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Grouping People by Differences in Motions Based on String
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Abstract: Human motions have two types: purpose-related and purpose-unrelated ones. For example, in
walking, we have to move our legs alternately but do not have to sway our shoulder as some people do. If the
purpose-unrelated motions are different based on some properties like genelational and cultural backgrounds,
we can categorize people according to such properties by finding groups in which they have similar motions.
Categorizing people according to motion enables us to develop some additional services by observing usual
activities. In this work, we propose a method to group people by using string representation of accelerome-
ter values of moving hands. We investigate human motions in radio gymnastic exercises in which principal
motions are predetermined and show that this proposal is able to find the groups from minor differences in

motions.
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Fig. 1 Proposed model.
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© 2017 Information Processing Society of Japan

£ 1 HonBEEOH

Table 1 Examples of motion words.

exc2 pxhxpxhwbwbqoqoqoqogowoqoqonoqoq
exc3 tgkwigowawqgxhwaxmtwxhtgxmtgxmxnx
excd nthtpwbtgxbwonbwbwontnoqoqgtnthoq
exch pPPPPPPPPxovywoqtqoppppponugwnult
exc6 PPPOPOgPPOPPAPPPPOPOPOPOPPPPPPPP
exc’? PXQWjWWQWVYWZWEWPXEWXZXWjWEWEXD
exc8 wpgppitpwsbppitpxobppsowxpbhpihw
exc9 ppppopppihopopbaboppppaipopopobq
excl0 pwhraowpiwpppogpxhaabowbxnopiqpq
excll owbxaxaxppqqpopnononthxotpgptpwo
excl2 tpwsnthwigrnogtntntntntntnxptntp
excl3  onpppxppxappoqppqoppogponpppappp

x2 FRINRE

Table 2 Habits discovered from motion words.

exc2 mun, noq, ntm, ntn, qrq, rqr, rvr, rvu, tnt, unt, vrv,

vum, wbw, wrq, umumum

exc3 muv, mzm, umz, uvu, yaz, ylz, zlz, zmu, zmz, mumu

exc4d mul, ntm, ont, qtn, tnx, umz, unt, vum, mumu,

ntnt, rmum, tntn, umum

exch aap, aax, apa, opp, pap, ppa, pPpX, appp, paaa, qaaa,
aaaaaaa, ppppppo, pppPPPPP, qpPPPPP
excb aaj, aja, alr, aop, ara, arl, lal, pal, pap, prl,

raa, aaal, aaap, alaa, bbbb, laaa, Irla, Irlr,
paaa, pppb, rlra, rlrl, opopp, popop, ppopo,
aaaaaa, aapppp, PPoppPp,; PPPOPpP, ppppaa, pppp-
POp, appppppp; oppppPpPpPP, POPPPPPP, PPPPPPDPa,
PPPPPPPO, PPPPPPPPP

exc?  gyy, vzq, WWW, WWY, WXV, WXy, WYY, XVZ, Xyy, YWW,

YWY, Y¥8, YYW, YYY, Y29, ZqwW

exc8 aag, aah, aai, aib, haa, qib, wqi, ibaa

exc9 aaj, aal, ajl, ajp, ala, alr, aop, apo, jap, jlr, lap, lja,
lop, Irl, paa, paj, pal, pja, pol, ppr, prl, raa, rla,
aaaa, aaap, aapp, ajaj, appo, appp, Pppa, pppp,
rlra, opopp, popop, poppp, Ppopo, pppop

excl0  bpo, ojp, opo, opp, pao, pap, pbo, pbp, poj, pop,
Poq, pow, ppo, ppp

excll non, ntp, ptp, pxp, ntnt, ontn

excl2  mtn, mun, ntm, num, nun, tmt, tnu, ulu, umt, unt,
unu, vum, rmumu, umumul, ntntntn, mumumumu,

umumumum

excl3 aol, aon, apa, apo, app, bpp, nop, oaa, ono, opa,
pap, pon, pop, ppo, aaaa, aaao, aaap, aaop, aopp,

aoga, naaa, onaa, oppp, paaa, paao, ppao

R L 72V — )V I OFEMAY BIFR 12D W TR 72, 358 @D
BV — V2 fihe Ry, fitlha Ry L LTEE, Xbdt
VO % BRI REL(Ry, Re) Ik o Tk —bvv 7L
TELELO%E 3 12RT.

M 3R L7z — by &, HElh, MEEosEpy—n
DB L VHHMEER TH 1T LR, IR
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BV =V ()

Table 3 Part of pseudo rules for radio gymnastic exercises.

2:moq —4:tnx

2mmtn —4:tnx

2:rvr —3:zmu

2:rvr —12:umumumum
2:vrv —3:zlz

2:vrv —4:rmum

2:vrv —12:mumumumu
2:vum —3:zlz

2:vum —12:ulu
2:umumum—12:rmumu
3:mzm —4:rmum

3:yaz —12:ulu

3:ylz —12:rmumu

3:zlz —2:vrv

3:zlz —4:mumu

3:zlz —12:ulu

3:zmu —2:vrv

3:zmu —4:umum

2moq —12:ntntntn
2:qrq —11:ptp

2:rvr —4:rmum

2:rvu —12:umumumum
2:vrv —3:zmu

2:vrv —9:ajl

2:vrv —12:umumumum
2:vum —4:vum
2:umumum —3:yaz
2:umumum —12:umumul
3:umz —4:mumu

3iylz —4:umum

3:ylz —12:umumul
3:izlz —2:vum

3:zlz —4:rmum

3:zlz —12:mumumumu
3:zmu —4:mumu

3:zmu —9:ajl

2mtm —12:ntm
2:rvr —3:mzm

2:rvr —12:vum
2:tnt —4:tnx

2:vrv —4:vum

2:vrv —12:vum
2:vum —3:yaz
2:vum —4:umum
2:umumum —12:ulu
3:mzm —2:rvr
3:yaz —2:umumum
3iylz —T:yyg

3:ylz —12:mumumumu
3:zlz —4:vum

3:zlz —4:umum
3:zmu —2:rvr
3:zmu —4:rmum

3:izmu —12:ulu
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Fig. 3 Relations between pseudo rules.
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4.2.4

W=V BT )V —TZ

vV—hrL7.

BEOIL—=ILDTIV—T5H}
BRI, BONTRDIL— VDT I — T45F 24T\, FED
EC D X)X 3 OHEE & O %
T, FNV=T45F T VT XA GR(N,R)

DR L %51 100,000 [\ & L7z,

F9, SV—TEE2LLEEEOHEETR 4 1IIRT.
K 4 \IRLZHRTE, BB ho TWAERG KD 2
IR TEY, 7 VT RIS
B 2DODIDITIN—TNH DI ENmnh.
IBUDLETOT V=705
IR ET 5.

ASHEABI BIER 12

TNV—"T1,
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BUIAHEHIILRE
T, M4
EIZZV—TF1, V=72

TNV—=T2LH12FRET
V— TR DE SR> TBY, ZIV—THDIL—)
BRoOTWAEGEHLI L, S5I|27

3581

R,
0
0
4 TV—TH2 OHE
Fig. 4 Result of GR(2,R).
3581
R,
0
0 R, 358
5 ZV—7H3D%H
Fig. 5 Result of GR(3,R).
V—=TZH T S NDIREEDN D 5.

RIZ, TNV—=TEDP3OEEOMKEEH 5 1IRT. 7
V—T8% 3L Lzge, Jb TEZv—7hiskid 3 &
LTWAEY, FIV=T0n22L%h>TwWh. LzHB->T,
20D TN =T LTWELIENREZLND.

BTN = TIZEEROESIFR SN TN 22 Enb, 7
VW—=TEBE AL LIS ED T NV— T3 B o7, v —
TR TE 6 1IRT. 6 Tix, LT 5IEIC
DTN =TGN THDLY, Th—=T3EF 75 V—T1&
PHBRIBERIC R VL — L HAT WA Z E D b7,

4.3 ER

6 IZIRL7ZFEDIV =D T )V— T3 IiZonT, PIT
DFIETANE 7V —TORRE R,
(1) BT —21IBNVWT, T—F DT N—THADOME D)L —
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3581

M6 7V—TH408s
Fig. 6 Result of GR(4,R).

group 1

group 2

group 3

group 4

1 3 5 7 9 11 14 17 20 23 26 29 32 35
M7 AN&ZV—TOMR

Fig. 7 Relations between humans and groups.

WEGIZLTWDEPE 7NV —T T LR
(2) AMCLADT =% 4057z 7 V=TT LDV — D

HE DT & EE

COFMEIZ LV BMB T LK TV — T 2 MEli7 LT
WEDPEERL, b=y FELTELAZDDOER 7 I
N7, ISR, fERICK 6 OV —T &)
T2LNEIC 1225 4 TRL, KbAEEZMENE TV —T
NDN— V2 fiTEili72 L TV A2 ELIZLDOTHAE. X
DOEIZEED 0 ITEWVIZ LR, 1IEWIZERFREN
Twa., M7 2056, =B ZEE T RTOSEIME
TN 1 OO I —TIZOHE L Tz,

5. b

ARTIE, ROONTATE Z R b NP 7728 &,
BROITE 2@ L 728 S HOENDPAEL L 2 L 2R T 5
7290, ANDTE) L7z 8 EITEL 5 FIHROMERE %2 55 &
LTHEIL, CFIHICHEN S 5787 — 2 O4LEBRE &
OB R 2R 5 Z E TAD T IV — T 513 2479 F
BeiRE L, ERTIE, EBEOT VAR BEOM
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IS LC, BEOMTE @ L8 X Fo@RIcL) 7
V=T 52FRTHBEELMHER L. ARICBWTIYEN
HINT A= L EE Ve DS, ZORENIESHEORE
THh.

AKFEEHND LT, HBRHBICL 28 & %Al
Do, WA RB X O AR SIS 2 LAF
TE, A LimCEHTHLLEEZS.

BE TR, TEOWICETAEREZ LD, I
WEIMSHOY 7 v 27 2L Tz 2w FlRE
AR, ARSI E KERKICECEH O £
T 5.
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exc3 . fix FhH v EE)
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