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Introduction
Since the 1970s, asteroid reflectance spectra have been classified by a variety of  systems using their visible and/or near-infrared 

spectra [1] [2].  The latest asteroid classification system is the Bus-DeMeo taxonomy [3], which classifies asteroid reflectance spectra from 0.45 
to 2.45 µm (Figure 1).  Our group is investigating the application of  more modern machine learning methods to classify asteroids. 
We are first testing the Bus-DeMeo classifier on a group of  spectra for which it ought to excel: laboratory spectra of  meteorites.

Figure 1. The Bus-DeMeo taxonomy. 

Data
We downloaded meteorite spectra from the RELAB (Reflectance Experiment Laboratory) database.  Wavelength 

coverage was ~0.3 to ~2.6 µm.  Spectra included those of  sieved material, bulk powders, irradiated samples, slabs, chips, 
and separated components.  Over 1,400 spectra from approximately 600 different meteorites were included in our 

analysis.  Approximately 30% of  the spectra were from ordinary chondrites, ~30% were from carbonaceous chondrites, 
and ~20% were from HEDs (howardites, eucrites, diogenites) (Table 1).  The results are given in Table 2.

Table 1. Percentages of  different 
meteorite types among the analyzed 

RELAB spectra.
Type                            Percentage (%)
acapolcoite/lodranite 2
achondrite-ungrouped <1
angrite <1
aubrite 2
brachinite 1
C1 <1
C1/C2-ungrouped <1
C2 2
C2-ungrouped 2
C3-ungrouped <1
CH <1
CI 1
CK 2
CM 11
CO 2
CR 2
CV 7
HED 19
EH 2
EL 2
H 10
iron 2
L 14
LL 7
mesosiderite 1
pallasite 2
R 1
ungrouped achondrite <1
ureilite 6
winonaite <1

Table 2. Percentages of  RELAB 
meteorite spectra classified as a 

particular Bus-DeMeo asteroid class.
Type                               Percentage (%)
A <1
C 5
B 8
Cb <1
Cg <1
Cgh 1
Ch <1
D 3
indeterminate 2
K 12
L 5
O <1
Q 14
R 1
Sa <1
Sq 6
Sr 3
Srw <1
S 6
Sv 1
Svw <1
Sw 1
T <1
V 16
Vw 1
X 3
Xc 4
Xe <1
Xk 4
Xn <1

Results
• 15% of  the meteorites are classified as C-

complex, 18% are S-complex, and 12% are 
X-complex.

• A large number of  spectra (42%) could not 
be classified without “human intervention.” 

• Almost all (99%) of  the meteorite spectra 
classified as V-types are from HEDs. 

• Spectra classified as A-types and T-types 
are extremely rare.  

• Spectra classified as S-complex (78%) and 
Q-type bodies (77%) are primarily from 
ordinary chondrites. 

• Objects classified as C-complex objects 
contain a wide variety of  meteorites besides 
carbonaceous chondrites (54%).  They also 
contain aubrites (9%) (since albedo is not 
used in the classification), ordinary 
chondrites (21%), and ureilites (4%).  

Conclusions
This study shows the successes and 

limitations of  the Bus-DeMeo taxonomy in 
mineralogically classifying reflectance spectra.  
It works effectively in classifying objects with 
distinctive absorption bands.  However, the 

Bus-DeMeo classifier is challenged to 
differentiate objects with more subtle features.  

We are working to develop a new 
classification system using both asteroid and 
meteorite spectra that may better encompass 
the diversity of  mineralogies found in these 

bodies.  An asteroid taxonomy using machine 
learning, where a computer program has the 

ability to automatically learn and improve 
from experience, has the advantage of  being 

easily updated and conveniently (and 
universally) applied, avoiding the need for 

visual inspection of  spectra.  
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