V ? WESTWOOD
V ROBOTICS

BEAR" AAFERFH

Westwood Robotics® Corporation
v 0.3.3

© 2018 ~ 2024 Westwood Robotics
All Rights Reserved

1



1

3

4

&7
1.1 XFAEFH ...

1.2 &4

1.3 #)F T H# BEAR

fEM BEAR

21 BESES ...

22 @H ... ..
221 FHIFIR
2.2.2  JFHARER
2.2.3 IR

2.3 BITEREI .. ..

2.4 PID @& .. ..

REALZIAE (SDK)
3.1 Python ... ..
3.2 LabBEAR . . ..

AR s 5B

16
16
20
20
24
26
27
30

32
32
37

45



XFHFH

BERERA <> FRBA. 30 <list> = Python 1B A —FhEEZEE

FMT, BEAR RAILUEFFN “BEAR BEH]”, “BEAR JX5h2s” 2f “BEAR &R,

o IR MR ESEEBENINRE, MRREREST, AJRE2SH BEAR MR BFE,

o B
Xz ERT WRER6IF
IR MR ESEERINMIRAE, IRAIEREST, S BEAR BifaiK

=

. BE TS OSBERINNE, NRFERYT, SESNEN BEAR BRTER
5, HITESHERNEE.

b =

X2 “%%” RERIGIFo
“EE REESEZRREIFIRE, MRFEHET, SESWEN BEAR E/R™

B, HARSEERINAE,
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ARG L RRHERIVER X, B7IMEMEISEE L NERBLEIFENSHNER. —2
IFE, FERRLSEHE.
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oF

N
| NE RN RFHERNGER, BEHKEEZ BEAR RHEES BEAR WI{EER,
HAARMMEFERSENEIRLE, 53EitsFRAREBRNIE L.
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FEERNEERIRFEE, KBTS NNFHR A& LN,
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H7E BEAR AT EERS THRIEITRI BRI 100 BEAR STETTHRARTUTIR
[RILBIITHEITIEIV MY goal xxx I&TEo
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1.3 #1¥THE BEAR

a) JHIEELA

AT HERR, & 1M 25 TFE S5 BEAR FmBVEARM. BSMMEaERT.

B4 Koala BEAR Koala BEAR Muscle Build
=N KB02 KBMBO1
BE 250g 285g
BNEBE 9 ~ 33.6V (3 ~ 89)
BIREO XT30

Ehcgim Molex PicoBlade 53047 6Pin
FUEEIRE 1.82 x 1073 kg/m?

REBH Ky 27.3RPM/V 9RPM/V
HEEH Kr 0.35 Nm/A 1.16 Nm/A
IEEHE (15 # 3.5 Nm 8 Nm
I&EHE (15 F, &%) 4.2Nm N.A2
IEEHE (1.5 #) 10.5 Nm 20 Nm

3 1: BEAR Specification!

B Panda BEAR Panda BEAR Plus | Kodiak BEAR
EEN]EN PB02 PB02P CB01
52 685¢ 925g 2500g
WABE 9 ~ 50.4V (3 ~ 129)

BB EiE O] XT60 | XT90
=50 Molex PicoBlade 53047 6Pin
FUEEDIRE 7.44 x 1073 kg/m?

REEH Ky 14.3RPM/V 7.1RPM/V

HESEH Kr 0.67 Nm/A 1.3Nm/A

IEEHE (15 #) 13.4Nm 26.5 Nm 180 Nm
I&EHE (15 F, &%) 16.8 Nm 33Nm 240 Nm
IEEHE (1.5 ) 33.5Nm 67 Nm > 350 Nm

#% 2: Panda and Kodiak BEAR Specification'




b) Koala BEAR™ V2 (KB02)
Koala BEAR V2 (@S KB02) EAFEMNEBVBA. NIHFHNENRES
RABEHSNATSR, TEESE1IX KB02 B, BRUMBRSFHIEHITNSE,

- PUEMY KB02 BIBAERTMINIREARTSUEEEEPIFMEITE, fitiim
IREIRA 6 1 3mm BEHFIFLM 6 N M3 BOFLAFEMAMEZNE; EHEHIRE
4 2.5mm ERBFTFLAM 8 4 M2.5 BEFLUKR="MIEDIRE 4 1 2mm #HETFL
44 M3 BFLAFEMMEE, I, SERIREXFiabm o iRaym

M3 BAFL ] BT EIE S REMN4HE, KB02 RIFMIEREF L& 1o
"“IZEHE” B BEAR RIFRA/NT 55°C MBR FREAENNBINSERHERIEE, Re KRERT RS

ab
BEo

2KBMBO01 E&ER21E.




—— Mechanical
Electrical

1: Koala BEAR V2 Specs

&=
BS

MR TR, FREMMEREF BEAR.

o B
SAEHEX BEAR {RRFAIREIAY X TN KR EAEE, TARETING
MNimZE, MARER Koala BEAR BN M HRMHMHZE,

. BSEM KB02 HB—1MHREO, #HXEISH XT30, AHEZD BEAR {&EREY
BEX, KB02 EEERmMES1EN, #EKE!SH Molex PicoBlade 53047 6Pino KB02
AESHMANBETEEN: 9 E 33.6V,



& R
HIRshEsh SR EES, BEAR AJEEEM IR A ERIBER TEE—1PMRK
Nk FEBEIE, N EHREINER Li-Po BMHE, EN/IBERPMA
FTERAKBENR BB R B LUHTTE P MMIRIFEBE T,

o BERA  KB02 WRSEON M5 BAFL, G LUMEREZF A LERNZFAZIR.
S S5MRILHERL, RIARERZRRNESREN IMPa, BERARIMBKIE
FREF, FIESAIIE, NEBGRMEMAIFIEE.

o

¢ B REAMERT (CusO4) HMF (BERNEMEB “Nuke Cu” 3 “Biocide Cu”),
MEAMETFSRRLCRAPELINEBEZE RN, THEEBFRKHE (B, 1.
%) UM BEAR (8%8) MTMEHE ™. Fib, FERMREESINRESIME
I EIR,

L
ABFIEREFIRAMSBITE, SRIFELANELBEERIELSTIRER
FIRSMER PTFE BT H#H{TER, HEFERFIHITER A

Y B
| MFKEERRLANNE, BEATHRERNRAATIYE, EHFRK.

A B
| AL RRERAFERX, 57 EMAEIE R E SNSRI L SIRENS A&

o —2FH, FERLEHE.




¢) Koala BEAR™ Muscle Build V1 (KBMBO1)
Koala BEAR Muscle Build V1 (KBMBO01) & Koala RIIAEZERSNHITER. ER
7 Koala RYINKEMBEILIT, BEIRMUEEETE Koala BEAR V2 &R 3 F89H
¥, CEEEEMRIMEEFETRERNDESNA, RANERATFEHEEEDTIE
BRE, thinnIFENBAIRE. BEVBATIEE. VS AFHERANEEA. KBMBO1
REZIFRE L,

3x$3.00V 4.8

6xM4V 4.5 :
xM4T 03 o 8.PASSB

D

8x ¥2.00V 2.0

8xM3V 4
D42.5
6xM3V 4.5

6x$2.00V 4.5

6xM3V 12

2: Koala BEAR Muscle Build V1 Specs

o HiEM KBMBO01 FIRBAERTHINMIRELRTSNEETEE2PIFMATE. B
MR EIRE 3 D 3mm BREFEETFAM 6 1 M4 BEFLATFEMUMERAE,; EE
®A 6 1 2mm BREHFETFM 6 > M3 BLFLUURANMIEMFRMISE 4 © 2mm
HETFLA 4 > M3 BOFLATFEMMEE, Mo, BEEIRE X T HF O TR
BY7RN M3 BREFL AT A T Bl E 3t R b 4 #A&, KBMBO1 BN ERETF IR 1o

10



A g

NBREMZRS, IEAEMNE RS BEAR.

o R
HAEHEX BEAR {ERFIREIAY XTI KB E AR, FARETING
nAEE, MAAER Koala BEAR BiE NIRRT IE,

. BSEM KBMB0l E—1MEEEO, ELESH XT30, I5EZ BEAR &
REVEREX, KBMBO1 BBERNMES S50, #KE S Molex PicoBlade 53047 6Pino
KB02 AI#EZRMANEEEEN: 9 E 33.6V,

Y B
HIRshEsh SR A, BEAR AJEEEM IR /A EIIBER TEE—1PMRK
MR EEBEhE, L AHREINER Li-Po FBAMEE, siTESHIBEAIAN
FTERAKBENR BB KRB LUHTTE P MMRIFEBE T,

o BAEAE KBMBO1 AZEFHRDSH,

d) Panda BEAR™ V2 (PB02)/Panda BEAR™ V2 Plus (PB02P)
A&, BEMNARZETEFEHNLEEREN28, Panda BEAR V2 (@S PB02)
& BEAR RIIFHLEIEF, AUBEMRBEMERETMER RN SATFEEZMRA
&, Panda BEAR V2 Plus (@S PB02P) 2 PB02 BA&&EINAR, ENM. B
SUNKLFERFES PB02 MHE, TEEASESX PB02 NI, BRUNKSLEFE#H

T8,

- NIMENE PB02 WEBARIMIMNIREARTSUECEEFIFETE, Rt
IHEIZE 8 1 3mm BREHFTFLA 8 ™ M3 BaFLAFEMMEEAS,; EHIRE
8 1 3mm BERHFTFLA 8 I M3 BUFLUAKR=MIEIEE 6 1 2mm $HETFLAN
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COOLANT
4mm Push-To-Connect

8x @ 3Pin

113
40

8x D 3Pin 6x P 2Pin x3

6xM3 x3

3: Panda BEAR V2 Specs

6 ™ M3 BEFLATEMMERE, Lo, BEmEiREXTREHPOXNFRE 8 I M3
WBESCFLRT A FEE S R E=HIMHA. PB02 LUK PB02P BIAMMREIF &7,

12



A gE

NBREMTH, BAEMMEREF BEAR.

Y B
HHER X BEAR ERIRFIIREHEI X PRI KA & e, FAMFTMIMNG
InAE, MAAEER Panda BEAR BiE N HRMHIMASIE,

. BSEMY PB02 BE—1HEREO, ELESH XT60, AHEZD BEAR RIRH
B, PB02 AR MES#0, #3LEISH Molex PicoBlade 53047 6Pin. &2
B4FREFSEREIELSEN, PB02 rlEZMN@MNEETEEAN: 9 E 504V,

4: Panda BEAR Signal Ports
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& R
HIRshEsh SR EES, BEAR AJEEEM IR A ERIBER TEE—1PMRK
Nk FEBEIE, N EHREINER Li-Po BMHE, EN/IBERPMA
FTERAKBENR BB R B LUHTTE P MMIRIFEBE T,

« &R PB02 RKRREON M5 BOFL, TR EREFEALENZHAZIR.
S S5MRILHERL, RIRERERN&ESREN IMPa, BHNRENRL
ARG TRENERST, WEWEFEIZHIE 0.7MPa LU RS AFIEI8E
RURTRENE. BEEMARIBKIENRANF, ANESHRMINER, RRNGRINE MR

Y B

B RFEAMERT (CusO4) HMF (BEREMEB “Nuke Cu” 3K “Biocide Cu”),
MERIAME TSR LEBIERNEBLRERN, LEHEHHRKE (B, 1.
%) U BEAR (B1) NTMEHEMM. Fib, FRMRAETESINRE SIS

NEERRERE

Y B
AR LR EFIRARMSBIER, SRIFELIMEAMNBER IELERMERE
FIRSMER PTFE B R HITET, HEFERFIHITER A

o AR
| MFKEERRLSNNA, BEATHRERNAAZEHYE, EHRR.

o
[=]
7B LR RAVIEER XL, B0 R ER ELL AN SRR L2 SR EL A&
o —42IFE), FERRLSEHE.

T
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« Kodiak BEAR™ V1 (CB01)
Kodiak BEAR V1 (CB01) @FHNEITAKRENBITENRE Mk, RMHIFHER
K EREEES, ERTMAENBAZ T UNSANZTNE, RIREFRH
BYHARE RRFNFNITHIBE o

CB01 B9 CAD A, #i. BSNAZIESENTFMEM Kodiak BEAR IREHEER
TEHH. —BENMESTRE, BBERINTLEREBUXLE S 4,
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2 {#HM BEAR

21 HBESES

a) HE
Koala 25X Eh288YEBRIR A XT30 A3k, Panda R 5IIREHZZAYERRIFE N XT60 ok,

Kodiak Z&5IIRah2HYEEIRERO I XT0 Ak, HBiRimOMRMEERE XT30/XT60/XT9I0
EESBNEMIRIT: EFETEIAER, SRR/ SNSRIk, WE. 5

+|O O]-

5: BEAR BBREOSKM

/J\o

&
=

PG BEIRIR I R o

i

A[E BEAR HIEBJREBEINR. 3Fim. ENEREZ 1 BEAR BY, B{CEERAERBERN
BEAR FEB%,

B
TG N R PR SRAVERS, IBTEHEXER 1 BEAR BHEES BEAR NI{ES
s, FHENHMEERSENEIRS, [Tt ERREBRINE R

Fadd 75| Koala Panda Kodiak
{HEBEFE | 9 ~ 33.6V (3~ 8S) | 9~ 50.4V (3~ 12S) | 9~ 50.4V (3 ~ 12S)
HiFEO XT30 XT60 XT90
R 3: BEAR BEiRiTE
b) ¥ERIT
, BEMLIe=1F

#— BEAR #EHEEEBE— LED 185/, &R TH
BEE&N LED EAR, S EE*KE BEAR RN ARERE:

16



1ETATE BEAR EEBASEMARUERTER; The BBHETITE BEAR IKX5has
fERERT REHAAERG XA, A8IETITRK BEAR R,

¢) USB2BEAR i&ifligsk
FANBEFER Westwood Robotics 3I2HH USB2BEAR"™ #8531 RS485-USB @ifliEk
5 BEAR #1Ti@ifl,

o 3
| fEREMERA RS485 FLEER, XKER.

USB2BEAR %3k USB2.0 1&%, H RS485 #Z2 4 ¥ Molex Mini-SPOX 5268 A3k
(FEA &L 4 ¥ Molex Mini-SPOX 5264, 4S5 0050375043) BREEZEO5|BIfRE
MUK FFXIIEENE 6Ffo

( - N
[Westwood Robotlcs) 8 USB2BEAR
A Serial: xxxx O
0 e
OFF 2Mbps
\, , i 2 J
Terminal Resister Switch / Baud Rate Selection /

6: USB2BEAR #&[O5 |fFRE AR FF X

LEARKESAIEEREZ BEAR RoRSHESHENKRENMBEESEZE, BiVE
RS485 HERYRIHIGANI— 120 BRIBAIARIHEBERIEY R USB2BEAR MR IGBHEFXE
F “ON”, BIEgBEFERRIHBMEN, BRERZAXET “OFF’, USB2BEAR XA]H
F5 BEAR PSMYiBA RS485 I&&FBE, BIFHMHEIERT LREMNESEIFE, 5 BEAR
FoxdBy, BN SMbps #HiTEES.

d) BEAR &EORYHEE
LENRFAPE S BEAR B, 1aHNsEHEA NI UEENEAEETBERMNES,
mMERETFIRESAANTEMMNEHE. MEGEFAEEMM RS485 & —, EAILfEE
3% BEAR #1THSEE, NE 7 iR, HESEENBRKIMNRIIREESRAERN,
BN S SRR — 120 RUIBAILLimEERE,

NMBARKFEAIEFTEE S BEAR #, FIUMIERENRZASERNBZARNRAER,
EXMIBRT, FRBRARBAEA—RKESAR—FHENRES S —FHEN

17



- -~ . -7 =
-~ 7 ABEARFrontA , 7 ABEAR FrontA N

/ /" OPTIONAL: 1200hm Terminal Resistor / \
\

! ) \ |

! \
| [eeddee]
\ \

N GND A PassThru 7 N GND A PassThru
Estop B  PassThru_ ~ N _ ESp B PassThu
T T .y, " -7

k o .'.'0 s“‘ .I’¢
“ L
>
< <
N -  ——

? BEAR Front 1

GND A PassThru
E-Stop B PassThru

7: BEAR B9 558

EREZER, BAERASZ RS485 &K, SIMHE—T. AI—MARAERIFIRES
LPRARASMMESBRESESIABIEN, MEENRIMEZFIEREHER LM
NizHIZZE B &R B S USB iwH,

EXMERT, AR BEAR ESEOFSENPRLEE R AERFRESHENERE,
E. sER T —MERFHREELND ENE 2R, SZAEE, HESEENRK
HMEIFEESREN, BNEESENRERDI— 120 BUBHA iR,

P - = 2 % Sy
o = g ABEAR FrontA N ,7 ABeARFontA

-7 "AseArFrontA S 7 T ABEARFrontA Y <
N / \ 1 \
1 1
\ /
e e
esop 8 PasThru

N
’

\ GND___ A Passthu 7
N EStop B PassThu o

¢“"';'-"_0_ i \
KY

/ ~
, ~
“‘IIIII.'
3 &
~
H

/ 7 OPTIONAL: 1200hm Terminal Resistor
() L
AN ovee
m GND, A Fashe
\ Esiop 8 PosThn
T o
s -—-
K \
.
.

u
——
S

(73
&
g
18
I
1
\

&
»

8: BEAR M99 X §E#%

TR LR ERESH BEAR $HEE—IE, EEEEMRAE BEAR HRTFEBNEIR
BE; F—#FHFIE BEAR NEBHERNKEFRIZE, HFERTFE ID A%,

¢) 5 USB2BEAR &%

18



¥ BEAR Hf§545 USB2BEAR EENANSHE 3 M, WE Fim. EX=MiEZ
FRH, GND. A. B IsFIALEET) USB2BEAR ERUABRS IR, MIIA9M—XBIET
ESTOP S iHFHIRES . REHRERASRZER ESTOP inFEEEIES GND, 8
B XR T 2ERIFRIINEE, RMAKERER; BEXNEZANERE ESTOP M GND inF
ZERM—1 E-STOP 2%, E2BERT, BIMFAF E-STOP 2FHF X ESTOP
5 GND WA, Melf%izE S5 LA BEAR B9 E-STOP fRiFH14,

HITHEFENEER R GND # ESTOP inFi&E#EEl Westwood Robotics Wireless ESTOP
BEHRHENERF, MNMEERFPEBEESNR TEREMAIZES T EMNFTE BEAR £
B E-STOP #RiFHl. EARIIEHZEEZXNARFUREABESRALXTIENRFHX—=
ATHEE,

BXRRERIPENFANA, BSH )/ T

[
|

Westwood Robotics 1+ ™=
Wireless ESTOP

9: BEAR 5 USB2BEAR HUEIES %

-\@’- pe 3§
| 1Rt ESTOP S5IMEZ, XEF BEAR {FIEH1E ESTOP IREHMEIFEFRE,

f) E-STOP
% BEAR LB ESTOP imFEFRHEARE GND B, Eftk BEAR #EREY E-STOP

19



RIPAE, HEIRARIEAE 3 (DET RN HIGH, HEFEEERSE N 3, MR BEAR fE
BERTRRAZ E-STOP 1#17, MiZ BEAR #NASEEBIER, BIEEFRIBENH—TF
HREF; WMRE BEAR KRERERAEAL E-STOP 1£3F, N BEAR BRIFEMFRERT, &
KNI BIET

E-STOP fRiFHIHIB A LUEIE M BEAR BIFEREIRS T EEES A “37 Kk, IR XIE
ESTOP 5 GND Z[8IRUIEIERTFF.

EfZF2 BEAR Y E-STOP 1#1F, BLHARE ESTOP BEHIERE GND, AEEIRHE
FREREFFEEE AN “0” KX BEAR EfF8E, BIAf#kR E-STOP #1F, XER BEAR
REIRMAHERE 3 IEEN LOW,

EXHEFERSHTFERNFARGEE, FEH222, EXBEIERENFEHEE, BHS
i#]2.2.3,

2.2 @il

5 BEAR @283 BEAR SDK 5 BEAR MIEHEIFIRIZEREMM, EEHITIRE—
MHEZINEFSEARNEN, BTFEERESHITHIRE. AP AT LUE T IREUTHI IR P E
FEHRREETREFNHIRES, IEBIRAELEFEFRE NEFEHIERTHIZE,

AIDFIHEHETRATIFANVRRIRA, EASMIESH BEAR SDK S#zHI7IRHITRRER
TENAITEERIE,

2.2.1 EHIR

EHFIRPHESEFERDNMA: EBEFFEE (CONFIG) MREFEEE (STAT), 3 BEAR
EIWE “save_config” ¥H, EEEFFRTHIME SRBERBERETNER. KSEHES
FRENFIERRENEETFHRBETMBRERER, AEFNNEAERINMETRER
AN

i

7= )
=

REERDBRERNMREFE R, KR ES NNEFN AR E LR,

20



o R
| BIUNENERREFRE, ASRENRARIEYS—RXE N

BEAR. AURNTBNEESFSE (CONFIG) MRSEFREFSE (STAT) FIK.

21



REFFSE

R iR HIAATRE | BB | BUAME | &/IME | &RKE
id Ixzh2s 1D R/W uint32 1 0 0xFC
mode IBITIRI R/W uint32
baudrate AR LSS R/W uint32 | Mbps
homing_ offset ERE R/W float32 rad
p_gain_id FhEERRIERIIF G P | R/W float32 0.001 0 10
i gain_ id keI HI IR G 2 1 R/W float32 0.0001 0 10
d_gain_id [tk e s ﬁaum* R/W float32 0 0 10
p_gain_iq e BRI H IR 2 R/W float32 0.001 0 10
i gain_iq B BRI HI IR 2 R/W float32 0.0001 0 10
d_gain iq mﬁ%ﬁ£UWﬁ* R/W float32 0 0 10
p_gain_velocity RERHIFE S R/W float32 0.2 0 1000
i gain velocity RER UI$i“/~ R/W float32 0.001 0 1000
d_gain_velocity REE UI$1“/~ R/W float32 0 0 1000
p_gain_ position I ETHIIFE S R/W float32 0.01 0 1000
i gain_position I EEHIIFE S R/W float32 2E-05 0 1000
d_gain_ position U EBEITHIIFIE S R/W float32 0 0 1000
p_gain_ direct_ force BiENOElExD P R/W float32 0 0 1000
i gain_direct_force HIEiTE R/W float32 0 0 1000
d_gain_ direct_ force HIEE% D R/W float32 0 0 1000
limit_acc_max B K A8 3R FE PR ) R/W float32 | rad/s? 5 0 100000
limit_i max B A HH 8] B 57 PR R/W float32 A 5 0 100
limit_ velocity max R RE R/W float32 | rad/s 100 0 10000
limit_ position_ min IE TR R/W float32 rad -8 -8 8T
limit_ position_max I8 LR R/W float32 rad 8T -8 8T
min_ voltage B/ NENEE R/W float32 \% 6 6 60
max_ voltage RABANEE R/W float32 \Y% 40 6 60
watchdog_timeout & et R/W uint32 [ 0 0 10000000
temp_ limit low TETE (PREIEH) R/W float32 °C 80 0 125
temp_ limit_high TR ERR (M) R/W float32 °C 100 0 125
REFER
B R iR HIEAGR | BUEEE | BUAME | &/IME | &RKE
torque__enable it fERE R/W uint32 0 0 3
goal id B ARk R R/W float32 A
goal iq ELnvapisl=zPi R/W float32 A

22




goal _velocity Spe R/W float32 | rad/s

goal position B E R/W float32 rad -8 87
present__id LEIRIHAER R RO float32 A

present__iq LaiiAxEER RO float32 A

present_ velocity E LSS RO float32 rad/s

present_position HEiE RO float32 rad -8m 87
input__voltage HEimANEBE RO float32 \Y%

winding_temperature ZBERE °C RO float32

powerstage temperature | HEBIRFUEE °C RO float32

ic_ temperature HizeEE °C RO float32

error_status * MR B RO float32

*R/W: B[i%A]E RO: R

3 4: Table of Registers

23




2.2.2 ¥HAHGE

REF7FR

id BEAR B9 ID: BE—MSS 8 BEAR M#REID EBE—Mh4FrY 1D Rk xR,
mode BITIEL . FHERIFESE 2.3\,
baudrate RS-485 BBVEAFER: BRIFFHREE, BIVREEIAR SMbps.

homing_offset EARE: HAIMIE = RIRUE + SMURE. SHEFNSUREN,
FEIRREARURES EHE,

PID Gains PID Rig%: FAERIEESE 2.4/0\T,

limit_acc max ERABIRERS] (BI: rad/SQ)Z AETEN 2 (IEER) TRHIIR
s R AAINRE,

limit_i_max SRAMEERRE: HEBR Iqg MEHFEEER Id WRARSG (B A):
TEFMEERTEN, ANEHIAES I BEL, HIREIENRARHIAERS.

limit_ velocity max SRABEERS (BN rad/s): EER 1 (EEER) MR 2 (L
BRN) TEX.

limit_ position_min/max BEAR BYfH{IE £/ T (8MI: rad) : ¥ BEAR BYSERR
mEMEBY TIgENBEME L/ TR, WitkREREEERHIRE. =8, HE
BEAR Hiti ¥ B R ACEE AR EF AR LCCEEN AEREIRE. &R 2 (UE
=) MER 3 (BEAOEER) TE%.

min/max_ voltage &/]\/ KMABE: SMABEBHIZEENSIRE, EE6k, HEHE
NBBERFITEFMLEREER AR BE R EREREIR .

watchdog timeout &I JMBE (Bfi: us): H BEAR fFaE BB, BEAR #ARA
ERPEE RN HIRE URFER . (VEER 0 (HEERER) TEX. B JMHENEIS BEAR
BIT—ERANE LA R,

temp_limit low TR TR (8fi: °C): Z BEAR HRVEAXBIRREEBI LRGIE
EARRAE)TE LR, BEAR FEIZED LMERREXBEERRE, FNEMEIRAE.

24



temp_ limit_high 8 EPR (Bl °C): % BEAR R EBIEIREEBIT RS,
BEAR ¥ Bahf& e AEE BIRRESGIN 0, HIMMKRFRTFIE BEAR EfFEE,

RE&FEE

torque_enable BEAR BYiaiH FEERS S1TH|

EPN: K

0 - BfEREFHEREBENEIRNE;

1 - kathfeERE;

3 - & EStop RIFVLE, WRMAEF] BEAR NEERSNH AR L LERER.
RENAT

0 - BEAR ZfFEE;

1 - BEAR EfE#E;

2 - BEAR A fEREBFEXBEEIRMAATERE;

3 - BEAR ARNIEXREEIRMHANAL L 2EEER,

goal id BIATHEIMAERRA 1d (L A): EBBERTREA 0

goal iq BIFFHISEEEM Iq (BI: A): ¥ BEAR &Fi&ER 0 (HEER) MiERX 3 (B
BEHEBRR) NeSN, Iq SHEEHAERIEL.

goal_velocity BFRMHEERE (BI: rad/s): N BEAR &FHERX 1 (REER) BE
5 No

goal position BARMUE (BBfi: rad): & BEAR &FREI 2 (UEER) ER 3 (B
EBEHIEER) HuS N,

present_id/iq/velocity/position BEAR BYHFIERM. REURMUEBRS: Rik.
input_ voltage HAIMNEE (BfI: V): Rik

winding temperature Z&BRE (B{I: °C),

powerstage temperature HEBRHUEE (B °C),

ic_temperature I RE (B{I: °C),

25



2.2.3 $HIRICES

BEAR B F&REINHIERES 8 (IHRABIRERLFNEIRRS. HRAENRS
RN 1, ZRB—URFARERR. T

il | K8 | BFF o pes

0 | % | @8HER

1 | BE | 3R

2 | IR | BXUERE

3 | #iR | B W8 E-STOP

4 | IR | BRI

5 | $BIR | BHEIR

6 | IR | YA EEIR

711 RN 1

&= 5: iz (NRFTIF)
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IR

2.3

BARBUERANKIES, WESSBHEER, HENXSHEMRARIE TAEXE,

F#iZ BEAR AARYfuTes. HEERNSGAHED—PMEAGREEEBE TEANITET
PR (temperature limit low) HBYE., HIIBTFFR (temperature limit low) EETFIt
BEAR ERANEN RS EEN, HESESBmEL

BIMIBERBLIUEIRBETIR.

B WERE E-STOP HATFRI 0 (NEER) BHIRheREReR, B IWENSHA
IR, EEI BN ZA1S BEAR #iT—/RBEMNEMEI 1,

5MER ESTOP ES iR iItidiR, BIEMIEBESNEAN 0x03 BIEfESTFSR.
EBPR{I BEAR SEFR{IEHE H (I B PRE,

BRI\ B EB LR HE YN EREHERE.
MIBEEIRNFPNREXHERST, FEX BEAR #ITRE,

BT

BEAR Jzp2sBAFIE TR (mode) , 735E:

A &
H7E BEAR A FEERT TUHREITEAIERINE 0. BEAR SETHRRI)IR
&3 BMATHNE TR A goal xxx IRTEo

0-

Torque (F7%EETL)

¥t BEAR BOHAEEBTOMTINS, MBS HR MRS, SR Frms@ g s
IS NRB S goal_iq T, WABMIN: R, WHMAE T AERAEET i
1 BEAR BV EEHH K+ AR 13RS

T =iy x Kr (1)
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N s =em

3% F=

HIMAIESHER goal iq T IRENZSEM limit_i max B, BEAR &IRB
BhZRRZIES,

_@,_ FE
| BEAR HISLfrfath RS HERZ R T Haif B RARMIUARIREN RS HE B

limit i maxe

1- Velocity (GREIRI()

3 BEAR WY ERE#HITEHEEH, ZEATHEFHEIREFIESEANRSETFES
goal_velocity SR, ITHIMARIEAIN: BE /)

s >, =
- R
| HRANIESEE goal velocity mFTIREMNE&ERSIRE limit_velocity max B,
BEAR R BohZB&iZIE<.

o R
| BEAR HEfrfHRERZ R T Hait B BEMATFKE TSN SR,
KRS HESSRETFHBEBSFKERUNMZENRSHAN RN limit_ i max.

2 - Position ((UE&RI)

% BEAR B4 H (L B # TR USSR AR R U B, 2RI TR HEE Rz
ESENKREFEER goal position KIL, ITHEIWMNRMA: AE,

N - — 3

- EE
LI NBBIRAIE goal position #BH limit position max F limit position min
FrRRERSEERY, BEAR RIRBoZBRZIES,
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B
BEAR MYEfria R EE SR F LB BEE. R TN RS ERLL
TG BEMREIRE limitvelocity max; KLt SHERSETFHaHBERK
BRMAISENRSHAERRR limit i maxo.

3 - Direct Force (EZIITEI)
AEXMIERXT, BEAR BREFIEENEFAE, RNBEMREE. Bif g hEI&RE, &9
&, APAIUERAIENR<S BEAR REREESMUE. EEMAESIENNT, E. 10
B T ZtR LRI HIR BR

N

v )

Direct Force PI

Direct Force D == ‘;{ BLDC |

Goal Iq > Iq PID

S v

10: Direct Force Mode TRE=E.

Goal Position

A 4

Goal Velocity

g~ CAUTION
HEARIELERE goal velocity mTIREMNEGRSIRE limit_ velocity max, FH
NS BIR goal_iq & TIREMESHEMR limit_i_max BY, BEAR RIREZH)
RBIZIES, A, HIMABBARAIE goal position BBH T limit position max
# limit_ position_ min FARERSEEE, BEAR RRILFHITIZIES,

Y B
BEAR HEfFHERERNZRETHaEBBENAERK R TREXIINGES
iR, KirtaeilERZRTFIEEBERABERUNEENRSHEBR

limit i maxe
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HiENEENT BEAR WELMRHEEARZIEENREERE limit_velocity _max
HIPRHo

12

2.4 PID AR

EfF BEAR XIETAHATHAE, BIFH PID MFABREXEE, BURT BEAR RIRIERER, A
RERE AR Z A PID 3L BEAR T ILECESEFRR Ao

0 - HEERX
AR K iq F id IEIE%, At REERABXHNERERY PID g, TFEERRT,
1q N id BIEEH PID B IZIALRRITF—K, ALY BEAR FEIER TiE1THY, Kfrt
—4f PID igﬁ%%ﬂmo

BATRMILIRER 6PLHBREFNTBIRE, XARTEEL EVERTASHRNAY

/\O

BEAR P Gain | I Gain | D Gain
Koala V2 0.277 0.061 |0
Koala Muscle Build v1 | 0.358 0.045 |0
Panda v2 0.099 0.039 |0
Panda v2 Plus 0.184 0.065 |0
Kodiak v1 0.25 0.017 |0

xR 6: BRMIEERIK

EE%TJ—ETJ@ id/iq PID 1&%5H BEAR AIH@MIEER id/iq BinfE. BMEEEH—TIAR,
WM I RN ANEERS LRE, NRE—EHFHMBBERT, EE/ﬁW':F'HﬂLL.
9”%‘%5, S =R EgE N ERIGTEE, HHE D IBENIBLRFRIFNZT (0).

1 - EERRN
ERERN TIE{TH, HE PID BIBNERRBE iq B, FLERE PID EHNELE
889 id/iq PID 1B AVEST 7 F# TR, BXUFIERIEE id/iq PID 8%, E5H L

-
— To
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BALIFEE RN BIZEMPENsIS MR, BERMNMUATIREHBER:
Velocity P=05~1,1=0,D=0

RIESSPRL AR, ATRERE—NEERE/D (0~ 0.001) B9 185, BENE D BHFHAT
(0)e

FCE T IEMBY id/iq PID B SEEKRAVRE PID 1578 BEAR sJ LA G#xt BAR
HEHITIRER

BRI
79 BEAR ECE&ER PID iR B HEBE U ER I TS EIE TR sEH Ak,
AMRABRBEBNINFZL A, XES—HEEMERT IRES.

FEMUERILT, & PID FERRIGERENF, FE PID MNERRIRE iq IF,
It id/iq ¥ FREHFMUERD PID EmEEEERFE, RHt, HRRUEEDRZA,
HREWH id/iq ISRV EZRFEISERR. BXMNAERBZEREIFN id/iq IFAIE
m, BEEZARNT,

I BIFHERR PID ISEEARESH BEAR RARNAZRZEERR K. EEHE
EEAIE PID Z8i, ERAMIERFEMNREN id/iq PID 1%, BLBERT, EEN
RENM /I id/iq EEAIEEA B BEAR BBEREY EBHER T L ER IS REE
HIBEMRARRE, TieHEHUEIGHNME,

HiZHiERR

LEEENERA TSI, UE. REM iq BRIUERNBNESTREEEA, W 2.3F
R, HEARIRN Iq F=£H3F, Fb, —4A253 RIFAR id/iq PID EmRUHERXAE
fitio

FIAERX T, BEAR BEP— BEFE-HE” R4, Direct Force P IEma ERHEENIE,
Direct Force D BmEMER A/ BARBAILM D = 0.1P Fig=id, BE[ I 1R
ARESSMIRE, EMmiEEEFER.

FEHERT, RIELFRNBAER, IEER I FEREHRUENLIZE] BEAR BIBHR
mEMN—E0, EXMBERT, BERSKELES Direct Force D 8. BRIES iq B
SR PID iEmet & SCPrtaito

BXRWNEIFR id/iq PID B=mIER, BSHRZEIB/NT,
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3 REALIAE (SDK)

3.1 Python

AT IFMANE BEAR™ IREhE§HY Python hRIRGIFEF A&, PyBEAR™, PyBEAR %A
Python3 EBEIFE, HEMKINEEMEEIN T,

°¢" CAUTION
| 52023 4% 1 B 1 B#, PyBEAR REX$F python2.

3.1.1 ANMEE

BT S BLE PyBEAR AAXE:

0) BROFIEMPR FHEEHIKABRGAEZMITENNED, F Linux BERRT, &
AR IEFHITU T an <L KA GBI A0 Q5N R -

sudo chown -R your_username /usr/local

sudo usermod -a -G dialout your_username

1) BESE TETEERRE, BEE— " HHMEREHTZERE THE PyBEAR E4E. &
FMBILLTARBIE L /usr_path 1518 PyBEAR BIARERR.

2) REVELHE PyBEAR FE NumPy RERHATREEE, BFE PySerial 1HER
FiFEEOD, WMERRMRRFRREETAM, BELXBEPETUTHIRTHERE
(Python3) :

pip3 install numpy pyserial
3) R PyBEAR B YHIERZE N /usr_path/PyBEAR FHH{TRE:
Python 3:
pip3 install .

PyBEAR #&Ft4E,
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3.1.2 5 BEAR H)i&fS

E{FER PyBEAR, IBELXBEESEN:

# Import Manager from PyBEAR

from pybear import Manager
0) ##& BEAR 5 BEAR RSB Z AT, @5eilid eI O REL B MERE,
I

# Create a serial port object

# A typical port will be /dev/ttyUSB*

# The default (and fastest) baud rate is 8000000 bps

bear = Manager.BEAR(port='/dev/ttyUSBO', baudrate=8000000)

1) $RIZEY BEAR RohSEMEESERMRESFTEFEPHEBIERIER “get_” REIREL

ZEREIETN/I “get._name  of register(motor_id)”, &R LA—RIEENZ ) BEAR JXEh
FIFFES, REFURENEN <tuple> AR <list>.

1
# Read torque_enable status from BEAR 1, 2, 3

bear.get_torque_enable(1,2,3)

# Read p_gain_position from BEAR 1, 4
bear.get_p_gain_position(1,4)

# Read present_veloctity from BEAR 2, 3
bear.get_present_velocity(2,3)

MR EEFRERERT BEAR ROMKIEERANEREETERERMOE, PyBEAR
R EhEXIE, AEMMTES:

[PyBEAR | WARNING] :: Status response timed out. Re-sending the same packet.

2) BIBEN BOLUNAENEETERNASERSFERHITENIRE, KLAX
BEAR fRIRBVEMHIZH. EAILUER “set " RBNZHEANNFTESETHIES A E
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&, ZFEREIETN/I “set__name_ of register(*args)”, MALZE “*args” & “(motor_id,

value)” 1&TLHY <tuple>, HEHBFRIIAZ N BEAR ERIABRFFEHTE NIR(E,

ZFFJIJ)\ P 2% “(motor_id, value)” HIUHY <tuple> ARKAY <tuple>, FIES NKK
R [E1E,

I

# Enable the torque of BEAR 1, 3 and disable BEAR 2
bear.set_torque_enable((1,1),(2,0),(3,1))

# set p_gain_velocity on BEAR 1 to 0.02, BEAR 4 to 0.05
bear.set_p_gain_position((1,0.02),(4,0.05))

# set goal_position of BEAR 1 to O, BEAR 3 to 10000
bear.set_goal_position((1,0),(3,2.5))

FCEFFERNMKESTFE

MEFHERZEZREEFR, SNEZMBERHIERSER, BEME—BEENNE
HITRTFIRE, REFER/EHEMUN, BEAR SREH LBEEHME HERIAE,
FHAMENEN BEAR KFEPASHEZHEEE, RtBXNEEFEFRHITENE, JUA
“save__config(motor_id)” EHRERFEELIE,

LS4 BEAR #3889 1D Ff:

# Set the ID of motor (1) (default) to (4)
bear.set_id((1,4))
# Save the configuration using the new motor ID

bear.save_config(4)

o R
“save_config” BRIRZHFXEN ID #HITIRIE, UTESTH:

bear.save_config(1,2,3)
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N =&

| BEAR EBH|H FEREIRESES, iB70#1T “save_config” #21F, BAENANEFiES
1T NIZERS AT BES = LEAE R,

FEEHFREE:

e Motor ID

Operation Mode
o Baud Rate

Home offset

Limits (position, velocity, current, voltage, temperature)
e PID gains
REEFHEE
o Torque enable/disable
« Goal position/velocity/current
o Present position/velocity/current/voltage/temperature
BEAR FEFHNTEIIREFESER. 47,

MEEE (MiXTHEE)  FEF “set_bulk_regtype(*args)” Fl “get_ bulk_regtype(*args)”
BRIEL AT UERE I SCI I — B % BEAR RehfHNE N EFESRHETEEBRE. BAE
2 “fargs” MA—PHZ “(motor_id, ‘name_of register’, value, ‘name_ of _register’,
value)” #&TXHY <tuple> ZARAY <tuple>o, “get bulk ” HREFUREIEESIESEFRERMW
REMERY <list>

5.

# Writing to multiple registers

# Set BEAR 1 to Torque mode, and set it's 'p_gain_id' to 1,
# 'd_gain_id' to 0.3

bear.set_bulk_config((l, 'mode', O,
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'p_gain_id', 1,
'd_gain_id', 0.3))
# Set BEAR 1 'goal_position' to 1000, BEAR 2, 'goal_position' to O
bear.set_bulk_status((l, 'goal_position', 1.5),
(2, 'goal_position', 0))

# Reading from multiple registers

# Read the 'p_gain_id' and 'd_gain_id' from BEAR 1
bear.get_bulk_config((1l, 'p_gain_id', 'd_gain_id'))

# Read the 'present_tq' and 'present_welocity' from BEAR 1

# as well as the 'ic_temperature' and 'error_status' from BEAR 2
bear.get_bulk_status((1l, 'present_iq', 'present_velocity'),

(2, 'ic_temperature', 'error_status'))

HITREFFRHITIRTRIEN, AI25EA “bulk read(motor ids, registers)” EKI%L
# “bulk write( motor_ ids, registers, values)” EREREII 3T Z 1 BEAR ERAI—HK
SEFRETHERTEF

1:

# Read present_iq, present position and present_velocity from BEAR 1, 2, 3
bear.bulk_read([1, 2, 3],
['present_iq', 'present position', 'present_velocity'l)
# Write to goal_posttion to BEAR 1, 2, 3
bear.bulk_write([1, 2, 3],
['goal_position'], [2.15])

S— It EBFREL “bulk_read write(motor_ids, read_registers, write_registers, val-
ues)” B_EIR “bulk read” F “bulk write” REHIINEEA S, EAIUNE—REREH
“values” HIEEBRVEE D FIB N “motor _ids” FHBY BEAR #®3R LM “write_ registers”
FrigBBRIREEFF28H, [FIAYMi1Z4E BEAR 352BY “read_registers” IgRBRVIRESF 1785
RYEHE.

RIERGIFHAIRERIER “bulk read write” RILAIFIFIOT:
# Write to goal_postition of BEAR 1, 2, 3

# and read back their present_iq, present position and present_velocity
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bear.bulk_read_write([1, 2, 3],
['present_iq', 'present position', 'present_velocity'],

['goal_position'], [2.15])

4) IR ATAENIIERRRSMERO -1 HEHIRAE, BEERSEREERHRED
BEAR &R [EI8YREVEM $HIRIAR—T <tuple>o

fl:
# Get present position of BEAR 1

bear.get_present_position(1)

-> return: [(0.0855, 128)]
# 0.0855 is the present position and 128 is the error code

HEIRAES 128 ARIER, FANERABEXESER. T

bit | Type Name Description
0 Warning | Communication

1 Warning | Overheat

2 Error Absolute Position

3 Error Watchdog Timeout

4 Error Joint Limit

5 Error Hardware Fault

6 Error Initialization Error

7 1 Always 1

=& 7 IR

3.2 LabBEAR

AT EIEMANTLE BEAR™ REpiERA LabVIEW JKG)—LabBEARs,

3.21 NHEE

HFIRBUTHEBMEF LabBEAR EHEBIMESTIE:
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0) % LabVIEW KRZ4s LabBEAR B3R LabVIEW 2016 S{EEARA, FflANREAMAY
LabVIEW hRZASEAE, BT #1TH K.
1) F#T# LabBEAR SDK E4a B H#REZIEHETE B TR

2) REMBIEMF LabBEAR FEHEE NI VISA REREREITEN LK USB #AO5
BEAR &S, 1BfEF NI Package Manager &2 NI VISA &R,

LabBEAR /E&TZ,
3.2.2 5 BEAR H)iEfS

0) ¥TFF VISA #EQOEA VISA Configure Serial Port LA VISA Set 1/O Buffer Size 1 VISA
Flush I/O Buffer 3R#2375 BEAR #J USB @15,

Find under: as $0BI11Ff7R~, 7E Instrument I/O — Serial FEIMRKH#KE] VISA Configure
Serial Port subVI:

4 Qi Search % Customizev

II
Instr Drivers Instr Asst
VISA [SERTAL]
1 Seril
VIsA GPIB Serial VISA Configure Serial Port
Configure Port Close
s gl wsa [wEa
BF [
Bytes at Port Break Set Buffer Size Flush Buffer

11: VISA Configure Serial Port

FAFGTE Instrument I/O — VISA — Advanced — Bus Specific IR E] VISA Set
I/O Buffer Size # VISA Flush I/O Buffer, WE12Ff7R:

¥E 13558 3R =1 subVI, #F4 VISA Configure Serial Port 8l1Z control 3RI&E VISA
resource name A baud rate, FIFHBINIEE /9 200ms. ¥ termination char €&/ FALSE;
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4+ Q Search % Customize™

EED == [EERTA
19 VIsA
VISA VISA Advanced

[FEa ) +
fabe-y abe~,
] R @ 20 41 VISA Advanced
rite ea f
%
] (] Ed k; 1
CLR T | ] F i
=
Open ose
ear rigger
gl

STB RG
S ol Lo a Find Resource
a Read STB Tigg
=11
45 Bus/Interface Specific hil
Bus Specific
(0| e EEEER e =
= = ]
Serial VISA USB SetBufferSize  Flush Buffer Event
Event Handling
= &
o> > e >
GPIB GPIB ATN GPIBPassCIC  GPIB Send IFC GPIB REN ol
@ 4 Register A

=
it <= = ] uii]

VXI Cmd Query Assert Intr Assert Utility Map Trigger Unmap Trigger

R

12: VISA Set I/O Buffer Size an #1 Flush I/O Buffer

& VISA resource name F error f£3345 VISA Set 1/0O Buffer Size 71§ 1/0 Receive Buffer
KE 10000 bytes; #xfg, & VISA resource name # error f£i%45 VISA Flush I/0
Buffero MEEBETMATITH VISA #OMERE, M VISA Flush I/0 Buffer a9
VISA resource name F error BRI {E/E4EA2F A,

BAR, R com port M baud rate @FNFLIRELFEY, EIUEXHWMIBFEREE
3E controle BN, EFEEANFAE (front panel) HERMIZE com port F baud rate, %
E13FTo

PUEIREY BEAR K23V E B FESTIRESF ER PRI 2 3U6EH Read  Config
#0 Read Stat XD subVIs JiEEY, dNE14FfTo

{ERFEREIEEY subVI BY, 35 VISA resource #l Error S MNiBEERE, AGEBEIEXNN
FYIEIEIEIL control BFE constant, IEE BEAR B ID UK BIrS a0ttt (&2FF).
BRI L —RIEEZ N ETFES, FIEIER subVI iR EIBIirEFFEEFMEIELRE BEAR
IR ED,
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Com port

Meceive Buffer 'l -
[ % COM10 (+]

E[’:E Baud rate

-

13: T —15 BEAR @&{EH VISA im0,

1D Status Data Config Data

& s

VISA resource e | VISA resource
GERZ GENZ
i i
Error IN Error QUT

ERROR 2

Stat Address ERROR Config Address
@ e @— L
=

Stat Address Status Data Config Address ConfialData
L= A gttt . F g e
] = | n o =) [
o° Q 00 Torque Enable 60 4o Y ~1 Mode ao
I::|oz Goal Id =/ 1dP gain
= - .
= |08 Present Velo =1 Velo | gain

?I 11 Temperature Winding 1 Posil gain

| |

| |

§|WD Bus Voltage | 0 I% Limit Iq Max |
| |

|

00 Torque Enable [=] DirectForce P

ERROR 1 ERROR 2
00 Torque Enable 128 1) 1D o

14: #3EIREY
2) BUBB NETT LI 5 Write Config 1 Write Stat X subVI R ZIFHELE ST
FRNRKREFTFRHTHIES N, MBI

FERFEEIZENE N subVI B, 3% VISA resource M Error SXMOEEEE, AEEITE
N BYIBIEFEIL control B¢#& constant, ISE BEAR Y ID UK BirEFasfvitit (&
) o BEILI—RM ZNEFESIHITEIES NIR1E
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Config Address

VISA resource VISA resource
Error IN Error OUT
]
Stat Add Status Data Config Address _ Confia Dat
A o 3 o=
0.5 ' 0.02
y ==

15: BES A

VISA resource L VISA resource
SAVE]
Error IN Error QUT

16: (RERESF28

FEEFERNRESSTFE

BT EREEZRTEFR, ClEMBEHIERSER, BEMIE—BEENMEEHT
RIFRIE;, REFTEFREZ LMD, BEAR B8XREMH LBITEHEIRE NEGAE, HAHBENK
# BEAR SEEPRSIEFZHEGE, At SR M E FFes#HTEMG, ATLAA Save Config
subVI RIFECEEIE, SNEI16PIT.

A B
| BEAR EBHEH FEREIRSET, BT “save_config” #1F, BAHEXHNEREEES
TS NRIER Rl fe = (2 LR
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FEFFREE:

Motor ID

e Operation Mode

Baud Rate

o Home offset

Limits (position, velocity, current, voltage, temperature)

e PID gains
KSEHFHREE

e Torque enable/disable

» Goal position/velocity/current

o Present position/velocity/current /voltage/temperature
BEAR HEHENTETIRIBFSEZR. 4

3) MEBESET LUFER Bulk_ Stat subVI RENMEANHZ BEAR HENHZ MRS
FEaHTIRE, FERAENEILTFIR.

_\?’_E

| B Bulk Stat subVl Mt 2B ERERFLZIFNRESSER,

IDs

@7

Data_Return
Stat_to_Wiite e

%m
VISA resource VISA resource
BuLx
Siar
Error IN Error OUT
Data_to_Write
™

Stat_to_Read

17: REFESNHEIRTE,
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4) fI#27E LabBEAR EFEH XSS T/ NMIFZEHESE !

SIMPLE Read_Stat 3— BEAR IRARSFT1Z 231 TE B IEEL,

SIMPLE Read Config 3f— BEAR 1&IRAVAD B 17283175 2 15EEY,

SIMPLE Write Stat X— BEAR RRHRESTEZRHTEES N\,
« SIMPLE Write Config X—> BEAR #BIRMECEFF5HTRIET N,
e SIMPLE Bulk Stat Ht2@EFIFE

5) ARSFE: Data  Ctrl B LabVIEW ERHAEAIXER BEAR BY,SDK EH#Y Data_ Ctrl
VI B2—FEBEFHENIER, EAVRENEISFIR. ETFRESXIENE Data_ Ctrlo

- rp F
Weform Goch (R | [ Koo 5 com | Res QD "’Mm C) ) Read Configs | ) wie Conig
- orque s m
e W s e || o Ay e b | 5
EEEEENEEE | | [ g © o [ L 5;1
Hal Wospos Sisooo euffersi] ool oh
i L L - My o
- o e
i Samplerate % Enable A ‘0 o et [177]
¢ e ( Eron 005
= Y A el
A
cer=e ) L@l | g% & llm DISABLE‘ &= omoms | o ’ ‘ ‘ m_1|
it ‘ - 2 678 A -0.0.
5 ol —Hie ]|
< o4 fra1 S 5: ERR HW FAULT SEEE Theta_ref [ 111
8o ! iiiiiii o ESTOP IS 6: ERR INIT 025035
5 e ozs0a7s-
1< R ——— go2 02504
0 25 5 75 fods i s b s B % e
[t ] 025045+
Ero 28 | P
01
mﬂ|
005 -1
3 oo o Tendot 11| fove
Theta_dot gosl [ 171
S s [Posi P gai
o
0 25 3 7h s s b s B
: mﬂ|
#
201 Vour [T
100+
-
e P 60
P0_Jqd P PP 0F ol
= (= = = R0 o
»[Bfooe 1) ||| »[BF »[Bf0 ] B ST |
e I e Pio0 o
[BRwes ||| 1Bl )| (B (B )| ©
c = = o |
o|F[o o|Bl || o|Bl 1 o|B[ | L ~
05 & e e. || ——
T u—

18: Data_ Ctrl VI AN R E.

a. BEIZEMOILE 81T VI ZHi, BEXERIELZN BEAR #THEMNIEE,

b. ID. fEEEMEIRMCE el LIEBREXZ 1 BEAR *Eﬂe#i%i;ﬁaﬂz ID RERKRWH
HITIAR. BRI LER VI s \_'_':F'ﬁEETEEﬂI ID &€&, &R LAfEA Enable 1 Stop 3%
HIRfERE /2R X0 BEAR, #‘JLM%H%STOP&%H%E %1EAS VI, HAT BEAR BYtE
IZCIBIE LY B/R7E ERROR E/RIEH, Error count EREFRERHNEMNZE VI iE
TR, BEAR $BiR&EEHIRE,
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c. 1IR30, PREIFERES ERAARKINFBIIIEERM HATEZR BEAR #1TEIN. R
HIMBERESHNEAN; EILUER SAVE RERREFEIRIEE T FEFRHE.

o R
| Z& VI ATRE SR ITER B S SRR RERREEEEH—T

BERAZANXIERY HFIZEREN BEAR &R PID 8 E#HITEN.

. SEIPIRZS HANEZR BEAR RIRHILFPRSUELNE AR REAXEFR, 28F
PR id. HIAEFRIR iqs fE Theta. EE Theta_dot. BEAR R&RIRAGEE
UK HHIHEEBE Vbuso

B Read Config #HIRIN HaIERD BEAR BIRNFAIBEEEFFaat
T—RREY, REERERERTRER.

g. ES FARKEPHITIEERT HFERERN BEAR RIRAZXFAM. EZXHA
BIESREBAR. FRAAXIEFNEEIETRE X ERER, HiEZFEBFHE
goal_torque. BARIRE goal velocity B BFRIE goal position FH—FE SR,

e RRX A FR&RERAES. SHMEMENIMERN —1 BEAR 18
BUHITIRAAIAREY, RINEEFEEB.
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4 SCH§hRASFA B

— Update Log: —
0.1.2 Complete Python section, Introduction now contains everything about KB02
0.1.3 Add LabBEAR
0.1.4 Add Warning section in Intro
0.1.5 Modified KT value and torque specs.
0.1.6 Add details on PB02; Add connection instruction.
0.2.0 A couple of updates:
a. Move connection, PID tuning and control table all into a new section: Using BEAR.
b. Add units to regs and correct reg value range.
¢. Add more details to PID tuning.
d. Update file structure.

0.2.1 Update Ping function output: it outputs [([List of firmware and hardware versions],

error), ...|
0.2.2 Update Specification
0.2.3 Officially support BULK__COMM in PyBEAR.
a. Add detailed description and examples of related functions.

b. Depreciate get/set__bulk_status/config() as these are in fact not bulk__comm and replace

with get/set_status/config().
c. User can specify timeout and bulk_ timeout when instancing pybear.
0.2.4 Update LabBEAR to 2.1: Update Introduction section to include the usage of ESTOP
0.2.5 Update PB02 Spec figure and signal port access instruction

0.2.6 Small Bug fix:

45



a. Fix typo in PyBEAR multi-communication.

b. Fix daisy chain fig missing Estop wire.
0.2.7 Minor improvements.
0.2.8 Update recommended current loop PID gains.
0.2.9 Fix a wrong statement about velocity in DF mode
0.3.1 Fix a wrong labeling about U2B pinout

0.3.2 Add recommended current loop PID gains for Kodiak BEAR V1(CB01) and Koala BEAR
Muscle Build V1(KBMBO01), and attach version history at the end of manual. Add Kodiak
voltage range. Officially stopped support for python2, Section 3. Update BEAR spec table as
well as introduction to include KBMBO01 and CBO1.

0.3.3 Modify Figure 6: USB2BEAR pin-out and switches for better understanding.
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