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First layer processing recognition
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R; | Reliability of LIDAR points cloud. ) . ) . )
(distance measurement, 3D judgement) ke = 0 : when t.he denst.ty of LiDAR points cloud is too low.
— . 1 1: when LiDAR points cloud can be used.
l R, | Reliability of Optical flow.
FUSION 1 FUSION 2 (distance measurement, tracking) o = 0 : when detected object is in the static state.
) : . ) . T . 2 1: when detected object is in the moving state.
LiDAR point cloud Reproject the LiDAR point R; | Reliability of Image recognition SSD.
compensation cloud on the image after (recognition) k. = | 0:when SSD algorithm losing the ef ficacy.
Second layer based on optical flow processing by SSD @ | Providing high-precision distance information. 37| 1: when SSD algorithm can be used.
(Data fusion and reliability conversion) | | ® | Providing high-precision distance and stereo information.
-------------------------------------------------------------------- - - - Ry'= Ry + ky x@+ kg x(B) — Lost
High-precision and @ | Compensating the sparse LiDAR points cloud.
high-reliability @ | Providing the motion information and tracking. Ry =Ry + ky *@+ ks +® — Lost
detection results s " . -
® | Verifying the classification information. Ry’ = Ry + ky + @+ ky @ — Lost
® | Providing the classification information.
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When the SSD can obtain reliable classification information

(al) (cl) (d1)

Classification accuracy:
0.83 -> 0.99 (improvel6%)

When the SSD can not obtain reliable classification information

(b2) (c2) (d2)

Number of point cloud:
249 -> 336 (improved 34%)
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Improvement of distance measurement

Range (distance) 4m 8m 12 m
Mono-Cam (error) (£)1 ()3 (£)7
Interconnection
(£)0.7 (£)0.8 (£)1
Network (error)

Improvement of LiDAR point cloud density

Range (Distance) | Initial Quantity (QTY) | Quantity after fusion (QTY) | Elevation rate (%)
4m 813 813 + 87 =900 1"
8m 362 362 + 87 =449 24
12m 249 249 + 87 = 336 34
Reliability improvement
. . Camera fused Deep learning in Interconnection
Function Camera | Radar LIDAR with Radar | LiDAR points cloud |  Network
Distance O o o o o o
Measurement
Stereo A A O A (€} o
Detection
Classification © A o o o o
Identification
Tracking O A A o A o

"©”: excellent effect "O”: good effect

"A”: bad effect
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