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Development of soil classification algorithm using DTW algorithm
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Fig. 1 (a) Poor similarity score.
(b) More intuitive similarity measure.
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Fig. 2 Hydraulic manipulator equipped with F/T sensor and
potentiometer.
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Fig. 3 Basic excavation path for soil classification

fret WU EeE Y A AoE S AR
Ao} MuE AHgERR JlE Fa ARE AYH
AHA PILAIAAE AFE3te]l 2] A& stk Fig. 2 = A
Aol AHg@ 72 22} ARolth

ol

F %
> N

9
o
O
S
)
DY
o\
S
m
i
o
>
oo
i
a2
} 32
A
pe

sto] wHe dlo]EE Al

Fig. 4 = 7F Ed 3 50 ¥ dds &l
Reference ®]©]E] o|t}. ¥l& ©lo]EHE wW Z
do] 2 & & Atk AR A9 27
BEE wik 249w dol5e] vty o]
ket BFolAle @S B ¢ Uvh S
5 olgo] gA F )
] oA #rh

A

Mo r2 MO N X
d > x Lo
X‘JH\-EI Ln&l

(o}

0
o

P 4
I

Z o

o
i)

)
o

&‘1-‘
o
=)
rlu
jris)
e K
fo
o M
H ﬁ m

o

o
o 4y

A

>

N

AL
> dr
it

so
b3
K
>

ol ML
o

wlf

o

o

offt
0 o2 M rE oo w2 T oo rlo

o
o
>
= 'L
2
[
&
(K
o
iy
o,
riu
RO RS
ol o
o T @ Moo

o, 1k
3

A

ot jo o o
1
-
30,
o
o
rot
X
ucy
M
o
i
Ho
&)
b

Mr o o =om
flo 1o

R

s

ot

u
Yo

5
2
R
flr
o
0%

o] A7|Al €t

ol A7 HA o HEyE w9y
S ol AL wtdditiE AL & 4 9tk Fig. 5 & 50 ¥
o] A7 S Y99 dHolg o]t} o] Hlo]HE test Ho|H=E
sklaL, 7 B4 vy dlolHE DTW &1g&S o)
o] oA 7}A] Reference HlolEl$} vl HUTE A3
7} test dlolH 5 7FA] FR/H Edo] EF 2/ HATh

100

A
80
Reference data-

S :Fx -\o\_,\_‘le

ForcelN)

Fome(N)
ForoeN)

10 20 30 <
Timefmsy

HYUFEF T 2>

FaEeg)
Fame(y}

Tl ] 0 20 3 ]
Tmegns)
<dE ¥ HE - wet>

5 _m 3
Tmems)
<UE W HE - dre

Fig. 4 Reference templates of reacted force according to type
of soil
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Fig. 5 Test templates of reacted force according to type of soil
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Fig.6 Results of soil classification using Matlab.
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