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Robust Influenza Analysis Algorithm Based on Image Processing
under Varying Radiometric Conditions

Ji Eun Lee
Defense Agency for Technology and Quality

2 o ABTARE ABEAA vlol20] oo WS B4 557] PO 1Y, £F 5 HUsks Dol
AELAAL B3] Wolg Batel ot £ ol WEo], ANel By o LA Y AYAE v 5 AT
A2 9BE vIA 3 Yk olefet ABFAAE 4 ol F0] A3t Atk FALS ste] Puolex Ago] WA
Y, ol Slstol AMAOR SF AN A&eA ATk T 4 Uk WAARokETA F]ue] ABLAA 1ho]
At 7|ES A8t B ERAE SFAPOIA & olnel So| ABRAA Aol oElE thpe] B AL
e T 4 UES G4 71 ABTAR BE 70 AL B3] G4 7] ABTAL BE A, BESH:
B BAo] et P 05T Haslel] Pste] AY A BE W4 sIve] A AR Fotol P ure
Hasehe GBS AT st B WE 4 L& 50 87 242 7S 90719 AFTel thstel B A

Abstract Influenza is an infectious disease caused by an influenza virus with symptoms of high fever and
headache. Since influenza especially mutates into multiple subtypes in the carrier's body, it is a serious
threat for mankind such as Spanish influenza. The treatment of influenza infection mandates the use of
antiviral drugs through rapid diagnostic test. Generally, immunochromatography-based rapid influenza
diagnostic tests are used for rapid diagnosis in an emergency. In this paper, we propose an influenza
analysis algorithm based on image processing to examine a large number of patients suspected of being
infected with influenza. Also, we propose a robust influenza analysis algorithm based on the joint
cumulative mass function under varying radiometric conditions such as illuminant and exposure
differences. Simulation results show that the proposed algorithm significantly reduces the error of

influenza diagnosis under different radiometric conditions.
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Fig. 1. Rapid Influenza Diagnostic Test (RIDT)
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Fig. 2. Images of Rapid Influenza Diagnostic Test
under Varying Radiometric Conditions
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Fig. 3. Procedure of Influenza Analysis Algorithm Based on Image Processing
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Fig. 4. Images and Histograms of Rapid Influenza
Diagnostic Test under Varying Radiometric
Conditions: (Top-Left) Image of RIDT test
under luminant 1, (Top-Right) Histogram of
RIDT test under luminant 1, (Bottom-Left)
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Table 1. Comparison of methods for compensating
radiometric variations

Method Pros. Cons.

Low
computational
cost

Global compensation,
Over-
compensation

Histogram
Equalization

Low
computational
cost

Grey-World

. Global compensation
Assumption

Normalized Less sensitive to Low performance in

o] o) A, el W, 3
AR 5l l [ﬂrEW AR Al J%EJ t AAIE
! JIEFAA WE Whg AvE2 7 E}% Fd 23
‘é*;ﬂ(ﬂ SURE 37 =AA7F Fig. 43t o] o]
AAeA Bolet e 7HE 94 Z*EE A7
Fig. 2= 5Lt 32H WAA7F Zolet 3 gl o
2hA] Agoldt ghe 7HlE tBAY ARIE EoiED. o
27 EL3 32 WA} Aoldt I FEE T
oy, A S 7RIt 7MY stell adEe 98
79t} QIEFAA B= 72 11 7Fgo] HiEA =

Cross-Correlation

linear changes

specific illumination

Proposed

Robust radiometric
variations

Computational
cost

A 7H4(grey-world assumption)2 G4 Wl

FAIse skagrel Bago] Bl Ayt fAIRE

ewﬁn Aol et o] Fare HAsH

1. o] WHix

2&% A7 78430l

Fopstet. 1 olslelw W

& Axsehs

gt

A5

7|9olct

slAe1d 53} 7|Hat fARH] e
ot Aeizel B Wsjol:
A0l B B0 4%

A (nomalized



23]
=9

A7 &8tE =7 A #1204 A7Z, 2019

Target Sample

Processing ~—*

Target Sample
(illuminant 1, Under-exposure)

Original Sample
(illuminant 2, Over-exposure)

‘Reference
Sample

Processed Sample

RO smenta ion
(Reference Sample)

Recognition

ROI-segmentation
(Target Sample)

Fig. 5. Procedure of the Proposed Influenza Analysis Algorithm Based on Image Processing
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Table 2. Experimental Results under varying
Radiometric Conditions

Spec. GEr);ip None GWAI5] | Proposed
Exp 1 15 1 3 10
Illum 1| Exp 2 15 2 4 11
Exp 3 15 5 12 13
Exp 1 15 0 2 12
flum 2 | Exp 2 15 2 8 12
Exp 3 15 3 11 14

All / Accuracy 90 18/20% 31/44% 71/79%
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