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Background : Virtual Reading versus Manual Reading
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Virtual reading shall be at least equivalent to manual reading (i.e. : reference method)
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Manual Reading = physically read an inoculated ppm plate Virtual Reading = reading an inoculated ppm plate on a display
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Objective : Provide a consistent diagnostic value to petri plate imaging systems

Calibration = Provide consistent rendering




Color Simulator and Calibrator
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Objectives

Simulator - Develop an image acquisition simulator = spectral reflectance factors to RGB camera conversion

Calibrator — Compute Calibration (i.e. : ICC) profiles from biological samples reflectance



Spectral-Based Color calibration
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Based on the spectral knowledge of the biological media and samples
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Steps
 RGB values are computed through an image acquisition simulator (spectral reflectance + lightings +
camera sensitivity)

 XYZ values are computed through a perception model
* Imaging System Calibration (i.e. ICC) profile



Acquisition System Simulator
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Objective: Describe an image acquisition simulator that predicts the digital values computed by a
real camera

e Inputs
- Object spectral reflectance (spectral biological data)

- llluminant spectral power (LEDs or standard illuminant)
- Spectral sensitivity of the camera sensor

» Output
- RGB image of the scene

Lighting

Spectral

reflectance Spectral : ; — E—
factors of the > sensitivity > Nondinearity Quantization .

sample

value

Image acquisition chain
» Develop a mathematical model
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Simulator — Measurement devices

Spectral reflectance
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Camera spectral
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Simulator — Measures
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Imager bottom annular lighting
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Sensitivity measures

- Measure the spectral power of inciden t
lighting

- Compute the related sensitivity (sensor +
lens)

Noise measures




Color calibration matlab tool

BIOME|RIEUX

Simulator
RGB values

IMAGE ACQUISITION CHAIN - SIMULATOR
. R
o r—p————rry
© a8 BT N e et 4L MR B ol ALk
N— e -
S . . Lo o~
B - Fe——
(e, G 07 bahwes
PR [R—
. . .
rewnr . - - N
P ~ P
.
. o g Py A A TR A B8
e e A S b
— ~ -

T R R T ED

| e o) ey 3 e w0 et ey | e 42t Sy 558 i o mamr

s
o
'

e s Sere 83 caieen

e won ot v

or
— r—
s w| \ ’
1 \ LY
o 1 ,,L-. . NS

N Transformation

tables

Input ICC profiles
(using ArgylICMS)

"A" curves
Device space Multi-dimenslonal "M" curves "B" curves PGS
leokup table
Channel 1 AN
Channel 2 =
: Yora
G b
Channel n| 3

Perception model
XYZ or LAB values

Perception model
Spectrsl reflectance

detat and CC protie cauaz

Color Appearance Model 2002 (CAMO02)

Viswing condtons (real) - Forwardmade - Viewng condlions (dsplay] - Reverse Mo
Referenca wnte . = Camst =
Surmouna - Doley suround =

Bumnance of reference white (x) vilite Point minance kvl
(cuim'2)

CAMOZ - Forward Mode mu.ﬂ,mum‘
FE——

G profie
Oualty ¥ [ColrCharspect. | [Defaukitent. ¥

Profcheck fiename (b

{ Creste 13 and corpute C profie.

Usetul nformatans.

SROE
- White point luminance ievel - 80 caim2
- Surround : Dimiy it

AdobeRGE
- ¥inte pont umnance level : 160cam2




Reference KB uBIO - Content
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=» 20 different bioMerieux culture media were used. Isolates



Color calibration - Results
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Microbiological knowledge (240)




d 2016 Achievements
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We have developed numerous tools :

v'An image acquisition simulator (monochrome and color camera)

v'Atool which computes XYZ and LAB tri-stimulus values (and many other colorimetric functions)
v'Atool which computes ICC profiles without using any commercial tool

v'Atool which uses the Color Appearance Model 02 (CAM02)

v'Graphical user interfaces

Results

*The imaging simulator is validated for a AE < 2 compared to real images (for non-transparent objects)

= Hyperspectral imaging system provides adequate agar reflectance factor measurements

*The calibration (i.e. : ICC) profiles generated with the spectral-based method is equivalent to chart based
method when a ColorChecker is used.

= The profile computed with a microbiological spectral knowledge base seems to give better rendering results
especially for blood medium.



Py Next Steps
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. Decision to split the exiting document into 1 primer & 3 white papers
1 x primer on microbiological imaging = late
4 3 white papers :

m WPA - Spectral Characterization - Acquisition — Analysis

=>» Open Point : for non transparent objects, special methods might need to be IP protected before publishing.

m WPB - Spectral Knowledge Base

= Open Point: How to share the virtual target content with the MIWG ?

m WPC - Spectral Calibration

> Open Point : investigate how the calibration matlab tool good be shared or not within the MIWG ?

=>» The plan is to have an internal clinical evaluation of the spectral based calibration.
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Thank you
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