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Research Gaps
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Dataset Limitations
(Zhao et al, 2024)

&

Google Stréét View
(Ning et al., 2025)

Lack of Sign Status
(Chen & Ren, 2023)

AN\

Geo-localization
(Wilson et al,, 2021)

(Chaabane et al, 2021)

LIDAR| &

High-Cost Technologies
(Balado et al,, 2020)
(Wang et al, 2010)

A Mapillary
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Method Pipeline
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11 Dataset

CamTSD

2,700 images,
10,200 annotations.
RGB, 4K Resolution
JSON, COCO to YOLO Format
80% Train + 201% Val

| Class :
() Prohibitory
) Mandatory (@) Good condition :
() Priority () Occlusion, Partial, Tree
1| (@) Traffic Sign | (®) Waming Children Crossing v || () Stain, Stickered, Spray
() Service (") Colored, Old, Wearing, Scretch
() Other Class (") Damage, Bend,Dent, Tilt, Buried
() Sign Post

Data Annotation with VIA
(Dutta & Andrew 2019)




12 Model Training
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121 Traffic Signs Detection
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12.2 Traffic Signs Recognition

e Augmented in Minor Class

(resize, rotate, affine, blur, rain, sunflare)

e Train: epochs=150, imgsz=64,
flipud=0.5, fliplr=0.0
e 40 Classes

30 SPEED LIMIT
40 SPEED LIMIT -
60 SPEED LIMIT -
80 SPEED LIMIT -
AMNIMAL CROSSING -
BUMPY ROAD -
CARRIAGE WAY NARROWS -
CHILDREN CROSSING -
CROS5S ROAD -
DIRECTION -
END PROHIBIT -
END SPEED LIMIT -
HEIGHT LIMIT -
HOSPITAL -
KEEP RIGHT -
KM POST -
LEFT BEMND -
MERG LAMNE -
MO ENTRY -
NO HORN -
MO OVERTAKING -
NO PARKING -
NO STOPPING -
MO UTURN -
PARKING -
PEDESTRAIN CR AREA -
PEDESTRAIN CROSSING -
PRIORITY ROAD -
RIGHT BEND -
ROAD JUNCTION ON THE LEFT -
ROAD JUNCTION ON THE RIGHT -
ROAD WORK AHEAD -

ROUND ABOUT -

SLOW DOWN -
STAGGERED JUNCTION, LR -
STAGGERED JUNCTION, RL -

STOP -
TRAFFIC LIGHTS -

U TURN -
UNDEFINED -
background-
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12.3 Traffic Signs Status

e Augmented

¢ Train: epochs=150, imgsz=64,
hsv_h=0.0, hsv_s=0.0, hsv_v=0.0,
degrees=15, translate=0.1, scale=0.5,
erasing=0.0, mosaic=0,
flipud=0.5, fliplr=0.5,
auto_augment= None

Predicted

Dirty

Discolored -

Good -

Occluded -

Vandalized -

background -

Dirty -

Discolored -

Confusion Matrix Normalized

Good -

True
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Vandalized -
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2. Object Tracking
Ultralytics Tracking: ByteTrack (Zhang et al.,, 2022), Capture Pair Frames




3. Video and GPS Synchronized
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4. Triangulation

C1(x1,y1) C1(x2,y2)

o Camara-GPS Difference, H and VFOV O(x3,y3)
o Distance between Camera (Haversine)

o Traffic Sign Detection, bbox

o Calculate Camera to obj Distance

o Angel of obj to epipolar

o Calculate obj coordinate



Results Attributes

Track ID Lagt:.lde LongiBt:lde Lai(t;de Lon}é\gf:de Diff Name Status
8 1.66277 104.8703 11.6628 104.8703 2774 [CHILDREN CROSSING]] [Good]
1 11.66461 104.8692 1166463 104.8692 2524 [[ROAD JUNCTION ON THE LEFT] [Good]
43 166379 104.8695 1166382 104.8695 7.92 [CHILDREN CROSSING]] [Good]




Results Mapping
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@ Actual, 5m




Results Accuracy

CEEE EAEIIL #Actual | #Detected TP FP FN Precision Recall
Study (km)
1(PR,Rural) 30 50 50 48 2 1 0.96 0.98
2(NR,Sub- 10 60 63 59 4 0 0938 1
Urban)
Object tracking detected results in the test area
Location Error Distribution Loation Error Distribution
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Location Error (111) Location Error (m)

Case 1 with a mean error of 4633 m Case 2 with a mean error of 4199 m



False Detections
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Results Comparation

Author

Method

Mean Average Error

GPS RetinaNet

on Mono Camera

Wilson et al. (2021) 581Im
on Mono Camera
PCA, SVM
Wang et al. (2010) ’ 5-19m
on Stereo Camera
Our Object Detection & Triangulation 463m




Conclusion

Budget-friendly, Up to date, portable Save lives
effortless and time- and scalable
saving.
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