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Detection and Classification of Color Deficiency Using Hue Tests and
Anomaloscope

Gao Qiang, Ma Ruiqing’, Qiang Yan
College of Information and Computer, Tatyuan University of Technology, Taiyuan 030024, Shanxi, China
Abstract The detection and classification of color deficiency is frequently required in occupational physical examination,
computer-aided recognition systems for color deficiency, and basic research on color vision mechanisms. Twenty-two
color deficient subjects (eight deuteranopes, two protanopes, six deuteranomalous trichromats, and six protanomalous
trichromats) were tested using D-15, FM 100-Hue, and Neitz anomaloscope tests. By comparing the test results of D-15

and FM 100-Hue with those of the anomaloscope, the limitations of hue tests in detecting and classifying color deficiency

were revealed. This study provides a reference for detecting and classifying color deficiency in various applications.
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1 Neitz (05 KA GO0 55 (58 & 1970 2K br i
Table 1 Classification of type of deficiency by Neitz anomaloscope

Type of deficiency Neitz anomaloscope
Protanopia Monochromatic scale decreases from 30 to 4 with the increase of mixture scale from 0 to 73
Protanomaly Monochromatic scale decreases with the increase of mixture scale from 40 to 73
Deuteranopia Monochromatic scale remains 15 with the increase of mixture scale from 0 to 73
Deuteranomaly Monochromatic scale remains 15 with the increase of mixture scale from 0 to 40
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Table 2 Classification results of D-15, FM 100-Hue and anomaloscope for all subjects
Subject No. Gender D-15 FM 100-Hue(TES)  Anomaloscope (Matching range) Type of deficiency
1 M deutan 152 all deuteranopia
2 M deutan 280 all deuteranopia
3 M pass 64 all deuteranopia
4 M deutan 152 all deuteranopia
5 M deutan 144 all deuteranopia
6 M deutan 184 all deuteranopia
7 M deutan 100 all deuteranopia
8 F deutan 80 all deuteranopia
9 M protan 160 all protanopia
10 M protan 48 all protanopia
11 F pass 76 18-26 deuteranomaly
12 F pass 36 15-30 deuteranomaly
13 M pass 36 0-25 deuteranomaly
14 F pass 24 12-25 deuteranomaly
15 M pass 128 0-40 deuteranomaly
16 M pass 36 10-30 deuteranomaly
17 M pass 88 0-65 extreme protanomaly
18 M pass 72 45-70 protanomaly
19 M pass 88 55-70 protanomaly
20 M pass 48 60-70 protanomaly
21 M pass 88 65-67 protanomaly
22 M pass 64 40-70 protanomaly
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