XBOT
i -'_ PARK

llllllll

15 A 3 A it
H R ALas N R A

R E BRI ABTFTEE  TRAES

h-i

zhang.yl@xbotpark.com



FERMH370

L
Q‘i ) PARK 2

RUERABEATEES



29 km/h oo

~ulii Subaru Eyesight




Ry T 4 FE,

R4

Drriver

XBOT
PARK

RUERABEATEES

Throtle Brokes HWAC Command
Coolant Oul
P Coclont In
P Specd Tira F
) Velioge ire Force
Corrent —— = Waight Transfar
Huk: Speed Huls Targue B Hub Torque Hub Speads
Fowarlrain Tire Modal
Vaollags ——
Currant
Coolant from E55 ——
Speed
Coclant o
Command f—————
HVAC Chassis Dynomics
P Speed Ao
Anradynamics



W EWE) 1 KA

LK {J& -

1 --at""%’.‘ ‘:;ﬁwd

K ~H"‘

‘3“'. -»_*--'n, f’)l‘

Tt P P - wih gd’—
- - ! 5 = ol Y . v
.‘b’l“-n.i o :: _'J.,. ‘ ;

; T A g o
L gaet S .-'q',..:,“;
> - T e - . 0 (y )

ST 9 .,'....,\ N V',i'

- . A L N L Ve
e SR R e BOston; _)/rl mlr*s .
T S RN e e e S R S Fne e

RUEABEATEEN






A7 5 B L as A\




DLR Humanoid Robot Justin



E=I7 Hlas A

XBOT Thought-controlled prosthetics




&SI KEE

N Operation
B RERE . rification ~_and
~ Operations o ~ Maintenance
. Validation ey
Project Requirements System
Definition e, an Verlyﬁcation
Architecture and Validation
y Integration, .
Detailed Test, and Project
Design Verification Test and

Integration

Implzmzntation

>

< Time
Tl PeliK 13

nRuEREA™



AT K ifE: - TEA %Rt

. F W)
. RESEARCH REQUIREMENTS
| jitertfication g Miln%gg'ance--??’ & Q p
Project \ ﬁe’dui’f’eme&i o ‘Sr‘ritein ‘
Definition Arc hiat:‘:tu re a:: Viifiadt;?:i':m Y. ' ' L)
5 DESIGN
Integration, .
Detailed Test, and Project
Design Verification Test and
Integration
Implzmzntation ) 3
Environment Models m
Time > ;
Physical Component Models %
<
. m
Algorithm Models )
ol
2
.
= =
- _4 o)
Z
d y A
IMPLEMENTATION
C, C++ VHDL, Verilog Structured Text
MCU DSP FPGA ASIC PLC
€ =
] XBOT ¢ v )
‘ PARK INTEGRATION 14
_ — Y S w“ 4

RUERABEATEES



B T AR BrE DL A A\ STk

e

T W

P P A




KA B —E V) HE A

Mechanical Equation
(Newton's Law)

dauble 1 uble
doub dwidt 5 |w
inertia Speed
<cf
double
damping
Ldildt=V-Ri-K__W Jdwidt=K i-KW
emf t f
Mechanical Circult ___
[ .
v - f 1]
= AD
Motion Sensor
&
hertia - damping
o

| : Motion Sensor
| Voltal
: Swr?: DC Motor

T l . 41 =0

XBOT
PARK J 16

RUERABEATEES




R = HH

L= /&

N §i3E 4
Kf = BEHE Z 40
K= J< #2755

XBOT
PARK 17

RUERABEATEES



KRAPR—RKE RN

wout
30 |

Measured
— Simulated

25

Amplitude
o
T
|

Time (seconds)



RAYHA—SHfh it

i: 10 EstimatedParams
[— Memuwred] —
1 Sherduied | K
9 ﬁ;f
—R
“W 'H—lW‘ "l” EHI | || ;u
NURAAT TV T T W si Bt
l
TL
6+
: :
3
£
4k
3
1}
—a L | I R
y 0 0 2 4 8 8 10 12
Time (seconds) Heraton

=" XBOT
Q i ) PARK .

RUBRBATEE.



125 1l A R B v AR A

Output
Plant

PARK 20

llllllllll



125 1l A R B v AR A

pos
Leg Forces
—I , * Force Pos
len « ‘
_l Controller
l__eg Plant
Trajectory
Body 2
Position G
Sensor
Body Position >
% =
Errors 'S
Scone
XBOT

i 21

LRV



W Simulink Library Browser

EJ JinLian_sobel_codegen

File Edit View Simulation Format Tools Help

(== =]

File Edit View Help
O = ¥| Enter search term - “
|Lhran'es | wdeGeneration_example

- FS_SR IS

EI FSwision algorithm
t-FS_OpenCV
F5_TiB4x_IMGLIB
FSvision Sim_example
FSvision_CodeGeneration_esxample
[+]- Texas Instuments CEO00
[#-JinLian_AuMeo_vision_robot1
[#- JinLian_TMS320C5418 DSK
- Wghl Fuzzy Logic Toolbox

- gl HDL Verifier

E Image Acquisition Toolbox
E Ingtrument Control Toolbox
E Model Predictive Control Toolbox
EEI--E Meural Network Toolbox

-~ I OPC Toolbox

E Real-Time Windows Target
E Report Generator

E Robust Control Toolbox

- W] SimEvents

- g SimRF

[~ E Simscape

[+]- ﬁ Simulink 30 Animation

S = I

-
=

haughLing
egen

sobel_753

= 2

sobel_cod

m

«|| 4] m ]

DEHS| s RR|[E ¢ |26

3 -|1|:|

F18

Camera_30is Lib

IHu:-rmal

B @

Showing: F5['5PB41EDE‘UKH Toolbox/FSvision algorithm/FSvision_CodeGenerat

XBOT
PARK

RUERABEATEES

Ready [100% | |

|FixedStepDiscrete -

22



P LBt U e Heft N R 261 K ALas A

& apndeasis_robat_plant B

&
1+
ad Group 1
- i b
X_Gain
X_ref 1 <
Growp 1 Pace
- a Simulation Pace
- Y rof Y_Gan 1 sac/sac
Group 1
—  Signal —-{>—»
Z_Gan
i S GEREH
T_body »{ T body n
) — g i i =

Y 1 oo [0:0:0:0:0:0) vo o

Initial velocity
v_updaled
[0:0,0:0:0:0 »{ a0 e
Phch_ref itiol Boslion — nator
Group 1
%\ Sigral 1 —">—>
Yaw_ret Yow _Gain ||
Spatial Reference
Position and Orientation

XBOT
PARK 23

RUERABEATEES



A LA S0 B Fe At B F 226 . B AL 51 3R 38

N Q&
Mission (upload before fly); CX) CX)

RTK base signal; mission

command (require real-time)
R Q&L
|
-6 X

GPS, battery and drone info (for
monitoring and accept time delay)

Path Planning

L
Q‘i ) PARK

RUERABEATEES

OO OO
Drone on-board control
e Path follow and state flow

e Commands to flight controller
e Tele with ground station

Ground Control Station

24



s LI OB oAt N FH 2261 3 sl A

Global Variables

Rosparam Get — =
AcceptRadium

Data Store
Robot radium 5

JocalPlanner S_lme»response for upper

Command Velocity Publisher

XBOT
PARK

RUERABEATEES

25



L
Q‘i ) PARK

RUERABEATEES

RESEARCH

] [ REQUIREMENTS

A A

A A

DESIGN

Environment Models

Physical Component Models

Algorithm Models

C, C++

MCU

DSP

V.

IMPLEMENTATION
VHDL, Verilog

FPGA ASIC

Structured Text

PLC

N

A A

INTEGRATION

]
)

—
Im
0
—
>
=
O
<
m
P
L
0
>
=
o
Z

26



KR BA

1@ s i 77 i ‘
R ONETAT LN R
o BT (%'”W$
VN | BB AT A b
S| AR DB i
N e FIIRAT— R AR m SITTEY
| 4 Liu.J@xbotpark.com

\ 00

Bai‘@'éﬂ‘iﬁi

Zhang.YL@xbotpark.com

XBOT
PARK o7

RUERABEATEES



