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Study on Middleware for Programming Input to Existing Digital
Game
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This study proposes middleware, GameControllerizer, that allows users to combine the processes of Internet of Things (IoT)
devices, Web services, and applications of Artificial Intelligence (AI), and to convert them into game control operations to augment
existing digital games. The system facilitates easy trial-and-error development of new forms of entertainment and the configuration
of gamification by enabling the use of diverse devices and sources of information as inputs to games. GameControllerizer consists
of a visual programming element that uses the Node-RED tool to allow users to program easily to convert diverse formats of
information into inputs to games, and contains a game input emulation element whereby hardware- and software-based emulation
generates inputs for gaming devices. Evidence of the usefulness of the system was provided by a performance assessment and the

proposal of a variety of use cases.
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Figure 2  Structure of GameControllerizer.
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gc_sentence = Array[gc_word]

gc_word = gc_gamepad_word | gc_mouse_word | gc_keyboard_word

gc_gamepad_word = {“dpad”:Int, “btn":Array[Int], "ang*“:Array[Int], “dur”:Int}

gc_mouse_word = {“btn":Array[Int], “mov”:Array[Int], “dur”:Int}
gc_keyboard_word = {“key”:Array[String], “mod”:Array[Int], “dur”:Int}

1 DSL4GC DTk
Figure 1 Grammar of DSL4GC.
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Figure 4 (Left) H/W emulator and (right) Raspberry Pi Zero

W, which runs the visual programming element.
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Table 1 Game types and delay thresholds (from [21]).

Group Model Perspective Example Sensitivity Delay
Genres Thresholds
1 Avator First Person FPS, Racing High 100 ms
2 Avator Third Person Sports, RPG  Medium 500 ms
3 Omnipresent  Varies RTS, Sim Low 1000 ms
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Figure 9 Measurement environment for stand-alone

assessment.
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Table 2 Results of stand-alone assessment.

Input Processed Nodes Emulation Average Delay
Gamepad remap-button S/W 15 ms
remap-ang
remap-dpad
Gamepad remap-button H/W 16 ms
remap-ang
remap-dpad
H/W Emulator
Mouse (none) S/W 9 ms
Mouse H/W Emulator H/W 14 ms
Keyboard (none) S/W 9 ms
Keyboard H/W Emulator H/W 9ms
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Figure 10 Measurement environment for overall assessment.
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