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Abstract

We present a smart monitoring system for automated real-time road condition mspection. The proposed solution includes hardware and software applications for data processmg: road condition mspection using hybrid
algorithms based on digital signal processing and artificial intelligence technologies. The proposed system has an mteractive web interface for real-time data sharing and the monitoring, visualization, and management.

Introduction The Proposed Framework

Conclusions

In public transportation, the highway will become The proposed framework 1s described as follows [3]: v' Develop an automated highway inspection system

digitalized, allowing real-time data collection and sharing, enabling real-time hybrid mspection and monitoring,
surveillance of the infrastructure condition such as bridges v’ enable data-sharing of the collected data using the
and tunnels, and traffic monitoring and management [1]. o oo : Firebase cloud platform,

Digitalization will prepare the needed digital capabilities to | e st o v’ Design an  interactive  web  interface  for
integrate and assist the transition to fully connected and | | monitoring, and management of inspection reports.
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automated vehicles (CAV) [2].

Cloud N S~ N
= | ast S prouculill FON 5 Future work
Ob - ective ) Operator ZBoad inspactans Expert i Inspection . .
J . Monitoring Human-in-Loop g node = Extend the proposed solution to other infrastructure
| AUtomate I'Oéld COIldlthIlS lnSpeCtIOIl aIld IIlOIlltOI'lng, (3) User interface module [§2) Irllsgelction (;rc\jodule | lnspectlonS, Such as brldges and tunnGIS,
. . Visualize Road conditions, ata labeling, add users, 98 e
" Reduce road pretreatment and treatment applications, sehedule road maitenane I i eleielices i : o " = Using autonomous drones and implementing an

* Camera (thermal, IR): road/visibility condition
* LiDAR: Road surface roughness

* Gyroscope: angular velocity

« IMU: Acceleration

*  Wireless : share collected data

= Reduce the overall material usage such as salt,

* Manage road mamtenance and inspection missions,

* Enhance drivers and pedestrians safety,

= Send road safety alerts/notifications to all road users,

» Facilitate the mtegration of the CAVs new technologies

L Vi o [+ Send data to the Firebase cloud optimization-based algorithm for trajectory planning,

; =+ Update thfa |:1es;lp::zzo:cd:tz:lb:e . . . . .
e = (Consider the minimization of the overall cost and
resources: number of used drones, battery charging, ...
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Figure 1: The proposed road inspection and monitoring system. Figure 2: The lllustration of the inspection node
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- Manual inspection: usually, regular road inspection m | s inspection Nodes  re1~~  Highway conditions Al seected 4 --
missions/visits are performed to check the road visually = E- TR g - pe | References
or using some measurement tools which 1s costly due to D e - VA o———— T

the need for human resources and long duration.
- Small-size and Low-quality data: the manually
collected data takes few samples and focuses on some
selected areas which might have inconsistency due to LI e
human mistakes.
- Harsh weather conditions: limit the camera-based

inspection performance due to ambient light variation - ..
and visibility reduction (e.g., dust or snow). Figure 3: (a) road damages [4], Figure 4: Damage detection using: (a) Dashcam,  Figure 5: Road condition visualization data

(b) road lane markings reflectivity [5] (b) node camera, and (c) drone camera [6] exploration using the inspection node [7]
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