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Deployment scenarios
Container port logistics

The operation of a modern container port is dependent on positioning of moving machinery, containers, and people. The driving forces for positioning are container tracking, autosteering and personnel safety. 
Straddle carriers are used in container terminals to transport containers between port cranes and the container storage area. They are today driven manually but use GPS for positioning to give the operator driving instructions where to pick and release the container. A common problem is that the GPS position fix is lost under the port crane because the sky view is obstructed by the crane and the ship. When leaving the crane, the vehicle must be run 10-30 seconds without a GPS fix, wasting time and causing errors.
The accuracy requirement for container positioning corresponds to the size of the container slot, in the order of one meter. GPS based methods satisfy the accuracy requirement and are quite cost effective but suffer from patchy availability: there are gaps in the coverage in critical locations.
The gaps in satellite coverage can be filled by installing pseudolites to critical areas. For example, the area under each crane could be covered by 2-6 pseudolite signals to ensure near 100% coverage. The total number of pseudolites in the port area depends on the number of cranes and other satellite coverage gaps. However, the transmit powers for the pseudolite signals can be limited so that the coverage areas of each group of pseudolites do not overlap.
Open pit mining

A large open pit mine has tens or sometimes more than a hundred haul trucks and 100-200 light vehicles operating in a confined area day and night. Because of the trucks’ large dimensions (extreme case: 10x15x7 m, 600 tons loaded weight), collision avoidance systems are vital. Current systems are based on proximity detection using one or several of RFID, camera or radar technologies.
One possible solution is to use GPS equipment that is already fitted on the trucks and many of the lighter vehicles, and implement a situational awareness / collision avoidance system that keeps track of each vehicle’s trajectory and predicts collisions. In deep mines or if high availability is required, GPS only solutions are not sufficient, because the GPS coverage is not enough. The coverage problem can be solved by installing 4-6 pseudolite transmitters around the rim of a single pit. As the purpose of pseudolites is to complement satellite constellation inside the pit, the transmit antennas can be designed to minimize radiation outside the pit.
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