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Issue: the use of information from multiple views
in X-ray security object detection

Approach: epipolar constraints are imposed to improve object
detection in uncalibrated multi-view X-ray baggage imagery (i - iv).

(i) Fundamental matrix is estimated using ground truth object-level | Multi-view object detection: 1. Single-view detections 2. Epipolar lines
bounding box centroids as point correspondences. are obtained for each detection 3. Multi-view filtering 4. NMS.

Results

*  Detector: YOLOvV3M, Metric: MS COCO®,
* AP increased +2.2% and APos increased +2.8%, without
affecting the recall.
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A mapping of the object
Measurement error  centre to the bounding box N

gentiold // *  Precision improvement is due to elimination of false positives.
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The fundamental matrix is estimated by taking the bounding Ground Truth Single view detection Multi view detection
box centroids as approximations to real correspondences D '

(ii) Detection distance to the epipolar line. Given a detection B in

one view, the distance d 'of the centroid x’ of B8’ in the second view

is modeled as d'(x'.1) ~ N (ja.c%).

(iii) Epipolar detection confidence. The distance to the epipolar line

is used to get an epipolar detection confidence.
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Compar/son between single-view and multi-view detection. Our multi-
view filtering approach removes false positives in complex scenes.

Conclusions

Knif
l * Fundamental matrix estimation using bounding box centroids.
l! * Epipolar confidence reduces false positives.

. . L . . . * Improved benchmark against single-view
An epipolar confidence is given to a detection by the distance of its . ; o - 0
centroid to the epipolar line AP increased +2.2% and APqs increased +2.8%

. L Lo . ) . - (ol * Recall was unaffected
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