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Abstract: Unmanned autonomous forklifts have a great potential to enhance the productivity of material handling in various
applications because these forklifts can pick up and deliver loads without an operator and any fixed guide. There are, however, many
technical difficulties in developing such forklifts including localization, map building, sensor fusion, control and so on.
Implementation, which is often neglected, is one of practical issues in developing such an autonomous device. This is because the
system requires numerous sensors, actuators, and controllers that need to be connected with each other, and the number of
connections grows very rapidly as the number of devices grows. Another requirement on the integration is that the system should
allow changes in the system design so that modification and addition of system components can be accommodated without too much
effort. This paper presents a network-based distributed approach where system components are connected to a shared CAN network,
and control functions are divided into small tasks that are distributed over a number of microcontrollers with a limited computing
capacity. This approach is successfully applied to develop an unmanned forklift.
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CAN (Controller Area Network)
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Fig. 1. Elementary technology for unmanned autonomous forklift.
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Fig. 2. Distributed control network-based unmanned forklift.
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Table 1. Message table for unmanned forklift.

Period Length .
CANID (msec) [bi] Signal

0x01h - 8 cmd_emergency_stop
0x02h - 32 node_error_check

16 target velocity
0x0Ah 100 32 target steer_angle

16 target_fork height

8 current_forklift_position_type
0x14h 100

32 current_forklift_position_data
0x1%h 100 16 current_forklift_velocity
0x1Eh 100 16 current_steer_angle

16 current_fork_height

16 current_fork_distance
0x28h 100

16 current_fork_tilt angle

16 current_fork pressure
0x32h 100 8 left_obstacle warning
0x3Ch 100 8 right_obstacle_warning
0x46h 100 8 rear_obstacle warning

8 sensor_ID

0x64h ~ 0x6Bh 100

24 obstacle_distance

16 vision_pallet x_position

16 vision_pallet_y_position
0x78h

16 vision_pallet_z_position

16 vision_pallet 6

32 cmd_target X_position
0x96h

32 cmd_target y_position

32 cmd_target fork height
0x97h

32 cmd_target forklift @
0xC8h 100 16 current_forklift_status
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