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Enhancement of Ship's Wheel Order Recognition System using Speaker's
Intention Predictive Parameters

Serng-Bae Moon¥

Abstract © The officer of the deck(OOD) may sometimes have to carry out lookout as well
as handling of auto pilot without a quartermaster at sea. The purpose of this paper is
to develop the ship’s auto pilot control module using speech recognition in order to
reduce the potential risk of one man bridge system. The feature parameters predicting
the OOD’s intention was extracted from the sample wheel orders written in SMCP(IMO
Standard Marine Communication Phrases). We designed a pre-recognition procedure
which could make some candidate words using DTW(Dynamic Time Warping) algorithm,
a post-recognition procedure which made a final decision from the candidate words
using the feature parameters. To evaluate the effectiveness of these procedures, the
experiment was conducted with 500 wheel orders.

Key words : Auto pilot(AHEZEMEAD), Speech recognition(&/4%14]), Feature parameter(%
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Table 1 Standard wheel orders

Wheel Orders

Midships

Port five

Port ten

Port fifteen

Port twenty

Port Twenty five

Hard port

Starboard five

Starboard ten

Starboard fifteen
tarboard twenty

Starboard twenty five

Hard Starboard

Ease-to five

Ease-to ten

Fase-to fifteen

Ease-to twenty

Steady

Steady as she goes

Keep buoy/mark/beacon/- on port side.

Report if she does not answer wheel.

Finished with wheel.

Steer one two five
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Table 2 Parameters depending on word number

Word number

s
DO
[N

Zero
Fifteen
Twenty

Starboard
Port
Hard

Midships
Steer
FEase-to
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Fig. 1 Wheel order recognition system using speaker
intention inference procedure

Table 3 Parameters depending on word position

Word | Gong | word"| Verd |"wora.
One 0 1 1 1
Two 0 1 1 1
Three 0 1 1 1
Four 0 0 1 1
Five 0 1 1 1
Six 0 0 1 1
Seven 0 0 1 1
Eight 0 0 1 1
Nine 0 0 1 1
Ten 0 1 0 0
Zero 0 1 1 1
Fifteen 0 1 0 0
Twenty 0 1 0 0
Starboard 1 1 0 0
Port 1 1 0 0
Hard 1 0 0 0
Midships 1 0 0 0
Steer 1 0 0 0
Ease-to 1 0 0 0
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Table 4 Specifications of AD converter

, TiePie Engineering,
Maker Netherlands
Model Handyscope 3
Interface UsSB 2.0 & USB 1.1
Channels AD 2, DA 1
Resolution 12bits
Sampling 8kHz
Frequency
Sampling Period
/Sample Number 3.75sec/30,000samples
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Table 5 Wheel orders for experiments

ol
ofl.
ol

153

2 a
A ZegddE FEEL Visual C++ 6.02
%/‘*é‘liﬂ AZ. AAE
SAQA ZRAS ZR2OUME B

&4 =2

Type

Wheel orders

Word
number

Rudder
angle

Midships

Port five

Port ten

Port fifteen

Port twenty
Hard port
Starboard five
Starboard ten
Starboard fifteen
Starboard twenty
Hard Starboard
Ease-to five
Ease-to ten
Ease-to fifteen
Ease-to twenty
Port twenty five
Starboard twenty five

DOOND DD OB DO e

Ship’s
Heading

Steer zero seven zero
Steer one two five
Steer two four nine
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Table 6 Result of wheel order experiments

Wheel orders D})t?r%glc E‘?ﬁ a%glévr}z

WArPIng | parameters
Midships 100% 100%
Port five 80% 100%
Port ten 80% 100%
Port fifteen 64% 2%
Port twenty 64% 100%
Port twenty five 28% 96%
Hard port 84% 100%
Starboard five 84% 84%
Starboard ten 48% 52%
Starboard fifteen 80% 92%
Starboard twenty 84% 92%
Starboard twenty five| 88% 96%
Hard Starboard 96% 96%
Ease-to five 60% 96%
Ease-to ten 24% 44%
Ease-to fifteen 68% 84%
Ease-to twenty 2% 92%
Steer zero seven zero| 80% 88%
Steer one two five 100% 100%
Steer two four nine 84% 92%
average 73.4% 88.8%
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