BOM
database. The architecture identifies form features and possible assembly directions of the component items
from the shape objects in the CAD database. Then it sequences the components and generates a manufacturing
BOM to represent a sequence of robot operations. Finally it generates a robot assembly plan and represents it
with a process BOM that can express not only necessary items and materials but also routings for the final
assembly product. Without human assistance, the robot assemlby plan can contol robot arms to assemble
products form CAD models. This study implemented the architecture and applied an example assembly product
to automatically generate a robot assembly plan. This shows the architecture is feasible and the integrated CAD
and BOM databases can support the automated robot assembly planning.
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Figure 1. Topics related to Automated Robot Assembly Planning based on CAD and BOM Databases
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Table 1. Related Studies on Automated Robot Assembly Planning based on CAD and BOM Databases

Topics

Papers

Suggested

Groover and Zimmers(1984)

Advantages of CAD Databases, The Need for Integration of CAD and CAM
Databases

CAD Databases | Anumba(1996) Requirements of CAD Databases
Dassault Systemes(2023) CAD Databases for CATIA CAD System
OnShape(2023) CAD Databases for OnShape CAD System
Han(2015) STEP including Product Shape and Structure Models

Data Model for
Robot Assembly
Planning

Zha and Du(2002)

Product Data Model for Assembly Structures and Processes using STEP EXPRESS

Horvath et al.(2001, 2002, 2004)

Product Model for Robot Assembly Planning based on Form Features and Product
Structures

Do et al.(2021)

Info. System Architecture for Robot Assembly Planning based on CAD and BOM
Databases

Kim et al.(2004),
Kim and Choi(2005)

Algorithms to extract Types of Form Features, Assembly Directions and Sequences
from STEP CAD Files

CAD based Robot |Pan(2005) Automated Generation of Assembly Sequences from STEP CAD Files
A bl i i
sserr.1 y Rafibakhsh(2017) A. Comprehensive System for Automated Robot Assembly Planning from CAD
Planning Files
Fechter and Neb(2019) Extraction of Product Shape Info. for Automated Robot Assembly Planning using
CAD APIs
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Rafibakhsh(2017)= CAD A5 2R H 28 ZHA Y& A5 3HA &3tk
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2 Agddt AY AT A58 BY FHL Fu

BOM3 2-& & AlF w0l B Wl o] 25 2 834 3kt
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2 AU A3k} 22 27 £AE AAAYT. 23 29

AHE AR 93] 28 B, 74 H
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A A
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Figure 2. An Information System Architecture for Robot Assembly Planning System
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Figure 6. Data Model for CAD Database
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