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(K 2-4)ici3BEin Ry MCHBELREEEHERE S CE Y, FRIED &b -0 ffH
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UDP#f5ldy = A5 v — DR . AL e Ry b ofEhic o CHlEl7 — 2 %%
ZET 0B, R LAN RHTIP 7 FLRAER— b EBSEFHCGEEZ T
%, TCP #fg L kX TEFHMEIRE S v, BETHILLWI XY v b BHL, 2D
VTNANEALEDH DT —2%MEET20ICHEL T2, UTOR 2-21 3R OEE
Btz RL72dDTH 2, KiffFtTld, #7% % PC (Azure Kinect H PC & Raspberry Pi)
72 cldZa . A—PCHNDOEL 2 7u 77 LM THELITIEICD UDPEEZHWT
WBZEDPIRINT 5,

Azure KinectAHPC Raspberry Pi

Ul Anaconda bj:: ROS

2-21 UDP &g DBk

Azure Kinect | PC N ClZ Python (Anaconda) #*5 Unity (Ul) ¥ 2 A F ¥ —7 — &
#%{E3 %, % L T Azure Kinect f§ PC @ Python (Anaconda) #*% Raspberry Pi @ ROS
WKIEY 2 AF v —7—4% (pose2) & A& vk y tofifickEkoHIHT—4 (ds) %i%EE
32 (M 2-22),

ros_serv_address = ('192.168.1.8', 50002)#%
serv_address = ('127.0.0.1"', 50003) #

pose = (result[@])
pose_byte = bytes(result)
send_len = sock.sendto(pose_byte, serv_address)#Az

ds = struct.pack('>d’,pid_dis(z@, x0))
pose2 = struct.pack('>d’,pose)

send_len sock.sendto(ds, ros_serv_address)#
send_len sock.sendto(pose2, ros_serv_address)#

2-22 XER(Python)d 7w 77 A

n¥, 2.34 cb~7 X 90, 2 -21 @ Azure Kinect ] PC & Raspberry Pi DE]ic %,
FAFHIC 12 ROS FH PC A I LT\ 3, 2-2212 [ROSH PCJ L oit#2xH 2 Dt
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#i BFEtEl ¢ (ChEmE REsEHEY (ChEm BHE-—FOYYEZ

B 3-1 &Y xRF v — LEREOWIG

29



32 V I X ?: ’\7 |:|/[_,\|:|-L‘
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I T2 GFH70 75 L0 CRELEY 2 2 F vy —DEEF — 2 2832 (3.2.1) .
I #HHA7u 702 THELZEES— 2228345 (3.22)
I FBHATe 77087 —22W0AR, Y2 2Fv—%2ikdE 3 (3.2.3),

321 EETF—Z0EE

TOR 32372 FA7 0277 LCT—2fj 72 LTV IHECTH 5, £ RICHZ
BRCHF AR LTV 7~ 2 BERL TS, 400V 2 2F v —SH LT 100 i+
OF— ARG L7, C OB, 1O 7 — 21kt LT 32 27 0 B0 ZRIEHAEE (X,Y,2)
Aat 96 Mo HEZ S L T 5,

3-2 F—2EFEAS v S LIk 3T — 2RO PC HEHH
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322 VIRFy—FF

HBE L~ 400 flloF —2 %28 S0 /S5 L0C¥EEXE 3, 2O, YzXFv—% 360
ErbRBCTERLIICTE2-0%EM 707 LHNT 5 EFOMESF — & 2z X ¢ T
b‘Z) (m 3'3)0

angle ~ange(@, 360, 5):

cosval = math.cos(math.radians(angle))

sinval = math.sin(math.radians(angle))
joint ~ange(num_joints):

data2[joint, @] = cosval*data[joint, @] - sinval*data[joint, 2]
data2[joint, 2] sinval*data[joint, @] + cosval*data[joint, 2]
data2[joint, 1] data[joint, 1]

X 3-3 #¥ER v 25 L0EET — & [RBEREY

3.23 Y RF v —FEH

Wi 7 e 7 LB LT — 2 kGl EE s, VI RF X — @B TE L LD
IC72 %, AzureKinect DIE[I2HZNZENDY 2 A F ¥ —Z o 2R, K 3-4D k51
otze HELEKRINTVIZDNRZNENDY 2 AT ¥ —HFSTH 5,

3.1 TihR7z X 5 ICEILIE gesturel, fFHIIE gesture2, ZEFHIIE gesture3, FEICHITF L
gestured LM INT VLD DD 5

A e (A

K 3-4 FEFMATurI81ckbYcAF v —F5K
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33 ERRERRER FiE#H

TAxoBEiaRy M, AVIOREY % 360 EhERIT 2 2 & 2 EL T3, 360 D
JEBHD O N 2GRk L 72 & % OFEE T~ 5, EEREREIIX 3-5 O X 5 ICHb#E & Azure
Kinect O FF#fE%# 1700mm. Azure Kinect D5 X % 920mm ICKE L 72, #ERE DD FHh
LEEE CTOLH % Azure Kinect MU 3720 TH 5 (X 3-6),

LA

3-6 Azure Kinect 2> HHlt L 7z Bivfs
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LA b D S2EREE CRURER ER 21T 5 . AEBROHMIZLUT D 2 5TdH 3,
1 4200 x22F%—D 360 EORIPD b AN %k L7z & % 0K 2 WGl 5
&,
2 HANERICY 2 AF v —BBRRL I —%— (LT, BikE) LEHLTW
moa—HF— (LUF, IEERE) OEW G I E % KT T D H 2 HGEE
T5I L,

331 =ERITE

M 3-7 () DXSCHELPLEINEFNLDY 2 AF ¥ —%FT\w, 3 BEIELWY = 2F
— R L 72 A & AT, ENEN 100 BT OY 2 A F ¥ —%{To 77,
Mz T, 360 FEDJEFD O N %R L 20RO E b ML T 2720, X 3-7 (F) X
212 360 fE% 45 3 D100 F, ZnZ oM & DFRFRE D FH 7z,

LEX Y, REBRIZTI~VOFIETIT,

[. 420V 2 AF ¥ =& INTVIFBIGREHET 2,

M. V225 % — 1 DEVIREL LR LZWY 2 A F ¥ —%1T 9,

M ALY 2 RF ¥ —% & o2RED D 3 HREFZEFREL VY = 2 F ¥ — OFEHA
WHEL 72 5. BRI & AT

IV. 100 [MOEEBESKT Lz, MEX ASEEAFELCRHLY 2 AF ¥ —%1T9,

V. 025315 BTt cEzb, Y2 RF ¥ —2E2 U517,

DIAFr—1:EIL
o

~

OE~360E (45E %)
270
1 l \ 225[k M CON315R
CIAFY—2 VIAFr—3 UIRAFv—
”?§¥$ : /E§¥; e %%4 1808 ;U OF

1351""'-- ........... < asE
90

X 3-7 YxAF¥—DORBEF(E) 45 BB T ErOFE L 24 A -V R(R)
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332 REERR

3-8~ 3-111FY =z xF % —&

ﬁ%‘k#l“fi%‘@400/:x¢« — DK E R
LCw3, [EY] & BcHF] 88RE. JEERE L D IC2AE 0K 100% TH
5, THFRT (K 3-9) & TE£FRT] (K 3-10)135 L 0MAE T 100% THh 5 23, [4HFRi]
1% 225 . [T/AETFRIT] X135 B, EmEH#SAE SN,
[ERYA
mEE  mlEERE
100
2 80
C
b
40
(o)
% g
0
45 90/ 135/ 180/ 225)% 270/% 315)%
=13
3-8 45 EHD [EIZ] OFFBEER
H TFHi
mEEE mIEERY
100
2 80
C
-
40
(o)
% g
0

45

90/

1356 180K 225/% 270 3150
A

X 3-9 45E&HD [HFHI] OFEHRER
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3-12 L X 3-13 IFHFEHEH 572 225 & 135 OIS 26 = AF ¥ — &8 L T
WAERTTH S, 225 EORE [ TFRT). 135 ORIt [EFH] oYz XAF ¥ —% LT
WRICH Db LS, Hic [E] EEREINTWE, ZOHRFFNCTHL TV 3HiEDR
K EZCunhnizy, [HEIZL] LEZHBINTHwE b5,

3-12 225 EORDOEBMR (F : posel=gesturel)

3-13 135 EORDOEHBMR (F : posel=gesturel)

36



3-14 BY 2 RAF ¥ —BHRELIIEEREODAE LD 4ODY 2 AF v — DK
FEHLIAERTH D, FhE 100% L o Th Y| B LIFBRFORMEOE VAL LN
B, T ZNEN 0% LOFEFHETH Y, Loisir b TH Y 2 XF v — DA
HHETH D, 2 D720, WADPEIEL BEIn Ry F DREIGEEL 242DV 2 XF v —
ZHGTH, vRy F OEFICHT 28I TchH s LEZ 5,

R
m RS
100

@80
itk 60
3@

40
S
%
220

0

OFf  45FF  90FF 1358 180% 225/% 270/ 315/F
=13

X 3-14 420Y 2 AF ¥ —DFBREL YL -HER

37



4 BEORy ORI FEER
41 BEIARY ORI

TurtleBot3 ZllfHl 3 % 72911, ROS ETFHEITE N2 Python 7'v 77 L% ETT 54
BbH b, 234 THhREZXHIC, 207a T LBEITINLDIE, ROS H PC £721%
RaspberryPi L CH %, 2D 7 v 27 Lt Azure Kinect i PC 225 UDPEEIc X ko
T& 77— &Ik %, TurtleBot3 Z#lfHI3 %,

7m 77 LD5 b, TurtdeBot3 ICHIHAHZEF L T80 2L 72 b DHBLUT T
H5,

set_data() #T— RDEKE
if status==True: #% 8= — F ON
print("True')
cmd_vel_pub.publish(move_cmd) #FE B S DIEE
else: #¥ @€ — F OFF
cmd_vel_pub.publish(stop_cmd)

ZH status (IBEIE— F B34 v A 70 DREEZEMNL TH 0| 4 v OO BEIEM4
(move_cmd) ZFfT L T\ %, & 7 ORI 5EG] IS F 1k dy 4 (stop_cmd) ZFITL T3,
248 move_cmd % stop_cmd 13, TurtleBot3 #HEHlfHI T2 =D IcH O T3, A
T XS ICHIEBE) & BHEBE) OEE I LTz ZnIE 0 OffZ30ET 2 & TEHn
Ay MMIMHILEZ BT 5,

move_cmd.linear.x #HIRAE)
move_cmd.angular.z #[a L% H)
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TDEZHEHCT, LFD X 91T Azure Kinect 22680 N385 RE2 Y 2 A F v —
H5 (value) & LT, BBk y + ORI 21T 5, value DIETHRMADILT 5 Z & T,
TurtleBot3 DEIfEZZEHL T 5,

b, HEOMEIZZ Z CIREEMZF L 7225, EERICIE TurdeBot3 & AY) & D% —
ENCARD 728, [MEEEE O fE (move_cmd.angular.z) (ZEI{EHFICEET 25, ZDHICDONT
FXRECdR R B,

def set_data():

if value ==1: #IEN7 (k)
move_cmd.linear.x =0
move_cmd.angular.z =0
count=0

elif value ==2: #4 Tl (RegtE D R
move_cmd.linear.x =-0.15
move_cmd.angular.z = 0.26
count=0

elif value ==3: #IEFHT CREERE Y i fiem)
move_cmd.linear.x = 0.15
move_cmd.angular.z = 0.26
count=0

elif value ==4: #EICHE T (BE)E— Foy] ) &)
move_cmd.linear.x =0
move_cmd.angular.z =0
switch_mode()

else:
move_cmd.linear.x =0
move_cmd.angular.z =0

count=0
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BaEiory OBEIE—FOAY - A7V EZIUTOL SR> Tw 5, [EICHTF
DYz AF ¥ =725 40 K TR I 115 L status D True & False 23U 0 Fb 5, Z Dik
B ostatus 22 True & o786, B Ry P2V 2 XAF ¥y =1L o TEIfFS® B2 LT
% 2, status 2 False & o728H, BEnKRy MIEARY 2 XA F ¥ —ICHRIGL &\,

def switch_mode():
global status
global count
if count>40:
if status==False:
status=True
count=0
else:
status=False

count=0

count+=1
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4.2 EEOHHEGE

421 BERE. REREDORE

MRV OB Cclx, BEim KRy b % —EDORE ChEll & % 720, BT8R IC X V3
DIEZLAT D X HICHEL Tz, ZoOffilds X 242 1700mm O FffE % i < fHIC 72 -
TWwb, L2L, KORESLOT 2 REEICKY ., ELRMAE MR- CEhl T2 L8 TE
BhoTee ZNICE Y, 2 —F—2WMRHEPH A S 1ZAH L TL E v, R RIAERE ~D
HEPECCLE -7,

move_cmd.linear.x=0.15 #ATRLE)
move_cmd.angular.z=0.26 #[al RS El

FERCOME Z RR S 2 720 IR E R FIH OS2 AT O@EY ITED 5,

o ¥ AECHMGEIOFIICIRAS Z L,
o ¥ LofiiEEICEICHEDI L,

TN DZEMN &3 70 P il 2 v 726l 2 8 A3 5,
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422 PHIEICDONT

P I BARE & BUSE DRz 10t Ll 7 4 v Kp x W CTERZ i L <7 4 —
Foxy 2z 522 5 GG <TH 5, mGEoH.Lic AW E IS 261, AL o btz
—E AR OHIE O ST Ic BT PHIEZIT 5,

MR oI A RIS 2556, K 4-1 DX 5 RO b0 E DXL 2354 L, g
FOEMICT—F =233 & EuRy P BRLEENT 5 2 LT —3F —BWREIFH O .0
K3 X o icHlis s,

PEEEZ —E oA bR, K 420X 5 IcHEfHE DXL AFRAELZLE X, E
G I APNCE D L THICHER L, WA I3 I hem 3 2 fli# %175 o

P I LT D R & I 7
FR{ER =K x (F BB — B iE)
CORED LIHERELUT O X 5 1C8E L,
BRI =K pissance X (BELHED BB (E—BEAE D L)
K Dgngey X (BRI o .00 F S — JERE O f8)

= KPaistance ¥ PR DA + KPcenter b b DI

BFREZIEEE cOREDfE L L7,

def pid(dis_Actual,cen_Actual):
dis_kp=0.001 FBBED (R 105 % IS 4 >
cen_kp=0.001 #hL b DI I3 2 Hefl 7 4 v

dis_b1=(dis_Actual-1700)
dis_p=dis_kp*dis_b1 #EFEE DA I3 5 P filfEI

cen_bl=(cen_Actual-0)
cen_p=cen_kp*cen_b1 #hd b ORI 2 P &=

return dis_p+cen_p # il

ZOEFEIE Azure Kinect IC X 23837 v 7" 5 AN CIT W EHERERE % ROS A PC i UDP
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HETEET 5,

4-1 BERE = BYR .0 2 FilfH

EBVSE WSS

4-2 —EDEHEZR-OHIE
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43 FHIEER

431 FHEITE
HE LM T 5 720, WREORMY & aKy bk ¢, PHEsY & P

HIfE 7 L oSfEc 10 M3 2oEE%21T 5., AzureKinect IC X > CTEOLN-F% T coOFiE%
BEhnRy &Aoo LCEHIlT 5,

432 EREER

4-30 X 5 icwiEaE & Azure Kinect D fhEfE % 1700mm, Azure Kinect ® 5 X % 920mm
WCEE L7z, C OFEERERET X, SRAERRC FIkCcH v, iirE oo T v coeH %
Azure Kinect 8¢ 52 5035 K H ICED 77,

X 4-3 SEERBUE
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433 CRIEFRER

KEOEREZLUTOKX 4-4.K 4 -5 3wl X BRI A Y L 5efh o FEEE2S 1700mm
R 7=NT VBB ZLRET L WEEITH 5,

PHill{#Hl & v

1900
1850

& 1800

1750
1700 -¢:u'!!!!!ff!tff3sg"""""".‘a.iiji"“'\a;!"""hzzg
1650
1600
1550
1500
1450
1400
1350
1300
0 50 100 150 200 250

7 — 2 5]

[Ww]Zess S - ¢ < O (v

B 4-4 P&lHD Y EBROHEREE (B

PHillfil 72 L

1900
1850

1800 f'f
1750
1700 ,t\i\\k_ /
1650 /
1600 N\ //
1550
1500 \\ 7/
1450 /7
1400 \w/
1350
1300
0 50 100 150 200 250

7 — 25 ]

W] B S - 3 T R

B 4-5 P HlfH7Zz LEBROEIERSSE(—H)
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4.4 FYHh

4 -4, 4-5 DRBOMERZ L LD-DONK 4-6 THD, BT 7 LIk
HEFE 2R U IROBUED B IEEE, & ORUE S 5/ NEBEZ R L. REIDEE OIEZ /R L T
W5,

P il v DEEFE D13 5 28 P ilf#l 22 L o FREEFE X Y BEEETH 2 1700mm 12w
BlEIC 7> T b, E 72, iRIERE L Ro/NEEEDOZB) DR/ <L X Y IEMEIC—E D ih#E
BRENTHBE T ERbh 5,

PiilliHld b DEGETH LV OEENRDH 505 B HBELL T THELBE R LT T
VAEWNBZLRD Y MEKELT2ICEHNTLES EBFHRATHL EEZLNS, Tz,
Rie EDBREGIC X > CHEUELLF T 5 LEZbN D,

BEREFI) & B DIE

1769mm

1800 T 1794mm —

1660mm

1391 mm —

(WWIBEFERS - ¢ St D e e S

PHIEHH Y PHEH7Z L

4-6 PEHEFE L RBDIE
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b 1Y —AvR—T7zx—R [FEFA

hl Z—H—ARXR—T7z—XITDWNT

HE L < 2 B EN AR EUE 2418 13, 5-1 ® X 51 Azure Kinect DBUR% 2 —H —
BRZZEIChE70, HERELELYST VI —F - v 2 —7 2 —2%EKL 7,
IF, 2—#—A4 v2—7x2—2% Ul £EHT 3,

USSR 5-1 Cl3##Eie Ky + LD Azure Kinect H PC OBR % MEHRIC X b 4L5E = &
—ICHER T 2 L ZHEL T35, AWK TIEZ Z ETIIFETL TV,

Azure Kinect

B 5-1 AN
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52 UlZHELIBERRURE

AEEICE T 22— —Ic L o TRERREROFRIE. (BRI, [FEE T T2 Y=
AFx—] [aXxy tofiE] TH5,

[HR{R ] 12V T A& 4 LT Azure Kinect 225 L 72 b D2 FKIRNT 3HERD 505, —
DDTNA ZAEREET 7Y CRIKRHCER T & 2 WEIfR E. BEIC Anaconda T L T3
Azure Kinect # ULl 7 7'V 7y —v a v T2 2 L1 TE kv, ZD72®, Anaconda T
WA L7=MBE Y 4 v F o % Ul ZEK T % Unity ~& 55325 2 Lic L 7z,

[FAHINTVWEY 2 2Fr— ] F. X 5-2D k51T, YOV AF v —p3EICAT
ENTVEINREEEN YO X2 T 23022 —F—D{ETLI-DICLETH S,
Anaconda THE~ZY 2 XA F v —F— &% UDP@BETZITEY . FHITHIEG L ZHEERICEL
IH3B,

SE0EREZRELNS
HENEFERZ 21DV

> Ul

AFZHEIICHLTOEY
BFETEIVICEIEET

LohtREIhTAL
BELHH T

K 5-2 FFHINTWBY 2 RXF v —FRRNOLEY
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Ry OB X, 2—F—DFAICT Ry F BEEL 72854, MiEREEr 27
DICRETH S, K 5-31F, 2—F—=2AWRICu Ry MIBERRIH 256 L EWY;
ADHETHZ, ury FONBEERREHZ LT, vRy FEBIOKEHEY - KEEE Y
DHIWT 2 BEIRFICTT 5 2 B TE B,

ARvrDMERT HEL ARvrDEERT FY

K 5-3 vRY ONERROEEDLE

oRy FOMEZFRTIEA, vRy FAHCMEERZHEEL, TOMREERETSC
EDEF L, REEICHCOHEHE T 2HEEZIERL vy, itoT, rKy MIC
EONZY 2 AF v —T —Z2DERELLu Ry FOMEEHET D EIC Lz, 7277 L
MEREi 7 EOERCEBEO v Ry b OBENIEEIE Uil by, fMa <, Ul ETiEP
HlHEZZEEL CnhWnizd, ZL0INPEL L L ICHERTINERD D,
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5.3 1ERK L7z Ul BIE

5-4 ML 72Ul THD, 2—F—DIEMDE =X —C, Ul 258H X 7z WA e
L2 LEMELTVS, BN [HEZBINTWEI Y2 2AFy— i [aRy b0
REE | BERIREN D, MENICITE=X —DffEZ FAlIc LB E2xbor Ry b OHEER
BEAFREND, K 5-5, K 5-6, 5-THY 2 AF ¥ —%{ToERTH 2, \PD
YrRAFry—tuRy FOMEICHIELTELAD Ul ZIELLELLTWBEZ LRG0 5,
2K 5-7 TCIro T B BICHFICBL Tk, vy bOBEI€— Fot v+ 7230
ftanzd X5ickhoTn3,

ORvrDBEBIFOFFTT |

ONIzFBIzIE !
BICHEFELEOTIES

5-5 EF%HEICLZL Zo UI

50



5-7 BicHFEEZENTNS & XD UI

51



4=/ ;
6 ¥Ewm HAEHA
AWfgecli, BEIRMEERELBICBIT S [V 2 2 F v —CIET238EH Ry | off
DCFENL, KEL DT TC320HEZBT [V 22X F v —CERIET 288 aFRy b OF
FRxwiT> 77,
1. BEATLAHELLY 2 A F v —RW N TETB L
2. AWBLIA-Y2RAFr—llkdukry roR{ErncEs L

3. uFRy bl AVOHHE —EIEOHIHATE S &

1 O HEIZDWT I, AzureKinect 2 L7z ik b, A\VOREY #ENL 236 A
W ERERET A LICRIh L 77,

2 DHEICOWTIEZ, UDPEETY 2 A F ¥ —F7 — X% ROS IZED . ZHITHHE L =6y
EMEFTINDL LI LT & TERL =,

3OHEICOWTIZ, UDPBETY 2 A F ¥ — 7 — X L EIFICHR T Cofpificio <
FIHT — 2 2% 0 PHIFEIZITo 2Ry F & A\WOIFEREZ —EICfE2 2 LI L 72,

¥ 72 FEigtbofhic, BEAUKERELEBEZHEL, V7 by 2 TR L LT, HFHRae
BLLTWES I Ul 2K L 7.
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[1-3] FefTHFSE DR HBIEE
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[2-1] TurtleBot3 Waffle Pi
https://e-shop.robotis.co.jp/list.php?c_id=93

[2-2] Raspberry Pi 3 Model B
https://www.iodata.jp/product/pc/raspberrypi/ud-rp3/spec.htm
[2-3] OpenCR
https://emanual.robotis.com/docs/en/parts/controller/opencr10_jp/
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dk/8pp5vxmd9Inhq?activetab=pivot:techspecstab

[2-6] Azure Kinect F7 4 b 7 v F v 7 O
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https://www.buffalo.jp/product/detail/bsmpb6718c2bk.html
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BEioRy ro a5 A

#! /usr/bin/env python
-*- coding: utf-8 -*-

Created on Thu Oct 28 13:24:39 2021

@author: student
import socket
import struct
import rospy

from geometry_msgs.msg import Twist

h=0

M_SIZE = 2048
status=False
count=0
#waffle_pi

cmd_vel_pub = rospy.Publisher('cmd_vel', Twist, queue_size = 1)

rospy.init_node('move")

move_cmd = Twist()

stop_cmd = Twist()

def switch_mode():
global status
global count
if count>40:
if status==False:
status=True
count=0
else:
status=False
count=0

count+=1
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def set_data():

if value ==1:
move_cmd.linear.x =0
move_cmd.angular.z =0
count=0

elif value ==4:
cmd_vel_pub.publish(stop_cmd)
switch_mode()

elif value ==2:
move_cmd.linear.x =-0.20
move_cmd.angular.z =0
count=0

elif value ==3:
move_cmd.linear.x = 0.20
move_cmd.angular.z =0
count=0

else:
move_cmd.linear.x =0
move_cmd.angular.z =0

count=0

def testprint():
print('OK")

def move_game():
if move_cmd.linear.x==0 and move_cmd.angular.z==0:
cmd_vel_pub.publish(stop_cmd)
else:
move_cmd.angular.z = move_cmd.angular.z - h
print(move_cmd.angular.z)

cmd_vel_pub.publish(move_cmd)

def main():
host_ip = '192.168.1.8'#ros laptop
#host_ip = '192.168.1.9'#raspi
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port = 50002

client_ip = '192.168.1.64'

client_address = ('192.168.1.64', 50000)

#locaddr = (client_ip, port)

rate = rospy.Rate(10)

#OQV 7y FEERT S

sock = socket.socket(socket. AF_INET, type=socket. SOCK_DGRAM)

print(‘create socket’)

#QBEFAPTHEHTEIIP T FLARLF— BB ZHEE

sock.bind(("",50002))#port D AIEE

status

while not rospy.is_shutdown():

try:

# @Client 2> & D message D ZATBHLA
#print(‘start')
print('Waiting message dis")
distance, cli_addr = sock.recvfrom(M_SIZE)
distance_int=distance
print('distance',distance_int)
#print(str(struct.unpack('>d',distance_int)[0]))
global h
h=float(str(struct.unpack('>d',distance_int)[0]))
print(h)

print('Waiting message1')

pose, cli_addr = sock.recvfrom(M_SIZE)
pose_int=pose

print('pose’,pose_int)

print(str(struct.unpack('>d',pose_int) [0]))

#print(‘finish")

global value

value=float(str(struct.unpack('>d',pose_int)[0]))
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set_data()

if status==True:
print('True')
move_game()

else:
cmd_vel_pub.publish(stop_cmd)
#False DBFiZ1EE % (stop_cmd)

except KeyboardInterrupt:

print (‘¥n .. ¥n')

sock.close()

break

if _name_ =='__main_ "
try:
main()
except KeyboardInterrupt:
#except rospy.ROSInterruptException:

pass
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VzRF X —RBHT—2RET 07T L

This is a python port of the simple-sample project from.
https://github.com/microsoft/Azure-Kinect-
Samples/blob/bf2{8cf95d969dcc7842c4c450052fe5a943c756/body-tracking-

samples/simple_sample/main.c

import traceback
import sys
import ctypes
import os
import cv2
import time
import datetime

import numpy as np

# Add .. to the import path
sys.path.insert(0, os.path.abspath(os.path.join(os.path.dirname(__file_ ), '..")))

import kd4a

def VERIFY (result, error):
if result = k4a.K4A_RESULT_SUCCEEDED:
print(error)
traceback.print_stack()
sys.exit(1)

def print_body_information(body):
print("Body ID: {}".format(body.id))
for i in range(k4a.K4ABT_JOINT_COUNT):
position = body.skeleton.joints[i].position
orientation = body.skeleton.joints[i].orientation

confidence_level = body.skeleton.joints[i].confidence_level

print("Joint[{}]: Position[mm] ({}, {}, {} ); Orientation ({}, {}, {}, {}); Confidence

Level ({})".format(
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i, position.v[0], position.v[1], position.v[2], orientation.v[0], orientation.v[1],

orientation.v[2], orientation.v[3], confidence level

)

def print_body_index_map_middle_line(body_index_map):
print("print_body_index_map_middle_line not implemented")

uint8_t* body_index_map_buffer = k4a_image_get_buffer(body_index_map);

// Given body_index_map pixel type should be uint8, the stride_byte should be the same
as width

// TODO: Since there is no API to query the byte-per-pixel information, we have to
compare the width and stride to

// know the information. We should replace this assert with proper byte-per-pixel query
once the API is provided by

// K4A SDK.

assert(k4a_image_get_stride_bytes(body_index_map)

k4a_image_get_width_pixels(body_index_map));

int middle_line_num = k4a_image_get_height_pixels(body_index_map) / 2;
body_index_map_buffer = body_index_map_buffer + middle_line_num *

k4a_image_get_width_pixels(body_index_map);

printf("BodyIndexMap at Line %d:¥n", middle_line_num);
for (inti=0; i < kd4a_image_get_width_pixels(body_index_map); i++)
{
printf("%u, ", *body_index_map_buffer);
body_index_map_buffer++;
}
printf("¥n");

if _name_ =="_main_":
device_config = k4a.K4A_DEVICE_CONFIG_INIT_DISABLE_ALL

device_config.depth_mode = k4a.K4A_DEPTH_MODE_NFOV_UNBINNED
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device = kda.k4a_device_t()

VERIFY (k4a.k4a_device_open(0, ctypes.byref(device)), "Open K4A Device failed!")

VERIFY (k4a.k4a_device_start_cameras(device, ctypes.byref(device_config)), "Start
K4A cameras failed!")

sensor_calibration = k4a.k4a_calibration_t()
VERIFY (k4a.k4a_device_get_calibration(device, device_config.depth_mode,
k4a.K4A_COLOR_RESOLUTION_OFF, ctypes.byref(sensor_calibration)), "Get depth

camera calibration failed!")

tracker = k4a.k4abt_tracker_t()

tracker_config = k4a.K4ABT_TRACKER_CONFIG_DEFAULT

#tracker_config.processing_mode =
k4a.K4ABT_TRACKER_PROCESSING_MODE_CPU

VERIFY (k4a.k4abt_tracker_create(ctypes.byref(sensor_calibration),  tracker_config,
ctypes.byref(tracker)), "Body tracker initialization failed!")

cap = cv2.VideoCapture(0)

isWaiting = False
isRecording = False
recordSkeleton = False
start_time = (

now_time =0

prev_time =0

record_count =0
record_period = 500 # 2sec.7

record_times = 100 # 10times

while True:
sensor_capture = k4a.k4a_capture_t()
get_capture_result = kda.k4a_device_get_capture(device,
ctypes.byref(sensor_capture), k4a. K4A_WAIT_INFINITE)

ret, frame = cap.read()

prev_time = now_time
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now_time = time.time_ns() // 1000000 # millisecond
if isWaiting:
if (now_time-start_time) < 5000:
# A red circle blinks for 5 seconds to wait for user is posed.
if (now_time-start_time) % 1000 < 500:
cv2.circle(frame, (50,50), 20, (0, 0, 255), thickness=-1)
else:
# After 5 seconds, coordinates of a skeleton are recorded every 2 seconds.
# Resetting start_time
start_time = now_time
isWaiting = False
isRecording = True
record_count = 0
elif isRecording;:
# A red circle appears while the coordinates of the skeleton are recorded.
cv2.circle(frame, (50,50), 20, (0, 0, 255), thickness=-1)
if record_count < record_times:
if (prev_time-start_time) // record_period != (now_time-start_time) //
record_period:
record_count += 1
recordSkeleton = True
if record_count >= 1:
cv2.putText(frame,  '{0}.format(record_count), (100, 70),
cv2.FONT_HERSHEY_SIMPLEX, 2, (0, 0, 255), 2)
else:

isRecording = False

if get_capture_result == k4a.K4A_WAIT_RESULT_SUCCEEDED:

#frame_count +=1

#print("Start processing frame {}".format(frame_count))

queue_capture_result = k4a.k4abt_tracker_enqueue_capture(tracker,
sensor_capture, k4a.K4A_ WAIT_INFINITE)

k4a.k4a_capture_release(sensor_capture)
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if queue_capture_result == k4a.K4A_WAIT_RESULT_TIMEOUT:

# It should never hit timeout when K4A_WAIT INFINITE is set.

print("Error! Add capture to tracker process queue timeout!")
break

elif queue_capture_result == k4a.K4A_WAIT_RESULT_FAILED:
print("Error! Add capture to tracker process queue failed!")
break

body_frame = k4a.k4abt_frame_t()

pop_frame_result = k4a.kd4abt_tracker_pop_result(tracker,

ctypes.byref(body_frame), k4a.K4A_WAIT_INFINITE)
if pop_frame_result == k4a.K4A_WAIT_RESULT_SUCCEEDED:
num_bodies = kda k4abt_frame_get_num_bodies(body_frame)
#print("{} bodies are detected!".format(num_bodies))
for i in range(num_bodies):
body = k4a.k4abt_body_t()
VERIFY (k4a.k4abt_frame_get_body_skeleton(body_frame,
ctypes.byref(body.skeleton)), "Get body from body frame failed!")
body.id = k4a.k4abt_frame_get_body_id(body_frame, i)

#print_body_information(body)

if i==0;
if recordSkeleton:
recordSkeleton = False
# 32 joints, 3 coordinates and confidence
data_array = np.empty((32, 4), float)
for joint in range(32):
data_array[joint,0]
body.skeleton.joints[joint].position.xyz.x
data_array[joint,1]
body.skeleton.joints[joint].position.xyz.y
data_array[joint,2]
body.skeleton.joints[joint].position.xyz.z

data_array[joint,3]
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body.skeleton.joints[joint].confidence_level

date_now = datetime.datetime.now()

filename =
"{0H{1}.csv'.format(date_now.strftime('skeleton_%Y%m%d_%H%M_%S '),
date_now.strftime('%f") [0:3])

np.savetxt(filename, data_array, delimiter=',’", fmt='%.2f")

body_index_map = k4a.k4abt_frame_get_body_index_map(body_frame)

if body_index_map:
#print_body_index_map_middle_line(body_index_map)
k4a.k4a_image_release(body_index_map)

else:

print("Error: Fail to generate bodyindex map!")

k4a. kdabt_frame_release(body_frame)
elif pop_frame_result == k4a.K4A_WAIT_RESULT_TIMEOUT:
# It should never hit timeout when K4A_WAIT INFINITE is set.
print("Error! Pop body frame result timeout!")
break
else:
print("Pop body frame result failed!")
break
elif get_capture_result == k4a.K4A_WAIT_RESULT_TIMEOUT:
# It should never hit timeout when K4A_ WAIT INFINITE is set.
print("Error! Get depth frame time out!")
break
else:

print("Get depth capture returned error: {}".format(get_capture_result))
cv2.imshow('frame', frame)
key = cv2.waitKey(1)
if key & 0xFF == ord('q"):

break

if key & 0xFF == ord('r') and not isWaiting and not isRecording:
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isWaiting = True
start_time = time.time_ns() // 1000000 # millisecond

print("Finished body tracking processing!")

k4a.k4abt_tracker_shutdown(tracker)
k4a.kdabt_tracker_destroy(tracker)
k4a.k4a_device_stop_cameras(device)

kd4a.k4a_device_close(device)
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-*- coding: utf-8 -*-

import sys

import os

import glob

import math

import numpy as np

import keras

from keras.models import Sequential
from keras.layers import Dense, Dropout

import matplotlib.pyplot as plt

# "conda install tensorflow=1.15.0 keras=2.3.1" is required

if len(sys.argv)!=2:
print(‘Usage: python learn_skeletons.py savefile.h5')
sys.exit()

savefile = sys.argv([1]

num_joints = 32

num_features = num_joints * 3 # 32 joints * 3 dimensions

# X:input vectors, y: targets
X = np.empty((0, num_features), float)
y = np.array([], int)

# checking number of classes (<=100 classes)
num_classes =0
for i in range(100):
# checking the existence of folders (0, 1, 2,...)
if not os.path.exists('{0}'.format(i)):
break

num_classes +=1

# reading taining vectors

for gesture_class in range(num_classes):
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files = glob.glob('{0}/*.csv'.format(gesture_class))
for file in files:
print('Reading {0}..." format(file))
data = np.loadtxt(file, delimiter=',', dtype="float")
data2 = np.empty(data.shape, float)
# setting PELVIS as origin
x0 = data[0, 0]
y0 = datal0, 1]
z0 = data[0, 2]
for joint in range(num_joints):
data[joint, 0] -=x0
data[joint, 1] -=y0
data[joint, 2] -=z0
# normalizing |[PELVIS - NECK] as 1
length = math.sqrt(data[3, 0]**2 + data[3, 1]**2 + data[3, 2]**2)
for joint in range(num_joints):
data[joint, 0] /= length
data[joint, 1] /= length
data[joint, 2] /= length
# Rotating skeleton around the vertical axis
for angle in range(0, 360, 5):
cosval = math.cos(math.radians(angle))
sinval = math.sin(math.radians(angle))
for joint in range(num_joints):
data2[joint, 0] = cosval*dataljoint, 0] - sinval*data[joint, 2]
data2[joint, 2] = sinval*datal[joint, 0] + cosval*dataljoint, 2]
data2[joint, 1] = datal[joint, 1]
# Appending learning vector
X = np.append (X, np.array([data2[:,0:3].flatten()]), axis=0)
y = np.append(y, gesture_class)

(num_samples, tmp) = X.shape

y_keras = keras.utils.to_categorical(y, num_classes)

model = Sequential ()
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model.add(Dense(units=200, activation="relu’, input_shape=(num_features,)))
model.add(Dropout(0.1))

model.add(Dense(units=100, activation="relu'))

model.add(Dropout(0.1))

model.add(Dense(units=num_classes, activation="softmax"))

model.compile(loss='categorical_crossentropy', optimizer="adam', metrics=["accuracy'])

#history = model.fit(X, y_keras, epochs=100, validation_split=0.1, batch_size=200,
verbose=2)
history = model fit(X, y_keras, epochs=300, validation_split=0, batch_size=200,

verbose=2)

result = model.predict_classes(X, verbose=0)

total = len(X)

success = sum(result==y)

print('Correct rate')

print(100.0*success/total)

model.save(savefile)

plt.xlabel('time step')
plt.ylabel('loss")

#plt.ylim(0, max(np.r_[history.history['val_loss'], history.history['loss']]))
plt.ylim (0, max(history.history['loss']))

#val_loss, = plt.plot(history.history|['val_loss'], c="#56B4E9'")

loss, = plt.plot(history.history|['loss'], c="#E69F00")

#plt.legend([loss, val_loss], ['loss', 'val_loss'])

plt.legend([loss], ['loss'])

plt.show()
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This is a python port of the simple-sample project from.
https://github.com/microsoft/Azure-Kinect-
Samples/blob/bf2{8cf95d969dcc7842c4c450052fe5a943c756/body-tracking-

samples/simple_sample/main.c

import traceback
import sys

import ctypes
import os

import cv2

import keras

import numpy as np

import math

import openpyxl
import matplotlib.pyplot as plt
import struct
import time #added
import socket
import json
#import pickle
zsum =0

count =0
data_count=1
disMax = 0

disMin = 10000

M_SIZE = 4056
ros_serv_address = ('192.168.1.8', 50002)

serv_address = ('127.0.0.1', 50003)

count =0
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pose =5

sock = socket.socket(socket.AF_INET, socket.SOCK_DGRAM)

# Add .. to the import path

sys.path.insert(0, os.path.abspath(os.path.join(os.path.dirname(__file_ ), '..")))

import k4a #Azure kinect

def VERIFY (result, error): #T 5 —
if result |= k4a.K4A_RESULT_SUCCEEDED:
print(error)
traceback.print_stack()
sys.exit(1)

def print_body_information(body): #body {&#{ body ID & PR & FEfE
print("Body ID: {}".format(body.id))
for i in range(k4a.K4ABT_JOINT_COUNT):
position = body.skeleton.joints[i].position
orientation = body.skeleton.joints[i].orientation
confidence_level = body.skeleton.joints[i].confidence_level
print("Joint[{}]: Position[mm] ({}, {}, {} ); Orientation ({}, {}, {}, {}); Confidence
Level ({})".format(
i, position.v[0], position.varray([1]), position.varray([2]), orientation.v[0],

orientation.varray([1]), orientation.varray([2]), orientation.varray([3]), confidence_level

)

def pid_dis(dis_Actual,cen_Actual):
dis_kp=0.001
cen_kp=0.001
dis_b1=(dis_Actual-1700)
dis_p=dis_kp*dis_b1
cen_bl=(cen_Actual-0)

cen_p=cen_kp*cen_bl
return dis_p+cen_p

def print_body_index_map_middle_line(body_index_map):
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print("print_body_index_map_middle_line not implemented")

uint8_t* body_index_map_buffer = k4a_image_get_buffer(body_index_map);

// Given body_index_map pixel typeq should be uint8, the stride_byte should be the
same as width

// TODO: Since there is no API to query the byte-per-pixel information, we have to
compare the width and stride to

// know the information. We should replace this assert with proper byte-per-pixel query
once the API is provided by

// K4A SDK.

assert(k4a_image_get_stride_bytes(body_index_map)

k4a_image_get_width_pixels(body_index_map));

int middle_line_num = k4a_image_get_height_pixels(body_index_map) / 2;
body_index_map_buffer = body_index_map_buffer + middle_line_num *

k4a_image_get_width_pixels(body_index_map);

printf("BodyIndexMap at Line %d:¥n", middle_line_num);
for (inti=0; i < kd4a_image_get_width_pixels(body_index_map); i++)
{
printf("%u, ", *body_index_map_buffer);
body_index_map_buffer++;
}
printf("¥n");

if _name_ =="_main_":

if len(sys.argv)==1:
print('Usage: python recognize_skeleton.py savedfile.h5')
sys.exit()

savedfile = sys.argv([1]

model = keras.models.load_model(savedfile)

num_joints = 32
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num_features = num_joints * 3 # 32 joints * 3 dimensions

data = np.empty((num_joints, 3), float)

device_config = k4a.K4A_DEVICE_CONFIG_INIT_DISABLE_ALL

device_config.depth_mode = k4a.K4A_DEPTH_MODE_NFOV_UNBINNED#%E €
—F

#device_config.colorresolution_mode = k4a.K4A_COLOR_RESOLUTION_OFF

device = k4a.k4a_device_t()

VERIFY (k4a.k4a_device_open(0, ctypes.byref(device)), "Open K4A Device failed!")

VERIFY (k4a.k4a_device_start_cameras(device, ctypes.byref(device_config)), "Start
K4A cameras failed!")

sensor_calibration = k4a.k4a_calibration_t()
VERIFY (k4a.k4a_device_get_calibration(device, device_config.depth_mode,
k4a.K4A_COLOR_RESOLUTION_OFF, ctypes.byref(sensor_calibration)), "Get depth

camera calibration failed!")

tracker = k4a.k4abt_tracker_t()

tracker_config = k4a.K4ABT_TRACKER_CONFIG_DEFAULT

#tracker_config.processing_mode =
k4a.K4ABT_TRACKER_PROCESSING_MODE_CPU

VERIFY (k4a.k4abt_tracker_create(ctypes.byref(sensor_calibration),  tracker_config,
ctypes.byref(tracker)), "Body tracker initialization failed!")

cap = cv2.VideoCapture(0)

while True:

sensor_capture = k4a.k4a_capture_t()

get_capture_result = kda.k4a_device_get_capture(device,
ctypes.byref(sensor_capture), k4a.K4A_WAIT_INFINITE)

ret, frame = cap.read()

frame2 = cv2.flip(frame,1)#added
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if get_capture_result == k4a.K4A_WAIT_RESULT_SUCCEEDED:

#print("Start processing frame {}".format(frame_count))

queue_capture_result = k4a.k4abt_tracker_enqueue_capture(tracker,
sensor_capture, k4a.K4A_ WAIT_INFINITE)

k4a.k4a_capture_release(sensor_capture)

if queue_capture_result == k4a.K4A_WAIT_RESULT_TIMEOUT:
# It should never hit timeout when K4A_WAIT INFINITE is set.
print("Error! Add capture to tracker process queue timeout!")
break

elif queue_capture_result == k4a.K4A_WAIT_RESULT_FAILED:
print("Error! Add capture to tracker process queue failed!")
break

body_frame = k4a.k4abt_frame_t()
pop_frame_result = k4a.kd4abt_tracker_pop_result(tracker,
ctypes.byref(body_frame), k4a.K4A_WAIT_INFINITE)
if pop_frame_result == k4a.K4A_WAIT_RESULT_SUCCEEDED:
num_bodies = kd4a.k4abt_frame_get_num_bodies(body_frame)
#print("{} bodies are detected!".format(num_bodies))

for i in range(num_bodies):
body = k4a.k4abt_body_t()
VERIFY (k4a.k4abt_frame_get_body_skeleton(body_frame, 1,
ctypes.byref(body.skeleton)), "Get body from body frame failed!")
body.id = k4a.k4abt_frame_get_body_id(body_frame, i)

#print_body_information(body)
if num_bodies == 0:
print("F L")
pose =5
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pose_byte = bytes(pose)

send_len = sock.sendto(pose_byte, serv_address)

elif num_bodies==1:
for joint in range(num_joints):
datal[joint, 0] = body.skeleton.joints[joint].position.xyz.x
data[joint, 1] = body.skeleton.joints[joint].position.xyz.y
datal[joint, 2] = body.skeleton.joints[joint].position.xyz.z

x0 = datal0, 0]
y0 = data[0, 1]
z0 = data[0, 2]

for joint in range(num_joints):
dataljoint, 0] -=x0
dataljoint, 1] -=y0
datal[joint, 2] -= z0

# normalizing |[PELVIS - NECK]| as 1
length = math.sqrt(data[3, 0]**2 + data[3, 1]**2 + data[3,
2]**2)
for joint in range(num_joints):
data[joint, 0] /= length
data[joint, 1] /= length
data[joint, 2] /= length
X = np.array([data.flatten()])
result = model.predict_classes(X, verbose=0)+1
count+=1

pose = (result[0])

pose_byte = bytes(result)
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send_len = sock.sendto(pose_byte, serv_address)

ds = struct.pack('>d',pid_dis(z0, x0))
pose2 = struct.pack('>d',pose)

send_len = sock.sendto(ds, ros_serv_address)#+— XDV 7 »
F to ROS

send_len = sock.sendto(pose2, ros_serv_address)

print(count,"BEf#",z0)

else:
print("EEA V3
pose =6
pose_byte = bytes(pose)
sock = socket.socket(socket.AF_INET, socket. SOCK_DGRAM)

send_len = sock.sendto(pose_byte, serv_address)

body_index_map = k4a.k4abt_frame_get_body_index_map(body_frame)

if body_index_map:
#print_body_index_map_middle_line(body_index_map)
k4a.k4a_image_release(body_index_map)

else:

print("Error: Fail to generate bodyindex map!")

k4a. kdabt_frame_release(body_frame)

elif pop_frame_result == k4a.K4A_WAIT_RESULT_TIMEOUT:
# It should never hit timeout when K4A_ WAIT INFINITE is set.
print("Error! Pop body frame result timeout!")
break

else:
print("Pop body frame result failed!")
break

elif get_capture_result == k4a.K4A_WAIT_RESULT_TIMEOUT:
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# It should never hit timeout when K4A_ WAIT INFINITE is set.
print("Error! Get depth frame time out!")
break

else:

print("Get depth capture returned error: {}".format(get_capture_result))

#cv2.imshow('frame’, frame2)

cv2.imshow('frame', frame)

key = cv2.waitKey(1)
if key & 0xFF == ord('q"):

break
print("Finished body tracking processing!")
k4a.k4abt_tracker_shutdown(tracker)
k4a.kdabt_tracker_destroy(tracker)

k4a.k4a_device_stop_cameras(device)

kda.k4a_device_close(device
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