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A ROBOTIC CRACK INSPECTION AND MAPPING SYSTEM FOR
BRIDGE DECK MAINTENANCE

ABSTRACT

One of the important tasks for bridge maintenance is bridge deck crack inspection. Traditionally, a human inspector detects cracks using his/her eyes and marks the location of cracks manually. However, the accuracy of the inspection result is low due to the subjective nature of human judgment. We propose a crack inspection system that uses a camera-equipped mobile robot to collect images on the bridge deck. In this method, the Laplacian of Gaussian (LoG) algorithm is used to detect cracks and a global crack map is obtained through camera calibration and robot localization. To ensure that the robot collects all the images on the bridge deck, a path planning algorithm based on the genetic algorithm is developed. The path planning algorithm finds a solution which minimizes the number of turns and the traveling distance. We validate our proposed system through both simulations and experiments.

INTRODUCTION
For many engineered transportation structures, including civil, mechanical and aerospace structures, timely awareness of their structural health can prevent functional failures which may lead to catastrophic consequences. On August 1, 2007, the collapse of the I-35 W Mississippi River Bridge that carried Interstate 35W across the Mississippi River in Minneapolis left 13 dead and more than 100 injured, not to mention its big impact on the traffic and businesses in the surrounding areas. This accident has clearly demonstrated the catastrophic results of structural failures and the importance of timely awareness of structural health. Bridge decks are typically the elements of first maintenance on a bridge. Since the surface of a bridge deck is exposed to the environment, direct loading from vehicles and exposure to deicing chemicals, constant maintenance is a must. Therefore, bridge deck inspection is helpful and can provide owners warning to the future deterioration of the bridge deck. Currently, bridge decks are inspected with very rudimentary methods in the form of visual inspection by a trained engineer.
The inspectors usually walk though the bridges and measure the crack sizes and locations. This manual approach has several disadvantages. First, it is prone to human errors. Second, it has limited accuracy due to the limited visual capability of human inspectors. Third, it cannot guarantee the full coverage of the whole bridge deck. Additionally, conducting visual crack inspection of a bridge deck is a dangerous job with passing traffic. Therefore, it is highly desirable to develop a robotic crack inspection and mapping (ROCIM) system for accurate assessment of cracks on bridge decks. This system can outperform human inspectors in several ways. First, the ROCIM system can achieve high accuracy of crack detection if equipped with a high-resolution camera. Second, the ROCIM system can localize itself precisely, which facilitates accurate crack localization. Finally, by using a robot, the ROCIM system can greatly reduce the safety risk of human inspectors.
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HARDWARE USED
1. RF RECEIVER
2. RF TRANSMITTER
3. CAMERA
4. AV RECEIVER
5. LAPTOP
6. DC MOTOR
7. RELAY
8. IR PROXIMITY SENSOR
9. MICRO CONTROLLER


SOFTWARE USED
1. MP LAB
2. CCS COMPLIER
3. TERMINAL WINDOW
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