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This paper describes a method to transform verbal instructions to a self-driving car into a spatial semantic
description used to be grounded onto the objects or the phenomena in the real world. As for spatial semantic
representation, we use spatial description clause (SDC) to represent spatial semantics and develop a parser that
can transform natural language instructions to a parse tree represented in the categories of SDC. To build the parser,
we firstly define a grammar based on Combinatory Categorical Grammar (CCG) which enables us to represent the
dependency relation of spatial semantic categories as a syntactic tree, and then develop a Shift-Reduce parser to
transform the instructions into SDC trees using the defined grammar.
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function: DECODE(input, agenda, list, N, grammar,
candidate_output):

agenda.clear()
agenda.insert(GETSTARTITEM (input))
candidate_output = NONE
while !agenda.empty() do
list.clear()
for action to grammar.getActions(item) do
new_item = item.apply(action)
if new_item.F == true then
new_item.score = new_item.score / reduce_num
if candidate_output == NONE or new_item.score

> candidate_output.score then
candidata_output = new_item
else
list.append (new_item)
end if
end if
end for
agenda.clear()
agenda.insert(list.best(N))
end while
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