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Rate-Controlled Data-Driven Real-Time Stream
Processing for an Autonomous Machine
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Abstract: Due to advances in machine intelligence and increased demands for autonomous machines,
the complexity of the underlying software platform is increasing at a rapid pace, overwhelming the
developers with implementation details. We attempt to ease the burden that falls onto the developers by
creating a graphical programming framework we named Splash. Splash is designed to provide an
effective programming abstraction for autonomous machines that require stream processing. It also
enables programmers to specify genuine, end-to-end timing constraints, which the Splash framework
automatically monitors for violation. By utilizing the timing constraints, Splash provides three key
language semantics: timing semantics, in-order delivery semantics, and rate-controlled data-driven
stream processing semantics. These three semantics together collectively serve as a conceptual tool that
can hide low-level details from programmers, allowing developers to focus on the main logic of their
applications. In this paper, we introduce the three-language semantics in detail and explain their function
in association with Splash’s language constructs. Furthermore, we present the internal workings of the
Splash programming framework and validate its effectiveness via a lane keeping assist system.
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1: {
2: "name": "LaneDepartureDetection",
3: "processing block": [
4: {
5: "name": "ComputeleftOffset™
6: "stream input_port": {"source_channel": "//@top_level factory/@factory.0/@channel.O0"},
7: "stream_output_port": {"target_channel": //@top_level factory/@factory.0/@channel.1"}
8: iy
9:
10: 1,
11: "fusionioperator": {
12:
13: 1,
14: "channel": [
15:
16: 1,
17: .
18: |}
[Fig. 7] JSON output of schematic editor for lane departure detection factory
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