STRUCTURED LIGHT 3D SCANNING
DIRK RIEKE-ZAPP and SANTIAGO ROYO

(OSCH Case Studies that have employed this technology: Roman Coins, Kantharos

White Bastion

Definition

structured light 3D scanners project a known pattern of light (stripes, dots),
typically regular and periodic, onto the object. The result is captured using one or
more cameras, and the 3D information of the object is recovered by software using
different triangulation or projection geometries. Very dense and accurate point
douds may be obtained. The configuration and approach used enables adjustment
of the surface resolution, using multiple exposures, or adjusting the field of view
of the system.

Description

Astructured light 3D scanning system is non-contact and consists of a projector
“ndatleast one camera. Data acquisition and analysis are controlled by dedicated
Software running on personal computers; both are integral parts of the mfaas-
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Figure 22.1. Schematic of a typical compact structured light scanner
with two cameras (webcam only for alignment) developed by the
Centre for Sensor, Instruments and System Development at the
Universitat Politécnica de Catalunya (UPC-CD6). © UPC-CD6, 2010,

with additional effort, by further scan positions or angles, user interaction or soft-
ware filtering,

The object size covered in a single scan is limited by the projector’s bright-
ness as well as the feasible distance between projector and camera. The field of
view for a single scan setup typically ranges from 30 mm to 2000 mm; the camera
System’s depth of field determines the system’s measuring depth. Furthermore,
there is a link to depth resolution, as larger areas imply lower resolution/accuracy
l;facause Spatial resolution js dependent mostly on the number of samples per unit
u:;z:z: S0 denser Samplin.g Means, in most approaches, a better depth detail
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Significant Applications

3D-ICONS Project Guidelines and Case Studies
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