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Movement Directive Using the Number of Fingers for a Mobile Robot
Equipped with Stereo Camera
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In recent years, introduction of autonomous mobile robots which support humans in environments close
to our life is expected. Examples are shopping support robots and porter robots carrying the luggage while
accompanying the person. To utilize these robots, real time movement directive to the robots is important. In this
paper, we propose a mobile robot system which performs the actions by recognizing the number of fingers. The robot
recognizes the number of fingers from images obtained with a stereo camera system. Also, as one of the actions, the
mobile robot tracks human who is attaching the mark. We verified the validity of the system by using a wheel mobile

robot in indoor environment.
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Stereo camera

Mobilerobot

Fig. 1 Mobile robot equipped with stereo camera.

Table 1 Number of fingers and actions.

Number of fingers Actions
0 Stop
1 Human following
3 180 degrees turn
5 Back
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Fig. 2 Acquired image. Fig. 3 Extracted skin region.
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Fig. 4 Extracted hand region. Fig. 5 Areas.
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(a) Hand.

(b) Without fingers.
Fig. 6 Process regions.

(c) Fingers only.

3.2 flEamEsam

45 L 7= 2 i (X2) ZRGBFE AR HHSVEMRRICEH
4%, HSVEEAR TIIEANEAMH, ZES, %Fv:x@%ﬁ
INDH7®H, RGBEEFZR LY LMD XDOELFIZr NA MZ
KIET DI LNTE S, LWl EHSVELR] W@Lt%
FHEFBEDOH, S, VOZENZENDEIZOWTERE LH#ANIZ
HAEMEIMNEHIET D, 2oL oI L THIH L7 LA sEE
3R T. K3ITIHAIGEEE A, TN EERTRLT
W5,
3.3 FEEBOMH

T L2k (K3) (3 h &R nolz /) 4 X%
%<ahfm7 FTIT, ZOEIRIARERETED

, WLESEIR Ik U CRIEE O BRI LB 21T 5 .

& I, HhH L7 mEEE s S FRE A T 5. L ER
(E@ﬁ) WXL TTIRY 7T, dfEERE 5 D,
LT, %EW@oB@&#wﬁ&ﬁé%ﬂ%%ﬁﬁkb
THIH T 5. 22T, #EERORRER?BEEMU T2 51
M AT HY D, 2O L HIC LT LZFMEkiciE 728
WIS R AR DBAENH 5. 2T, FHEOmE
EREL CHNHEZ DT 5. ok LT L7=FE
WA K4l
3.4 HOFRF OB

M L= RO KX 1%, 2Ry b TOERRLHEOK
BTG CTCEDL D, FEOEROERITE(LT 5. £ 2T,
FiElk & FEEZ HOERS SO EER O migEL 2 KD 5
(l)._n%@wiﬁ%umgf E—EERDD,
HEC AR E R MELTHZ N TE S, ROFEEEED) DI
HElZaR L O L RO EE DO BB A R ET 5.

Bethlz, Pl (X6(a) 12kt L CHE RO IUHHE IR LR

2170, FRoZ2viEk (M6(h) KD 5. Z O, Bk
ZIHEAI LD £ <1795 2 & T, HOHOMHEBAEMEEITR
OOENDLEIITT L. KHWT, X6@)5M6Mh)DEEZIY,
fEn Lo (K6(c) 2R L. mEIZ, ROIIFEDHOH
Aol L TIROARZRHT 5.

4. ARy FOEIE

B ARy MIFFEOAREOREERNEKUI R LIZAET
Holmbx, TOREIIHIGLEZEMEEZEITTH. 72720
HBIBDOBIEII L2 E EE L C5ARE R ﬁkL/be\EBFﬁﬁ)JfﬁéfT
5. LT, BERERE LBIZIFIAEIC NS L9
IEICHG L SR 2T 5. Bz, AWEHNCE) Y &%
DolBIX BELET ), BT ABCIE HEELET)
LWt ERELNT S, £, BEETRZRITKROIEREZR
PER LW E D IR ORI E T LR 2 221 5.

5. APEREH

5.1 AYBEiDA X

ARIFFRTIE, K7D KD RABOIETHFEN SR D~ — 7 % F
AEICHETD 2 TABMZITY. 2 CRIRL-6IT
HD SOEBEEZITC WM THY, FHEEEMIHFELIC
SWEDOMAEDLETHDZ EnD, BGHEHET TLE LT
BT D2 ERHED. T, RTERILT V7 L— ME#E
AELTEL.

Fig. 7 Mark.
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Fig. 9 Mark attaching.
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(a) Acquired image. (b) Finger region.
Fig. 10 Appearance at a distance of 50cm.
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(a) Acquired image. (b) Finger region.
Fig. 11 Appearance at a distance of 100cm.
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(a) Acquired image. (b) Finger region.
Fig. 12 Appearance at a distance of 150cm.

Table 2 Recognition accuracy of the number of fingers.

Number of Success rate[%]
fingers 50cm 100cm 150cm
1 94.0 95.5 97.0
3 92.0 98.5 94.0
5 95.0 97.0 98.0
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(a) Acquired image. (b) Finger region.
Fig. 13 1st movement directive: Human following.

(a) Acquired image. (b) Finger region.
Fig. 14 2nd movement directive: 180 degrees turn.

(a) Left image. (b) Right image.
Fig. 18 Appearances in human following.
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(a) Acquired image. (b) Finger region. BEDEEEZIT ) uR Yy N AT ADOWEETo2. vy
Fig. 15 3rd movement directive: Human following. R OBEERICIROA B EAND Z L TBHT TH-ThH
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(a) Acquired image. (b) Finger region. ho. €ZT, EAOFER#ET D LIZK DEIFHEROIL
Fig. 16 4th movement directive: Back. RBEZBND.
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