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Development of a Framework for Anti-Collision System of Moving
Drilling Machines on a Drill Floor
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Abstract An anti-collision system between equipment is essential on a drill floor where multiple moving
machines are operated simultaneously. This is to prevent accidents by halting the machines when
required, by inspecting possibility of a collision based on the relative position data sent by the
equipment. In this paper, we propose a framework for an Anti-Collision System (ACS) by considering
expandability of the number of machines and computational speed, to promote development of drilling
machines and corresponding ACS software. Each drilling equipment is represented as an object in the
software with its own message format, and the message is constructed with serialization/deserialization
to manage any additional equipment or data. The data handling process receives the current status of
machines from the drilling control network, and relays a collision related message (including bypass
signal) back to the machines. A commercial visualization software shows the bounding boxes moving
with the equipment and indicates probable collision. It has been determined that the proposed system
maintains total execution time below 5ms to process data from the network and relay the information
hence, the system has no effect on the machine control systems having 100ms control cycle.
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Fig. 1. Drilling machines on a drill floor
(a) Top drive, racker and tong (b) Racker and catwalk
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Table 1. Subsystems for each drilling equipment

Equipment Subsystems
Top Drive Top Drive
Tong Spinner, Tool Frame, Base Frame
Upper Arm, Main Arm,
Racker Pick Up Elevator, Tail Arm, Trolley
Catwalk Skate
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Fig. 3. Drilling control networks
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Table 2. Types of data in ACS communication

Equipment Data Types (quantities)
Top Drive Bool (2), Float (1)
Tong Bool (2), Float (9)
Racker Bool (2), Float (11)
Catwalk Bool (2), Float (1)
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Fig. 5. Data flow sequence in an object
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Fig. 7. Viewer screen of drilling equipment
(a) Side view (b) Diagonal view
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