Journal of Institute of Control, Robotics and Systems (2015) 21(6):577-582
http://dx.doi.org/10.5302/J.ICROS.2015.14.0136  ISSN:1976-5622 elSSN:2233-4335

S=d d3aHE o|st 2x #HE HU/dx 4=

Detection of Absolute Position of Robot Joint Using
Incremental Encoders
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Abstract: This paper proposes an efficient detection of absolute position of a robot joint using two incremental encoders. We
considers a robot joint comprising a motor, a reducer, two encoders, and a motor drive. An incremental(first) encoder provides
motor’s rotor position or input position of reducer while another incremental(second) encoder does output position of the
reducer. A table is made where the relationship between the first and the second encoder counts is recorded. The key point is
placed where the table is constructed: when a pulse occurs in the second encoder, there exists a corresponding unique count
value of the first encoder. The absolute position is detected using the table by searching the second encoder position
corresponding to the first encoder count value when a pulse occurs in the second encoder. The proposed method needs a small
rotation, as just one second encoder's pulse angle, for the initial absolute position detection.

Keywords: incremental encoder, robot arm, absolute position, reducer

L M2
71E9] A58 HEERS tAsk s 22 33
oM A el Thedt FPEH o 277 A o
FEAL T3] AR 25 ARe] AAlE TSt
= AAE glole A2 Jide] 2Ro= QIkte] 7 A
H3p 23] 7R e AU 28 & ok ¥4
BERLE 7|0 A8 230l THE et AlEAdel o
ato] AlolEo] Ulistel, Ikt o] AjlE shr] 913 2
A7)%so] a7 oF&E Aol H8sh] flsliM= 7HA
2l 73] s
ol FEje] 2RE FHI] AT AL 2o #
e Fske TEREC Utk IR 4ge =i
TE RE@E)S 4], AL RE, A3, Sgeln,
o

s

gojaz FHo] Uth BEe FFo] dAFe=
Z A

¥
_0|L
rE
i
g
ftl
=
2
o
>
|
Y
b
ftl
et
als
30
o

Mgk Al gke] A1 glol Qb A W

N
o
N
&
i
2
by
i_:“
o
ot
i)
=
ru
i

ofh i m= 1o
ol
_?L
i)

&N

m

* Corresponding Author

Manuscript received December 10, 2014 / revised January 26, 2015 /
accepted February 11, 2015

YA, ¢ F: ()2
(jslim@seoultech.ac.kr/ceo@autopower.co.kr)

Copyright© ICROS 2015

3] | Ao
AEE = Jdoh AdA] d=ue 37| AiAE
Hol ~7lo g uiE gopd = glo] W W FF
o7 FF ARt H vlwd Z ulgo] FQsith

5420 A, B, Z(Index) ¥ 8 2= g SEY
IHE AMgste] AU9AE AEsh] HaliAe Y

T ZErE 192 g A eF gtk o]h d=E vt
&7 85 FREo Joar rPgehd 2RaEe] A
QX E Fetslr] faiA dd B9 & 25 #do] A

ool % A @
o mlas Frkslel AUNAE Wl 5 Y= P
ek o) PEE olgslelw 593 w9rE B AE7))

tol 2457] 295e] AR dEshe
€ ARgsha 27] A9l

=
g 3] 9

AEe 9Jsle] 24y) 29% Amrle] @ "o AR
o

o]

Fr(elst AN B2 AFx o g HolES THe
oA, A=Y H2 TYA AdRZE ] AFAE ¢l
BlojEollA AT ] WYEHS E]lste] Ari9fA]

Lol FAjolth g EHolES W= WHOEA, A



578 Jae Sik Lim and Young Jin Lee

[—_ Robot

Controller
Motor
Driver
I
ENC2 | Reducer | ENCI —— Motor

T 1 Sl B dAF 2R Ao olH 4.
Fig. 1. Configuration of robot actuator.
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Fig. 2. Relationship between pulse positions of reducer input(1st)
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and output(2nd) encoders.
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Table 1. Relationship example.

ApdlEy | AE7lE | BES | Ald=EY | A=Y
e | 8953 | 3 [FATRE | AIFARK)
0 0 0 0 0
1 0.076923 | 7.692308 15385 1385
2 0.153846 | 15.38462 30769 769
3 0.230769 | 23.07692 46154 154
4 0.307692 | 30.76923 61538 1538
5 0.384615 | 38.46154 76923 923
6 0.461538 | 46.15385 92308 308
7 0.538462 | 53.84615 107692 1692
8 0.615385 | 61.53846 123077 1077
9 0.692308 | 69.23077 138462 462
10 0.769231 | 76.92308 153846 1846
11 0.846154 | 84.61538 169231 1231
12 0.923077 | 92.30769 184615 615
13 1 100 200000 0
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Fig. 3. Irregular type disk of the 2™ encoder.
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19 4. 50W Hol|o]E.
Fig. 4. 50W actuator.

719 5. 300W 45| o] E.
Fig. 5. 300W actuator.
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Table 2. Specifications of actuators.
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Table 3. Table for absolute position of 50W actuator.

AN =H A1 A= L2
Hx &l AFA] 3
0 3053 0
1 4667 1
2 6309 2
3 101 4
4 1743 5
5 3391 6
6 5049 7
7 6674 8
8 438 10
9 2072 11
10 3730 12
(T
78 2537 95
79 4223 96
80 5875 97
81 7522 98
82 1397 100
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Relationship of absolute position for S0W actuator. x-axis :

40 50 60 70

Fig. 6.
pulse number of the 2" encoder, y-axis : counter of the 1%
encoder.
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