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as well as the efficiency and reliability.

The first objective is to develop a high-resolution non-intrusive
scanner able to automatically detect and identify both internal and
external concealed prohibited or restricted commodities sought by
customs such as drugs or explosives and to discern them from
natural body tissues, food waste or benign materials.

Mesmerise proposes two complementary technologies: ultra-low
dose Multispectral X-ray transmission and Infrasonic
interrogation. Both systems have the goals of improving privacy,
convenience, sensitivity and reliability posing no risk for users,
providing automatic identification or classification and assuring
that no human operator needs to watch privacy-breaking images.
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= Z-MESMERISE: External detection.
external detection. Highly non-disruptive.
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Acoustic Near-Field Impedance Holography

Low frequency MEMS arrays
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16 g Pink Salt Tea Bag on the thigh.



Tea bag with 16 g of refined sugar on the thigh.



Ultra Low-Dose X-Ray emission system
X-Ray collimation system

Gantry

Transport system

X-ray detection system

Automatic Recognition system
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Evaluation of Separability Criterion with photons statistics(1)

FiL 21 .. M;Epﬂnct i
e ME100

b s e A B0 R

-Fr -
SC <> Z separability Ea | Real DE-S
ﬂ 100000 200000 300000 400000 500000
Separation = 21~ 24| Pheion statistic
Jﬂl(zi;] +l'JJI:E=}

Material separability improvement with ME100 spectral information



Test Conventional

Wire visible in air 32
(AW

Wire wisible under 24
8.5mrm Al [AVYE)

Spatial Resolution
(rarn]

s ®

Penetration of steel
{mm)

g

Detailed view of an image from the ASTM F792 test piece acquired by a conventional
detection system (left) and the multiple energy detector (right) with same acquisition

parameters.
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Information processing
- ME calibration, superposition

- Method using probability density
- Density & Zeff identification
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- blue : PTFE {teflon)
- green: PE [palyethyléng)
- red: POM {delrin}
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Non-disruptive: the operation takes place in a continuous moving belt
maintaining a constant flow of passengers
The dose per scan is under the limits according to the EU standard limits (
1mSv per year)

Automated Target Recognition System






Given a feature representation obtained from the encoder network, dense pixel-wise
prediction map is constructed through decoder network.
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(from London & Oslo scanners): 57
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GT mask Predicted mask DICE = 0.7228




Global Accuracy (GA) — Pixels right

Class Average Accuracy (CAA) — Proportion of Right Pixel per Class
Intersection over Union (IoU) — Overlap between GT and Predicted Masks
Dice coefficient (D) — Overlap with class 1 (narcotics positive)
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4.2 Qualitative Results: Probabilistic Output
Probability of finding narcotics in that pixel 7\
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Thres = 0.1 Thres = 0.2 Thres = 0.3 Thres = 0.4
DICE = 0.1709 DICE = 0.1728 DICE = 0.1724 DICE = 0.1734
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Thres = 0.5 Thres = 0.6 Thres = (.7 Thres = (0.8 Thres = 0.9
DICE = 0.1738 DICE = 0.1737 DICE = 0.1740 DICE = 0.1750 DICE = 0.1756
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4.2 Qualitative Results SET 1: Thres = 0.5. Positive tests
Human Machine Human Machine
operator  recognition operator  recognition
N-ray image GT mask Predicted mask  DICE = 0.7228 A-ray image GT mask Predicted mask  DICE = 0.0452

B = 0.173

DICE = 0.1845
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4.2 Qualitative Results SET 1: Thres = (0.5. Positive tests
Human Machine Human Machine
operator  recognition operator  recognition
X-ray image T mask Predicted mask DICE = 0.2914 X-ray image GT mask Predicted mask  DICE = L0757
- DICE = 0.5218 DICE = 0.4260
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called to ‘serve more’. Since the freedom they enjoy in
research gives them access to specialized knowledge,
they have the responsibility of using that knowledge
wisely for the benefit of the entire human family”

John Paul Il
Address to the Pontifical Academy of Sciences, 11 November 2002
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