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The feasibility of automated gemstones identification using optical
properties and Artificial Intelligence (AI)

Morteza Razmara'

"Department of Geology, Ferdowsi university of Mashhad, Iran
Abstract

An innovation method has been invented to automatically characterize the type of gemstones by
optical properties of gemstones, digital image analysis and Artificial intelligence (AI). The method
relies on digital image acquisition, optical properties of gemstones analysis and image processing
by Artificial intelligence (AI). 3200 series of digital images were taken from 320 samples from
different areas of turquoise (Neyshabour mine) and demantoid (Kerman) and then transmitted to a
database. Basic optical properties of gemstones (color, transparency, luster, fractures, cleavages,
inclusions, pleochroism, phenomenon and birefringence) are selected. Crystals of demantoid with
green to yellowish-green color, crystal clusters and single crystals as large as 10-20 mm (most
range from 2 to 10 mm in diameter) have been selected in the study area.

The accuracy of gemstone identification using the method was %94 for turquoise and %95 for
demantoid respectively. The method is applicable to other gemstones and by help of non-
automated methods, it is possible to recognize the gemstone samples with the accuracy of more
than 98%.

Keywords: gemstone; Artificial intelligence (Al), demantoid, turquoise
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Classification Report:
precision recall fi-score support

LightBlue .60 74 .66 58
LightGreen .62 .62 .62 16
MediumBlue .06 .04 .05 25

MediumGreen .55 .67 .60 18
PersianBlue .00 ) .94 28
StrongGreen .69 .58 .63 19

white .00 .57 73 7

accuracy .62
macro avg - : .60
weighted avg
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Classification Report:
precision recall fi-score support

.60 .00 .75 52
.58 .58 .58 12
.00 .00 .00 24
.67 .53 =929 19
.94 .92 .93 36
.70 .67 .68 21
.00 .43 .60 7
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macro avg : : .59
weighted avg y - .64

03958 2l sl 5, slad ;o Random Forest Classifier s SVM i, L U-Net slaaSis oS 5 5l Jol> gls (7 Jgax
el 0395 TAF (g, opl 59 0598 (olwlis B ,plis (Persian Blue) Jle coas L



c’! >~ wlo (Uinlan) (2La3)S (12093 9 Joz

.(/; M:I; . A o )0 |° 9_1c /’,

s oagsgrl
&/ .;.‘{‘:;l,_v'/.-,u],
The 42" National
www.geoconf.ir : Geosciences Congress

Accuracy: 0.6198830409356725

Classification Report:
precision recall fi-score support

LightBlue D.60 .74 .66
LightGreen .62 .62 .62
MediumBlue .06 .04 .05

MediumGreen .55 .67 .60
PersianBlue 1.00 .89 .94
StrongGreen 2.69 .58 .63

white 1.00 .57 TE

accuracy 2.94
macro avg 0
weighted avg
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