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1. R

1.17&97r

B9 ImAEIEHI APl IR T —E5 B B IEHIRFEERYED, 81 HTTP /
WebSocket 1Y (JSON #gX) SCHUEHISEIERE, RELL 1P: i fENM—IRR,
BEES]:

geh REST WebSocket  i5iBE
KimE HIZE] /| V| EI=CIPPNIVES

KRB V| V| HR/RELIHE, BT



RinEENZz) V| V| EE/BsEL
KO (EE) V| ™ 7 X1 BtrM
RAKFRE V| ™ plan_only
B ELA iR X V| stage/progress H#EIX
NESEImHEE X (&) & (20ms)  XTHER
FEAL(ERE/KRE/ MR V| V|
HERDRE + HUEEIY V| V| — R HTH
EEHIZHT V| — FEIRAD/ I Rl /(ERENL
mFERHL V| V| REST & ZIREIA
P DI ET R i GET / — RITAENA

1.2 fRSS ik
iBiE ERTALELIE AR
HTTP http://<FEHLIP>:8087  [FiHMIETF
HTTPS https://<EHLIP>:8443 BEUE, ERHEUEGEE
WebSocket  ws://<FHLIP>:8087/ws [FimO /ws IR
EHER  http://<EHLIP>:8087/ NISSESEEHIFF

| Enp: Rsss

1.3 ZAB TIEXFERXIR

MI{EX APl EERE—H, (WGEAFR (F—HZINETH

K, EBERTIRER:

ImEH{T hostname -I EX&—/Mtttl, swmOE §10.1,

. AXLBEENE

InQ A8 (Dragon_b9_Right) L% (Dragon_b9_Left)
mode BY{E "right_arm" "left_arm"
SlARVEINE "right" "left"

KTEE s "right_joints" "left_joints"

RS T right_joints left_joints
{sARE/RREIREHE "right" "left"
BLZ2TEE(Y) -028~-004m +0.04 ~ +0.28 m



1.4 REFIR

B=http://192.168.1.100:8087 # « HHLIFHIEL IP
curl $B/api/status # o BFREME
curl -X POST $B/api/enable -d '{}' # o [LEHR

curl -X POST $B/api/end_effector -H 'Content-Type: application/js
"mode":"right_arm",
"right":{"x":0.275,"y":-0.28,"2":0.48,"roll1":-3.141,"pitch":-1.

"cartesian_linear":true}' # o HZzz)
# - {"success":true, "message":"Cartesian execution finished for r
curl $B/api/pose # @ HUFIN

2. BHENE
2.1 R SRS

e j&3k:L: Content-Type: application/json; POSTi&EXK{KJg JSON W&,
GET 558

* JSON fEiRHIRESL: FREBHLE (KoXNE) | FFHFR5REE
5. f/RA true/false. BRIZVAERHREMR ("right": {...})

HTTP A& &YX

200 BERZE (WSAEMEMRNK success)

400 EREEAONSEM (ERf success: false)
1B AR I R

FER 2B iHER

success bool  WSEBEEKIH

message  string ZEERIEAREMIRE (3E3X)

2.2 [HERBISERIERE

REST imahE AR HEER —HTTP ERERIS RN ERM AR E:

B0 BEGH  BEEWLR o e
timeout
POST %%5@5] €0 < 590

/api/end_effector 5T



ZEES vl

POST /api/joints . TERX LR >120s
Feh%
HZEZE ()]
POST /api/playback E_' 2 300 s > 310 s
Feh%
PRZEERS
POST i/t h 10 s 15s
/api/teac IR
_ 2s Z5fF + 5s
fRSSZ (enable &) EINEES N 10's
M sz
GET 2% BORS — 5s

(R IEESIE TN AT BERBIT 60s — 325 velocity scaling B#IFE WebSocket
(75 60s [REIBEBHE) .

2.3 HES5BHIEN

th= 175

EHTEAIE)
K

ZEFRREINE  RSHFAMER, BEeOIN—BELSBRIER—EE
il 5. HRRixE

B A= HEhR, 7iER

FERCHIEERE: [BEKRLUKMER, FBEmZEIHT

2.4 BiFR58(

Zt (B

| LT z=1.013
|

|

|

-
T
L]
e - X (BLE A7)
/
Y (EIEAf: HET/ET Y<0)
£ 1y
B x/y/z m (world &)

&3 roll/pitch/yaw  rad (XYZ EEFHERAIA)
S SyE)=:] rad



RE/NERELER T2 0.01-1.0 CERIREEDLL)

2.5 BINEEISE

FEREMIIE 0 [EX, 1 BANSEHARRELSH — I HER SRR
B84 BAE  i%EB
velocity_scaling 0.12 12% FT5PRiE
acceleration_scaling 0.12
cartesian_eef step 0.025m HEHRESK
cartesian_min_fraction  0.85 BEZANIERIR IK pTh=ER
planning_time 20's [ERERLBS PR

2.6 BERETIFH

EEHFES roll=-3.141, pitch=-1.552, yaw=3.141_ X=0.275 @ (£ 324
RANAMESRAFIGIE) -

TEX Y y 4

o -0.28 ~ -0.04 044 ~052

Pask=—1 +0.04 ~ +0.28 0.44 ~ 0.52

HRER: B K IIEAE - BEIEEERIERE (AL message & OMPL =
¥, BERABREL) SR,

3. HTTP REST ¥001£k%

BMEOKERE/\ERRS: BOENE - BKEHE - REISHEE - wrl 7w
I ~ Python 7 — AEET — MR — SR (FUZEE) . Python
HIBRIAE import requests; B = "http://<IP>:8087",

3.1 get_status — SRINZRFIRS

I =]

5K

GET
F2



O

n /api/status
PEZE )
ik BHEjEL. e, KOAERE. (RSN >200ms [EfE; &
STk WebSocket
IRESE
FE X8 i71:):]
timestamp double ARS5=3AT1E) (FD)
moving bool =EBEMHTH (Re)
moveit_available  bool 18 true
right_joints object | null  {XTi%: A& (rad)}; KL null
right_pose null FRER (RumfizEFd 3.2)

curl $B/api/status

requests.get(f"{B}/api/status"”, timeout=5).json()
iR [E]73451

{"timestamp":1784269396.71,"moving":false, "moveit_available":true
"right_joints":{"right _shoulder_pitch_joint":0.5124,"right shoul
"right_shoulder_yaw_joint":-0.0021,"right_elbow_roll joint":-0.8
"right_elbow_yaw_joint":0.0140,"right_wrist_pitch_joint":-0.6621
"right_wrist_yaw_joint":0.0093},"right_pose":null}

3.2 get_pose — IREUKRIRLEE

IR B
BXAI GET
EOME  /api/pose

IZESS &
) RIFIZEHE world RAYSERIAZE (TF fEE)

IREISE



FE S5 15368

arm string "right" / "left"

ose object | RANISEERP A TF KP4 7 null, FHIRE
P null i
posex/y/z double m

roll / pitch
pose.roll /pitch / double rad
yaw

curl $B/api/pose
4 E )

{"arm":"right","pose"”:{"x":0.2750,"y":-0.1600,"2":0.4800,
"roll":-3.1409,"pitch":-1.5519,"yaw":3.1408}}

3.3 get_motors — FREVEBHLIZHR

IR =]

5K73 GET

”

IZES B

sk E?&%%‘E‘B@#H%D [BE—IiniEFir B RE R R/EE LN HE—E

IREIEEE: {54 (0 1))y, RERE {}

=0 5B (ERRHIE

position / velocity / SCHFE (rad)ARE (rad/s)/ 73

effort %B8(Nm)

motor_error EEHIEIRAD 0 IE&; >0x08 =
WA 0; % 1 K

foul D LA 01 1 R
=L\

has_feedback WEIT /iR 1



feedback_age BB R IEFLEL < 0.1

enabled FEREIRES BRI 1

curl $B/api/motors | python3 -m json.tool

m = requests.get(f"{B}/api/motors"”, timeout=5).json()

healthy = bool(m) and all(j["fault"]==0 and j["has_feedback"]==
for j in m.values())

enabled = all(j["enabled"]==1 for j in m.values())

3.4 get_controllers — (BB EE

I =]
BKAI  GET
FEOME  /api/controllers

fR RERENE

IRElRA

{"joint_state_available":true,"active":false}

3.5 move_end_effector — FKimiEs] (BH/EHZ/EN)

IR =]
BXkAH, POST

BEOME  /api/end_effector

IZESS 2, EEzmh5em, BRS=5LR 60s
Hk IRERImE BiRAEE, =MERE: B (RUA) /BHZ /B

N,

24 xB RRIA i B8

~
a

|

mode string & right_arm ZAT{EXER



BRAZEIR (85.1; BB

right objet B — THREE 1eft)
rightx/y/z double & — I8 (m)
= Z (rad);
right.roll / pitch /yaw  double fE — position_only=true Ad
peel
cartesian_linear bool & false true = KigFEEZ%
cartesian_arc bool & false true = [ (SEAE
)
arc_center_x/y/z double & 0 REMELY; € 0 BantE
velocity_scaling double & 0.12 0.01-1.0; BE#EIN <0.3
acceleration_scaling double & 0.12
cartesian_eef_step double & 0.025 B%A1K (0,0.1]1m
cartesian_min_fraction double &  0.85 [0,1]; {EFNELEESBEML
planning_time double & 20 [ELEFRZIRIPR s
position_only bool & false RYRE
plan_only bool & false SR HIT (RER)
IZEISE

FE XB  iReg

success bool

message string  ERIEIENFHER §5.5 (2 OMPL RIREEL)

# HZ (kg eZ=38)

curl -X POST $B/api/end_effector -H 'Content-Type: application/js
"mode":"right_arm",
"right":{"x":0.275,"y":-0.28,"2":0.48,"roll1":-3.141,"pitch":-1.

"cartesian_linear":true}’

# LI AT
curl ... -d "{..., "cartesian_linear":true, "plan_only":true}’
curl ... -d '{..., "cartesian_linear":true}'

# R H

curl ... -d '{..., "cartesian_linear":true, "velocity_scaling":@.



def linear(x, y, z, vel=0.12):
r = requests.post(f"{B}/api/end_effector", json={
"mode": "right_arm",
"right": {"x":x, "y":y, "z":z, "roll":-3.141, "pitch":-1.
"cartesian_linear": True, "velocity_scaling": vel}, timec
j = r.json()
assert j["success"], j["message"]
assert "OMPL" not in j["message"], "AEHBEZ(CFHEE): " + j["me
return j

IRERA

"success":true,"message":"Cartesian execution finished for right

ESL {0V

"success":false,"message":"Invalid mode or missing target"}

{"success":false, "message":"All planning strategies failed for ri
{"success":false,"message":"Motion timeout (60s)"}

"success":false,"message":"EE action server not available"}

e I=E A0
1. B ERIFIE §2.6 TIEHA; message & OMPL BMREELZ, MU WESE

s

2.60s EPR: {KEIKEEEH WebSocket Ei#RIE
3. ¥mEkIeHIAEE (82.3)

3.6 move_joints — XTIEE]

IR =]
BXAH  POST
EOfIE  /api/joints

EES 2 BEE5h

) 7 X B, KUEEMITIT
iTRSH

24 X8 RRIA %88




mode string &  right_arm
ISR §5.2 (A
right_joints double[7] £
gnty v = ##42 left_joints)
velocity_scaling double 7 03
acceleration_scaling  double 5 0.1
plan_only bool & false

curl -X POST $B/api/joints -H 'Content-Type: application/json' -d

"mode":"right_arm",
"right_joints":[0.0, ©.5, 0.0, -1.0, -0.1, -1.0, 0.0],
"velocity_scaling":0.2}"'

AR [B]/ 5K M R

{"success":true, "message":"Joint motion executed"}
{"success":false,"message":"Invalid joint array"} // #HH#H K/ K
"success":false,"message":"Planning failed"} // HtrdR F

3.7 cancel — BGBIEEItRIC

IR =1

BEKkAR  PoOST

EOMHUE  /api/cancel

faR Sz Rime

L BRR - FAedEfEEhTrmE. 55 = HEReS (3.5) BikEE (3.9)

curl -X POST $B/api/cancel
# {"success":true, "message”:"Cancel requested"}

3.8 enable — Ha#J1{ERE

I |

BEkAH  PoOST
EOMHE  /api/enable
BRE {}




fR EBHL EDBUESRIES

BEISH (BEMITFEX: B8 right /L& left)

FE KB iRHEA

right.success bool

BRIDHEIA / unavailable FE{HARSSKHIZE / timeout 5s
y i)

right.message  string

curl -X POST $B/api/enable -d '{}'
# {"right":{"success":true, "message"”:"7 motors enabled"}}

EE: BIRSSEFERURIELZSENEPZE (auto_enable=false) , {FEEEIEFHZONBA
SUENSLAL (REIFIHENREARED) . BIRSZSERE, BHAEERIUEREER
BEFK.

I}

3.9 disable — H#l5kEE (BRRUE)

q

1] &

5Kk POST

O /api/disable

AR M AT E RN D E—miziEE N ERIRRYIRESE

& KEREFERSENTR. BETATAM, SLEERA

5

I

A,

curl -X POST $B/api/disable -d '{}'
# {"right":{"success":true, "message":"7 motors disabled"}}

3.10 set_control_mode — {Ji=$liEz

IR =1
BEKkAR  PoOST
O /api/control_mode

fEiA IIREBARERL (85.3) . T¥URIH 3.12 BB, —RAEFFH

8 XB wE KA Ali%(E




mode string & pos_vel pos _vel/mit/pos vel csp

curl -X POST $B/api/control_mode -d '{"mode":"pos_vel"}"'
# {"right":{"success":true, "message”: "mode set to pos_vel"}}

3.11 teach_record — R#F 4

IR &

5Kk POST

EOMLE  /api/teach

R ERIREFRK (AELTFREER, W 3.12)

iTRSH
S XE wH  ERIA iREF
command string 2 start start/stop/save/cancel
save BXIE EaERSS =R
filename string wE ~/trajectories/; X¥F .csv
B .yaml; EI#EIFERIZ

gravity_comp bool & true REIRENDMEFEZEE

curl -X POST $B/api/teach -d '{"command":"save","filename":"demo.
i[85

{"success":true,"message":"Trajectory saved","trajectory_id":"/hc
trajectory_id AJEEEN 3.13 @RS,

3.12 set_teach_ mode — REMEXFF£

IR |
5K73

i POST
Oty

m /api/teach_mode



—H/ M. HABD: FHIEEss - BT 0% - Eradshlas

~FHaRE, BHRERE

B8 XB wiE F6A

enable bool & true
curl -X POST $B/api/teach _mode -d '{"enable":true}' # A, Fi

curl -X POST $B/api/teach_mode -d '{"enable":false}' —# LM, %
# {"success":true}

TE: THURIVEAIE 3.5/3.6 IEEOATRA,; REFEMKE.

3.13 playback — #@EB]AL

I |

5K POST

O /api/playback

EESS £, PR 300s (Zim timeout >310s)

fEA [EREHE (Ba8/Amik/ BlEaE)
IBTRSH

'l XE  wE  EGA iRER

trajectory_id
speed_scale

loop_count

string B — XiE (BHHEBARR) SEITRE
double & 1.0 REEER >
int &= 1 BIRREL

curl -X POST $B/api/playback --max-time 310 \
-d '{"trajectory_id":"demo.csv","speed_scale":0.8,"loop_count":

AR [B]/ 5K Hi

"success"
{"success"
"success"
{"success"

:true, "message” :"Playback complete"}

:false,’ message"'"Playback timeout (300s)"}
:false,"message":"Failed to load: /home/xial7/trajector
:false, "message 183/200 waypoints in self-collision (



3.14 shutdown — iTF2XM

IR =]
BXAH,  POST

ZOMHE  /api/shutdown

A KAIRSGZESENL (X shutdown -h now) , REBIABGIR
BEREH

o KB WwE iR

confirm  bool £ AR true, BNARBIT

curl -X POST $B/api/shutdown -d '{"confirm":true}'
# {"success":true, "message”:"Shutting down..."}

3.15 get_panel — £=HIERA

m @

AR GET

e

BO

bt

e PERTISBIE (I HTML, RS . SR RN

(BEZAE) . 7. | (EREKEE. Xl

4. WebSocket EL¥(%

4.1 EE 5% R

connect ws://<FEHLIP>:8087/ws
| BTG 20ms W status W CEFITFD
- send {"type":..., "data":{...}} « BB KRS
- recv {"type":"status"|"feedback"|"result"|<[E#>, ...}
L close / Wik » Z/UREATEE (HI 3s BED

o REMINIERBEEIEI g, 1I5<SEIS feedback/result (R4S RFCIERE



* IRSBEIAToMTHATRIER:,; HEXERIHEEMNESE web_ws_interval_ms i
B

o WiZEIE/S5C GET /api/status XSFRES, ZEAHITHHNER

42 IRSHBER
F—E%: {"type":"<FM>" "data":{...}}, data 5[E® REST iFKA—EL:

Fin .
pe REST £t

S BRI, i97EHE feedback, STRkHE

end effector 3.5
- result, 75 60s PRI

joints 36 £, SERKHE result

cancel 37 FolElh,

Z::iie/ 38/39  [E#A = REST NARZHA

control_mode 3.10 Eili=

teach 3.11 B trajectory_id

teach_mode 3.12 Bl {"success":...}

playback 3.13 BORYE] Playback started, SERCEHE result
pose 3.2 B4 {"pose":{...}}

<hutdoun 314 A, T confirm, BiXBIXIN—= w8

TIRHEA

4.3 HEiEILEE

@ StatusFrame (20ms [EHE)

{"type":"status","data":{"timestamp":1784269396.71, "moving" :true,
"moveit_available":true,"right_joints":{"right_shoulder_pitch_jc
"right_pose":null}}

@ FeedbackFrame (end_effector BirEE)

{"type":"feedback","data":{"stage":"cartesian_planning","progress

"message"”:"Building linear trajectory for right_arm"}}



® ResultFrame

{"type":"result","data":{"success":true,"error_code":0,
"message":"Cartesian execution finished for right_arm"}}

4.4 stage IKEHN

validating(5%) — planning | cartesian_planning | arc_planning (2

- [ompl fallback(50%)] <« HBIEIEREL,
!
executing(70%) — done(100%) | failed(100%)

(playback 5f: smoothing » ready - executing - resetting - done.

4.5 TR B FRE

%% ) i k55 a5
| — {"type":"end_effector","data":{...H&HIx...}} —P
|'<-{"type":"Feedback", stage:"validating", 5%} —
|'<—-{"type":"Feedback", stage:"cartesian_planning", 25%} —
|'<—-{"type":"-Feedback"J stage:"executing", 70%} —
| CHA R0 3 20ms status M, ATl sei fhek)
|'<-{"type":"result", success:true, error_code:0} —

5. $iR=r it

5.1 PoseTarget XJ5R

FE S0 B iR
XY,z double m =

roll, pitch, yaw  double  rad position_only FfE] &

5.2 K IRFFSBRI

&5l XT& BBRf(rad) ZBER{u(rad)

0 shoulder_pitch  +2.0 +2.0




1 shoulder_roll -02~20 -02~20
2 shoulder_yaw +2.0 +1.2
3 elbow _roll +1.2 +1.2
4 elbow_yaw +2.0 +2.0
5 wrist_pitch +1.1 1.1
6 wrist_yaw £1.1 £1.1
2 = FEEATE.
5.3 CtriMode ¥
=] aX &
pos_vel NE+ERERIE FERlizs (FOA)
mit DREMRTUEL BRI
pos_vel_csp [FEHIEZME - SSEER
5.4 ErrorCode #{&¢
B B 1588 =1
0 NONE B0 —
1 INVALID_GOAL FERTRLC / NaN / S8R XIRR 3.5 845k
2 PLANNING_FAILED  #iXI&m BirArX, & §2.6
3 EXECUTION_FAILED Huf75M & 3.3 Bl
4 CANCELED WECEAS S FRERTT S
5  |IK_FAILED TH AR @2
6  EXCEPTION HNERRE BRSS e HER R
5.5 message iBNIEE
message XiEi aq¥X b1

Cartesian execution

finished

Arc execution finished

U BETRN

S B TR



Execution finished (exact

pose)

OMPL execution finished

Planning succeeded ...

All planning strategies
failed

B IR TATH

4. BEIREHEE (BB BiREEITE

%)

plan_only FREEALEN (RiE
&)

X BirAHIE

1

8§26

Motion timeout (60s) #8 60s HEERELF WS
I lid d issi HREXS
nvalid mode or missing 5 right X922 ﬁﬁﬁ’xﬁﬁ%’fﬁ
target =
Invalid joint array KOEHEBAE£T 1EIEEEH
unavailable / timeout [EERSAEIX OB /MR
EE action server not . _ _ .
_ FHKREEN BEhER%
available
Teach service not _ B3 EE,
HGEHEZ 7
svailable I HIESARINE i
Playback server not . _
/ EREEE ALt
available
I:=
6. IEOZIFIIR
AEBI £8BI
interface REST WebSocket
EX EX
— (status #EIXE
et_status v . v v
I ££)
get_pose v V (pose) v v
get_motors v v v
get_controllers v v v
move_end_effector (BH/E
LT v v (end_effector) v v
2/[=50)
move_joints v Vv (joints) v v
cancel v v v v
enable / disable v ) v v



set_control_mode v v (control_mode) v v

teach_record v v (teach) v v
set_teach_mode v V (teach_mode) v v
playback v v v v
shutdown v v v v
=R ERE (feedback) Vv v N
20ms JRSHEE (status) v Vv Vv
2HEHRA (GET /) v \ \

7. BAENVSZIRIE

71 Z2FANSEIRIEE]

® GET /api/status TN EATIBEN

@ GET /api/motors ffiih has_feedback=1, fault=0

® POST /api/enable 71 (N success)

@ GET /api/motors ffilh enabled 44 1

® POST /api/end_effector plan_only:true T Hix

® POST /api/end_effector IERXPAT (K# velocity scaling:0.05)
© GET /api/pose eI

7.2 E%IEifiK

points = [(-0.16,0.48), (-0.28,0.48), (-0.28,0.52), (-0.04,0.52),
for y, z in points:
r = linear(©.275, y, z, vel=0.15) # ¥ 3.5 Python 7~
if "OMPL" in r["message"]:
raise RuntimeError(f"({y},{z}) AEHZ, K& LIEH")

R BISFGERNN FBREARARF) | DHKER.

7.3 7 - R1=F - BN



POST /api/teach_mode {"enable":true} HENRE (AR
...... AR RAEZ) FE R ...

POST /api/teach {"command":"stop"}

POST /api/teach {"command":"save","filename":"task_A.csv"}

POST /api/teach_mode {"enable":false} B UKREALEFESHD

POST /api/playback {"trajectory_id":"task_A.csv"}

® © ® © ® ©

@® POST /api/end_effector  HZF2(LfI (z:0.44, velocity_scaling:!
o MIHNRIEETHE

® POST /api/disable Jhe CREACZE)

® (A[i%&) POST /api/shutdown {"confirm":true}

8. ERIRS%5 LM

8.1 Python A& SDK (&EF=kiss)






"""b9_client.py — B9 HUWE HTTP &) mZHsLH """
import requests

class B9Error(RuntimeError): ...
class B9NotLinear(B9Error): ... # EZE B FE

class B9Client:

RPY

def

def

def

def

= (-3.141, -1.552, 3.141) # ORI LE

__init_ (self, host, arm="right", port=8087, timeout=90):
self.base, self.arm, self.timeout = f"http://{host}:{port

_get(self, path, t=5):
return requests.get(self.base + path, timeout=t).json()

_post(self, path, body=None, t=None):
return requests.post(self.base + path, json=body or {},
timeout=t or self.timeout).json()

-------- BH ----------
status(self): return self._get("/api/status")
pose(self): return self. get("/api/pose")

motors(self): return self._get("/api/motors")

healthy(self):

m = self.motors()

return bool(m) and all(j["fault"] == @ and j["has_feedbac
for j in m.values())

________ 20/

enable(self):

r = self. post("/api/enable", t=15)[self.arm]

if not r["success"]: raise B9Error(f"fffEsi: {r[ 'message
return r

disable(self): # IR S EEAET)

return self. post("/api/disable", t=15)[self.arm]

________ EF) mmmmmmme
move(self, x, y, z, rpy=None, *, linear=False, arc=False,
vel=0.0, acc=0.0, step=0.0, plan_only=False, strict_
rpy = rpy or self.RPY
r = self. post("/api/end_effector"”, {
"mode": f"{self.arm} _arm",
self.arm: {"x": x, "y": vy, "z": z,

"roll": rpy[@], "pitch": rpy[1], "yaw": rp
"cartesian_linear": linear, "cartesian_arc": arc,
"velocity_scaling": vel, "acceleration_scaling": acc,
"cartesian_eef_step": step, "plan_only": plan_only})

if not r["success"]:
raise B9Error(r["message"])
if linear and strict linear and "OMPL" in rl["message"1:



raise B9NotLinear(r["message"])
return r

def line to(self, x, y, z, **kw): # I EZ
return self.move(x, y, z, linear=True, **kw)

def joints(self, q7, vel=0.2):
r = self. post("/api/joints", {"mode": f"{self.arm}_arm",
f"{self.arm}_joints": list(q7),
"velocity scaling": vel}, t=180)
if not r["success"]: raise B9Error(r["message"])
return r

#oommmmooo- - 74/ GEEEEEEEEEE
def teach(self, on=True):
return self. post("/api/teach_mode", {"enable": on}, t=2¢

def teach save(self, name):
return self. post("/api/teach", {"command": "save",
"filename": name}, t=15)

def playback(self, traj, speed=1.0, loops=1):
return self. post("/api/playback”, {"trajectory_id": traj
"speed_scale": speed, "loop_count": loc

if __name__ == "__main__
b9 = B9Client("192.168.1.100", arm="right")
assert b9.healthy(), "HHLIRERH"
b9.enable()
b9.line to(©.275, -0.16, 0.48) # oL
bo.line to(©.275, -0.28, 0.52, vel=0.2) # 0 E
print(b9.pose())

8.2 Python & WebSocket (HHH[E)



import asyncio, json, websockets

async def line to(host, x, y, z, on_progress=None):
async with websockets.connect(f"ws://{host}:8087/ws") as ws:

await ws.send(json.dumps({"type": "end_effector", "data":
"mode": "right_arm",
"right": {"x": x, "y": vy, "z": z,

"roll": -3.141, "pitch": -1.552, "yaw": 3.1

"cartesian_linear": True}}))

async for raw in ws:

m = json.loads(raw)

if m["type"] == "feedback" and on_progress:
on_progress(m["data"]["progress"], m["data"]["sta
elif m["type"] == "result":

d = m["data"]
if not d["success"]:

raise RuntimeError(f"[{d[ 'error_code']}] {d["
return d

asyncio.run(line_to("192.168.1.100", ©0.275, -0.28, 0.48,
on_progress=lambda p, s: print(f"{p*100:5.1f}

8.3 MILEEE JavaScript



const B = "http://192.168.1.100:8087";

async function lineTo(x, y, z) {
const r = await fetch( ${B}/api/end_effector , {
method: "POST",
headers: {"Content-Type": "application/json"},
body: JSON.stringify({
mode: "right_arm",
right: {x, y, z, roll: -3.141, pitch: -1.552, yaw: 3.141},
cartesian_linear: true })});
const j = await r.json();
if (!j.success) throw new Error(j.message);
if (j.message.includes("OMPL")) console.warn("AEHZ:", j.mess
return j;

}

/! SEHTRE IR
const ws = new WebSocket("ws://192.168.1.100:8087/ws");
ws.onmessage = (e) => {

const m = JSON.parse(e.data);

if (m.type === "status") updateDashboard(m.data.right_joints)
if (m.type === "feedback") setProgress(m.data.progress);
if (m.type === "result") onDone(m.data);
¥
8.4 curl 2IFO8%

B=http://192.168.1.100:8087

curl $B/api/status; curl $B/api/pose; curl $B/api/motors; curl

curl -X POST $B/api/enable -d '{}'

curl -X POST $B/api/disable -d '{}'

curl -X POST $B/api/control _mode -d '{"mode":"pos vel"}'

curl -X POST $B/api/end_effector -H 'Content-Type: application/js
"{"mode":"right_arm","right":{"x":0.275,"y":-0.28,"2":0.48,"roll

curl -X POST $B/api/joints -H 'Content-Type: application/json' -d
"{"mode":"right_arm","right_joints":[0,0.5,0,-1.0,-0.1,-1.0,0],"

curl -X POST $B/api/teach _mode -d '{"enable":true}'

curl -X POST $B/api/teach -d '{"command":"save","filename":"demo.

curl -X POST $B/api/teach_mode -d '{"enable":false}'

curl -X POST $B/api/playback --max-time 310 -d '{"trajectory_ id":

curl -X POST $B/api/cancel

curl -X POST $B/api/shutdown -d '{"confirm":true}"

9. BNl FAQ



Q1: EEHECHRE success BHUBIRE? A: @ RSBRERURERSELNE
(BREBERAMNEHAERER) ; © BYRELE (233 M enabled) ; @ BRI
BifIE,

Q2: BAMAX—FENETELE? A: message g Cartesian execution
finished BIE%E; I oMpPL BIEEIRIFELZL. EINE it (I 8.1
BO9NotLinear) ,

Q3: BE4EFEOIE OMPL? A: BimBHTIIEE (52.6) BESREEER RPY, 5T
plan_only:true iiR; WERNR/INEKTHEE cartesian_min_fraction,

Q4: HTTP i53K 60 FiiBAY? A: I3 velocity scaling, B(XFE WebSocket (&
TTURF) .

Q5: RERBHERIEZBIAEIE? A F8. LABRERIFX (F—HEXIZTHE
—) . BNIRSEFIREHERINE,

Q6: WIS EEE? A: =EER POST /api/disable ((ERIFE) ; YIIERT
FEIRARR S THH ARG FER,

Q7: /api/cancel AEARTHR? A: BREMARINE (3.7) . HIEHRT = FiB¥R
65 8% disable,

Q8: WebSocket i) shutdown i&H confirm? A: 2, AZRIXH 42FF) . B
i Ul IRB 1T IRFRIA.

Q9: SEFRBFTRIG? A: 2. BEHFAER, FAREFRELTR. WSEFRILE
F—izIE—=H7, HRRIE.

Q10: KEHEEXNELTER? A RSImIE web_ws_interval_ms [Fa18#1, &%
PimB1TBERE.

10. pffF

10.1 fRSSImEENSEY

| #RiA 588

web_http_port 8087 HTTP i

web_https_port 8443 HTTPS %[

web_cert_dir /tmp/b9_certs BEUFBER (BshBshEmk)

web_ws_interval_ms 20 RS HEE BIFR



10.2 ZL BRIV

1. TENRIT—NRETFZEREMER, XM e (Nginx +
BasicAuth/Token) SEhXIEEEZE

2. shutdown 5 disable EEfE#EO, NIEERENEIHEN

3. WSL EREEMIBRIEFEN RO A: netsh interface portproxy add
vdtov4 listenport=8087 connectaddress=<WSL_IP>
connectport=8087

4. EFRBLAEGIE BB B SIS

10.3 RiEF

Aig BX

B%iz5)) (cartesian_linear)  KimfE e R/RT[A G ELIHEEEZ]
[E;E (OMPL fallback) BEARIIRT BRI B RS
{5688 / kB BBl LS / B

T FNETALTENMCRIE

T EEES MTERHIIENEZ AT X
plan_only SMRIBIERT T, AF=4ELbrEs

XYL, O AL TEXEILS b9 web_server/src/b9 web_server.cpp JItm
ZUKIE, RS RIEET.



