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Introduction:
ÅThree dimensional laser scanning effectively visualizes 
and quantifies complex morphology; however, the 
widespread use of this technology has been restricted by 
high equipment costs ($25-100K). This year a 
substantially lower cost ($2.3K) laser scanner was 
introduced to the market. This goal of this study was to 
evaluate the potential of this scanner for paleontological 
research. 

System Description:
NextEngine Model 2020i Desktop 3D Scanner

$2.3K with educational discount, includes scanner, auto-
positioner, part gripper, and ScanStudio 1.5.2 software.

Scanning Modes:
Two cameras and two sets of lasers (each with optics 
optimized for scanning at pre-set distances)

1) άaŀŎǊƻέ ƳƻŘŜ
Å Specimen distance from scanner 16.5 cm
Å More accurate (manufacturer estimates 0.127 mm 

with a maximum ~16 points per mm)
Å Small field size (13.0 x 9.7 cm)

2) ά²ƛŘŜέ ƳƻŘŜ
Å Specimen distance from scanner 46.0 cm
Å Less accurate (manufacture estimates 0.38 mm with a 

maximum of ~6 points per mm)
Å Larger field size (34.3 x 25.7 cm)
Å Objects larger than the field can be scanned, but need 

to be composite-captured and merged

Time Scanning:
ÅScan time about 3 minutes per view in highest resolution 
όάŦƛƴŜέ ǎŎŀƴ ƳƻŘŜύ
ÅNeed between 6-32 scans per 3D model depending on 
the complexity and detail of the specimen

Recommended System:
ÅWindows 3GHzPC 4 GB RAM 256 MB Graphics Powered 
USB 2.0 Hub 

{ŎŀƴƴƛƴƎ όάDŜƻƳŜǘǊȅ tŀǎǎέύΥ
ÅThree scanning pass types:
1) 360 scan - auto-positionerautomatically rotates the 
specimen between 4 to 16 times (user defined).
2) Bracket scan ςincludes three scans including a center 
scan and right and left of center scans (user defined 
between 23 to 90 degrees off center). This mode is 
especially useful for top and bottom scans to capture the 
morphology that is obscured during a 360 degree scan by 
the part gripper and base.
3) Single scan ςcaptures only the side of the specimen 
facing the scanner. Especially useful for touch-ups of 
complex and hard to reach areas. 

Accuracy Study:
ÅNextEngine marketed their Desktop Scanner as having a 
maximal accuracy and resolution of 0.127 mm (in 
άaŀŎǊƻέ ƳƻŘŜύ
ÅAn accuracy study was performed on a certified scale 
bar (100 x 10 x 1 mm)
ÅThe scale bar was coated with ammonium chloride and 
scanned at ten different orientations that were aligned to 
form a single 3D model
ÅThe models were processed in the proprietary 
ScanStudio, exported to Geomagic Studio to transfer the 
created mesh into a solid
ÅThe scale bar was scanned and modeled six times
ÅThe length of each scale bar model was measured in 
AutoCAD 

Laser Design Inc. Surveyor RPS-120 
Scanner (<$55K system) has a +
0.001 mm linear accuracy. 

NextEngine Model 2020i Desktop 
3D Scanner has a +1.00 mm linear 
ŀŎŎǳǊŀŎȅ ƛƴ άaŀŎǊƻέ ƳƻŘŜ όм҈ 
error rate). 

NextEngine scan of USNM 511004 
humerusof Galecyonsp. nov.
(48, 372  polygons, ~5 MB)

Laser Design Inc. Surveyor scan of 
USNM 511004 humerusof Galecyon
sp. nov. (1,869,830 polygons, 79 MB)

Selected Edit Features:

Alignment and Registration Features:

Auto-alignment uses previous turntable data for alignment.  The first 
alignment of any turntable position must be user defined. This can be 
difficult on some specimens - it is much easier to calibrate precisely on 
an object on which that you can draw landmarks.

Trim ςhighlight and cut to eliminate 
unwanted points

Fuse ςmerges multiple scans into a 
single mesh without overlap and 
cleans up the image 

Unfused

168k polygons452k polygons

Fused

Hole Fill

Other edit features include: Buff (smoothes data to reduce 
noise), Remesh(global hole filling to create water-tight 
models), Simplify (reduces polygon number), and 
Subdivide (breaks each polygon into four smaller ones).

Place beads and attach scans for composite models.

Modern Equusmandible, ~45 cm

tƘƻǘƻƎǊŀǇƘƛŎ {ǳǊŦŀŎŜ /ŀǇǘǳǊŜ όά¢ŜȄǘǳǊŜ tŀǎǎέύΥ
Å/ƻƭƻǊ όάǘŜȄǘǳǊŜέύ ǎŎŀƴƴŜǊ
ÅCamera takes a picture that is saved as a 2D .jpg file (the 
color data are not 3D but overlaid on the 3D files)
ÅFor broken specimens, the color ensures a clear 
distinction between actual bone and reconstructed 
surfaces.
ÅColor makes alignment simpler

UM 69331, Dipsalidictiskrausei(cast), skull length ~15 cm

Viewing Modes:

Texture Wrapped 

Polygon Point Cloud

ModernCanisskull, length ~26 cm

Pros:
ÅVery inexpensive
ÅVery portable - can easily fit in a backpack for travel to 
ƳǳǎŜǳƳǎ όуΦуέ Ȅ оΦсέ Ȅ млΦфέΣ Ϥ т ƭōǎύ
ÅUniversal power supply that accommodates 110-220 
volts
ÅEasy to use and learn
ÅIncludes color and texture
ÅGreat support
ÅAuto-alignment
ÅAdjustment features when coating is not an option

Mastodonmolar (cast), length ~12 cm
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Cons:
ÅAccuracy 
ÅInadequate for small and/or topographically complex 
specimens
ÅAuto-alignment can only be use with specimens that fit 
on the stage and are under 20 lbs
ÅAuto-alignment based on your own calibration and stage 
can not be moved at all between scans 
ÅTrim feature extends all the way through the model 
(including any surfaces beneath the visible surface)
ÅMeasure functions minimal (includes point to point 
linear distance, surface and volume of entire model only)

Comparisons of NextEngine and Laser Design Inc. scan of 
YPM PU 13254, PaleomoropusjepseniLM3, Length ~ 1.5 
cm (9,961 and 1,047,686 polygons, respectively)

http://paleoview3d.marshall.edu/../index.php
http://paleoview3d.marshall.edu/../index.php
http://paleoview3d.marshall.edu/../index.php

