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Robust Lane Detection Algorithm for Autonomous Trucks in Container Terminal
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Abstract . Container terminal automation might ofier many potential benefits, such as increased productivity, reduced cost, and improvec
safety. Autonomous trucks can lead to more eflicient container transport. A robust lane detection method is proposed using score-basea
generative modeling through stochastic difierential equations or image-to-image translation. Image processing techniques are combinea
with Density-Based Spatial Clustering of Applications with Noise (DBSCAN) and Genetic Algorithm (GA) to ensure lane positioning
robustness. The proposed method is validated by a dataset collected from the port terminals under difierent environmental conditions
and tested the robustness of the lane detection method with stochastic noise.
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* The global trade carried by sea transportation accounted for around 80% of the total volume,

with a

capacity of app

in the maritime containerization market in the year 2021

160 million Twenty-foot Equivalent Units (TEUs)

= Seaports are critical nodes in the network for economic and social development as they
empower trade and support supply chain networks

= Transforming a port into a smart port has become one of the most practical strategies for
offering today's intelligent port platform

= A smart port is characterized by three main target areas: automation, sustainability, and

in which

has

with the i

such as Big Data, Artificial Intelligence, Internet of Things, etc.

of 4,0 technology
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| introduction
* One major operation in the terminals is handling various containers transported by yard trucks Main contribution Limitation

1+ Automating Container Trucks (ACT) can bring significant benefits and is crucial to port automation

= In this field, a whole d system via a roll-on/roll-off method was
proposed for connecting a seaport and a hinterland port

= In addition, all possible options for employing advanced technology include driver assistance,

remate control, and driving in

* Through real-time lane detection and tracking system, the position and azimuth deviation of an ACT
are generated Lo provide inputs to its control system
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I In this study, a robust lane detection method can deal with complicated environmental conditions

in realistic road scenarios, A generative model utilizing image processing, machine learning, and

terminals

to locate and reconstruct the lanes on the roads in the

051)410-4334

252



M S PR

® The curent terminal port scenario
- Figure 1 lustrates the pradicl scenario of the Bnes

" [rs——

- Faciities have been constiucied for port operations
ower the years, and the degradaion & evident inthe
irastractures, and maintenance aciiitis ey ocr
at the teminas

- Therefors, & & essential i reconstruct the bnes and

[T

soreen of th tuds i
‘assist the difver or to support the remote control

of ACT operations
perform flawlessly in reslisic road scenarios (sunny,
Y, smog, S} in any dimate

e -

Fig 1. Enwironmental canditians of lanes on the roads in a
container part (breakage, sunshine, shade, wet lane, etc.)
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Fig 2. The peimary iden of the generative model

03 BRI P 03 EHE T RO
ch fert ingfrom «, 1o fs ~Th prep g sty
st in Figuee 3.1, pondh - o2 pled § vl dato ci il
desaibes purely noises. - wil by E J = - Reference image
it a stochastic il exyuia i clata distiburtion b

o
FEMOVnG noises, moving from v g,

Meverse process

.

Plxgiy) Pl f¥r)

i) i)

Forwand process

Fig 3. Mustration of the general diffusian process
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Fig 4. Test renilt of the pre-processing image stage
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| Fobust Lane Detection Model
& Extracting the region of interest and side of a grayscale image
bei q andl extracting a Region of - The image the area where the kne loctes from an onginglimage to reduce the
the bne 2res whi dethe ks ofth ; ; eleteckon elfidency
y d Afterwerd, noise awithi p o &
rernoving modes, suich 2s DESCAN and G, are utilzed to ok o Figure 5 shows the flowd during operation in the terminal port
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Fig 6, The first process of the lane positioning methad

Fig 5. Diagram of the lane pesitioning process
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{2} Input image (b} Extracted Ral {c) Grayscale conversion
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