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A Study on Training a Convolutional Neural Network Using CG for
Package Detection in Logistics
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A cargo monitoring system for delivery operations, that detects packages using images from cameras
installed inside trucks, is under consideration. While the system aims to detect packages during cargo
shifts, the low frequency of such incidents poses challenges in collecting sufficient training data. To
address this, we propose a Convolutional Neural Network trained on both camera images and CG data
simulating cargo shift states and verify its effectiveness.
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Table 1 Details on equipment in use

Items Details

Edge PC Nvidia Jetson Nano

Developer Kit B0O1

Camera Imager | Sony IMX477

(Capture at 3280x2464 pixels)
Camera Lens Entaniva RPL-170

(FoV H185° x V130°)

Fig.1 Appearance of the verification miniature
environment

Fig.2 Examples of captured data for evaluation
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Fig. 3 Flowchart of box detection process
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Fig. 4 Details of the Converted Views



Fig.5 Jig for measuring image height relative to
incident light angle

Fig. 6 Results of image height relative to incident
light angle
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Fig. 7 Configuration diagram of ResNet18-
DetectNet_v2
(The red arrow corresponds to the fine-tuning range)

33 ¥B7—%

FETF = IEBCIRE L BERROT— 5 &,
FAEBEPMRCT T E CG THILLZ7— % &0
T5.

WRTHPI L2 27 20K E LT, @R
T—FIImELTHEE T L LTIUETREL £ 2
2. ZOROABEOBRFICBVYTY, Fig. 8 1RT &
I, I=F 2 TR T Ll 07—
Y aREET— 7y O—HE L THWAS.

EBI, CG THE LM T — % EFITH W
5. Y — v & L Tid Nvidia Omniverse % I\ C,
Fig. 9 IR &9 BRBE ML L7z, UKy —VITH
WC, EHNEEDOT T vy ahms - (E» S
A—=NVD3DETFNVEEFRESIELYI2L—V 1
YEERLT, ANIRELHIL YA, 2B CG
7= H\w7: CNN FE I LT, CGHRED Y ¥ —
ToEHERFHELTCLIIBENH L. 072D,

Fig. 10 IZR§ X912, CGTF—% ZXR—RIIKT -

A X5 LTl (3 L7z b A L,
HLHHFET—FELTHHL TS,

Fig. 8 Examples of captured data for training
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Fig. 9 Environment for generating CG that recreates
cargo shifts
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Fig. 10 Examples of CG data for training
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Table 2 Result of Detection accuracy and False
positive count

Fig. 12 An example of scene where false positive
occurred
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Fig. 11 Examples of scenes where detection results differed
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