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Abstract

To build a simulated robot that follows route instructions in unconstrained natural
language, we propose a frame-segment decoding algorithm that achieves two joint tasks: (1)
Segment the route instruction so that the sequence of segments corresponds to a sequence
of actions required to complete the task, and (2) Choose the slot fillers of the frame-
based knowledge representation for each action. Our model was trained with voted
perceptron. We also created labels for actions by merging the slot fillers of their
frame-based knowledge representation, reducing the problem to a sequence labeling task. As
a comparison, we applied a |inear chain Conditional Random Fields to this representation.
The experimental result shows that our model performs better with a 77.7% success rate.

1 $a8HIC
AVEa—%., ORy bHSETLULLCABOAEFTO—E L THEET 2101013, FOFIC2ET%
BOWLRWBRSHEICELZAI VY- A ANEETHD, -OBERNEERTI—BEELLT. 515

- 7-



WX EDEIA DN, D4 AZEFTOERADA VA NSV Y 3 Ve BBFEBOFEERAVWTRE
RT3, LUTEERBICERELNBVEAVAIS I3 Vv0fiTHhB.,

" Head straight then make a right turn, then head straight again ignoring the first left
and right rooms, but not -ignoring the second room to the right, enter-it.”

" walk straight down the hallway to where the hallway t' s and bear to the left. as soon
as you bear left the hallway breaks again and bears to the right. take that immediate
right and continue straight down the hallway. enter into the doorway directly

in front of you at the end of the hall.”
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[take left, second door on right].
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Decoding Algorithm : Decooe(the scoring function s(p))

score := 0;

for q := index_start to index_end
for length := 1 to index_end - q

end for
end for

r :=q + length;
frame_score := 0;
for each slot S
slot_score := 0;
for each filler P for slot S
score := 0;
if (length > 1)
score := score + s(<P,P,r-2,r-1>);
i LECIEBED slot filler $ELTHIBHEICRTRAIATERT.
2, r-13. SRWVDGTHHEEORIV 3 VTEH S,
score := score + filler_table[ql[r-11[P];
score := score + s(<P,r-1>);
# LEE r-1 RIS a VICHBEEN slot filler P T
¥ SR ENIEHOROF7ERLTWS,
if (score >= filler_table[qllr]1[P])
filler_table[q]l(r][P] := score:
if (score D)= slot_score)
slot_score := score;
end for
frame_score := frame_score + slot_score;
end for
frame_score := frame_score + s(<l,q,r-1>);
# LRBIBETAVIDRIG Y a Yy o HhMAFEY. RT3V r-1 TRDLBIBE
¥ DRATERTEDTH B,
if (index_start < q)
frame_score := frame_score + s(<I,l,q-1, @D);
# L. AIOEIAVEHGRI S a Y g-1 TRDY. ROEI AV M
tRIV3Y q hoBREDIBENAATERLTNS,
frame_score := frame_score + segment_table[q];
if (frame_score >= segment_table[r])
segment_table[r] := frame_score;

return (segment_table[index_end])

Note: Since the scoring function s(p) is defined as w f (xi, {p}), the input sequence xi and the
weight vector w are also the inputs to the algorithm.
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FOYINEMRBICRNZ EZRLTIVS, r-2 &, r-1 1. slot filler P SRV 3T 21 Y
A5O3 VADEEOMNETH S, RIC. slot fillerdstate. P,r-1>., Zhit. r-1 &
BHoOBEEN slot filler P TSRIATFEINTWAIE%ETT. EIAVIOREELTIE=D
HY. FF. €AY bdtransition, <I,1,0-1, O E. BT AV OB o-1&. qDRICH
B2LERY. BI AU bostate, <l,q,r-1D &, BTAV I q OEEMSEEY. r-1 O
BETHRDOZLZRLTWVS., hooBae. r-1RE. A VFy I ATREINEMEOAYIC
BBEAVAIS OV IVADEELDHAELOEERERE L. BUBICFBIN-ER2 2T oL T
RAA7DEHNRED, BRORAITZE () =w f (x, p) ODEBTRINS. w L weight
vector, f(+, I LCOBEEBRDEHEHEDEELFK T vector-valued feature
function. x A VA MS O ay, p BNERGEL D,
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6 way cross fold validation®d#ER. BHIBERINEKIE., FETCRIBLEEFINTIIITHICEL -,
B URHTHRED TNz, [Shimizu, 2006]10 |inear-chain CRFs @ 73%& . K ELRINKD
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