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P mAlg Specifications

ALTE8EAH Processor

Processor
Al Performance
CPU
GPU
Memory
DL Accelerator

Storage

Video Encode

Specification
NVIDIA Jetson AGX Xavier
Up to 32T OPS
8-core ARM v8.2 64-bit CPU

512-core Volta GPU

32GB 256-Bit LPDDR4!
2xNV DLA Engines
32GB eMMC 5.1

4x 4Kp60
8x 4Kp30
16x 1080p60
32x1080p30
(H.265)

4x 4Kp60
8x 4Kp30
14x 1080p60
30x 1080p30
(H.264)



1

Jetson AGX Xavier DRAMATZE#IEH16GB1RFZI32GB,

%0 1/0

Network

Camera

Video output

usB

/0

User Expansion

Function Key

Video Decode

Interface

Ethernet

WIFI

Camera

Video out
HDMI
UsB

GPIO

CAN

UART

SPI
12C
12S

Sync /0

TF

M.2

Power KEY

2x 8Kp30
6x 4Kp60
12x 4Kp30
26x1080p60
52x1080p30
(H.265)

4x 4Kp60
8x 4Kp30
16x 1080p60
32x 1080p30
(H.264)

Quantity

1x8pin Waterproof Gigabit
Ethernet port
1xRJ45 Gigabit Network port

1

8xCSI1 Lane GMSL FAKRA Z TYPE

1xGMSL FAKRA Z TYPE
1xHDMI 2.0 TYPE A

2xUSB 3.1 TYPE A
1xMicro USB

5xGPIO
2

1xDebug
2XTTL/RS232
2xRS232/422/485

1
1
1

1XSYNC IN
2xSYNC OUT
2XSYNC PPS

1XTF Slot

1xM.2 M Key
1xM.2 B Key

1

Note

Alternative RJ45 and waterproof
port

2.4G/5.8G 300Mbps

9V
Transmission distance up to 15
meters

USB 5V, 1A
Micro USB 5V, 0.5A

In 0-12V, Out 3.3V

DB9 Terminal
With CAN chip
Terminal resistor 120

DB9 Terminal
TTL 3.3V

3.3V
3.3V
3.3V

DB9 Terminal
SYNC IN 0-12V, SYNC OUT 3.3V,
SYNC PPS 3.3V

MicroSD card supported
2280 SIZE NVME SSD 4G LTE

Button



Reset KEY

Recovery KEY

ite8 Power Supply
Power Supply Spec
Input Type DC

Input Voltage Wide input 12-50V DC

Typical consumption 30W

583 Mechanical

Mechanical

Dimensions (WxHxD)

Weight

I#1% Environmental

Environmental Spec

Operating Temperature  -20°c-70°C, 0.2~0.3m/s air flow®

Storage Temperature -25°C-80°C
Storage Humidity 10%-90% non-condensing
Vibration 5gn,10Hz~150Hz,3 Axisé
Protection 1P4x’
INIE Certification
Certification Status
CE Passed

CCC, FCC, RoHS, SRRC ' Processing

4. Jetson AGX Xavier DRAMAZAIHE 16 GBIEAZI32GB,

Button

Button

Spec

245mmx68mmx172mm (/O ports and mounting holes
included)

213mmx68mmx143mm (I/O ports and mounting holes
excluded)

2.2Kg

5. According to GB/T 2423-2008 60°CIA_LizfThY, E1THIEEIEE Working frequency is subject to change after temperature

reaches 60°C

6. According to GB/T 2423.10-2008

7. Apex XavierJEWR OB SLIER I MIP6 7R ), EXT B~ MmE B Rk ik B RN FEEF AKX 5171 EH|I S HE Fm %

O,



R~ FZ% Install Dimension

Apex XavierERR RL2EAMRTU0E:

Dimensions and mounting hole position as below:

LB Up view(Unit:mm)
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148

172

218

245

B Left view(Unit:mm)
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DC IN LAN LAN HDMI UsSB3.1 OoTG
| — —
STATUS_LED POWER_LED
B Apex XavierlEE#EOTRRE
O BEOZR O
DCIN BiREO BAEBIR12-50V
STATUS LED  RZIRE&IERAT RAABohEl: BRINLE ZRABHNE: BRAINERES

POWER LED BIRIETRAT iR LR BRTAREE JRE: BERIANEEES #RER: ERINIeES

LAN(BRZKRIO)  AARFIKO 5LAN(RJ45)S VIR iE—FR, @ TRESEIRNO
LAN(RJ45) UARFIEO SLAN(FZK R O) S aENH%R —ix—ER, | TRSEkNO
HDMI HDMI #0 FREHDMI2.0%%0,
USBx2 USB3.1#&0 USB3.1#&E0, M THS USB2.0 0, XIFBE. SEMMEERERL, SAHLBERA 1A
Micro USB Micro USB &0 YRFEEN, OTGERX (BE0)
Hrp,

LAN(BE7K R 0) 51 BIE X0 :

Apex XavierEiROREE



Circuit EX

LAN(PIZKMO) 3 BIE S A0 T

- =

CIRCUIT #5
//_

I =y T g

|

Il

14

T

L4 _ B4

CIRCUIT #7 CIRCUIT 812

B Apex XavierBrk R Or=E

Circuit EX
1 MDIO+
2 MDIO-
3 MDI1+
4 MDI1-
5 MDI2+
6 MDI2-
7 MDI3+
8 MDI3-

ZmED



Lri=_ |
A1 A2 A3 Ad B1 B2 B3 B4
' ™
GMSL IN GMSL OUT
B Apex XavierZIEOTREE
0O EOSR EOHA

GMSLIN  GMSL#A  TIEABEGMSLIMYBIEE L

GMSL OUT GMSL @it el GMSLIMYE B AF

GMSL AAMIBAZ BHEGLNEATRELRE], EIBARNEELBENTINE, FELRRAI-A4TEBI-BANFKREN, BARGLERAR

—Bs,

Camera Mix Al | A2 | A3 | A4 Bl | B2 | B3 | B4
ltypea+ 1typeb & @
2typea e ©
3 type a | BN NN
4 type a | BN NN BN
3typea+3typeb ® @ o | BN BN
Device Node _ /dev/videol

Apex XavierfH8EEGMSLIB&L#ED, EOSMmRN T

® SFRMAHBIEGMSLEB&RLEA,
® Apex Xavier AGMSLIEESLIM BB ENOV, BWINFERBELNEEAFEE, B#RTERRIRGRL,
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EXPARMSION PORT

EXPANSION PORTD) EXPANSI0ON PORTED

Apex Xaviera{U#ZOREE

&0 BOBR 0O
EXPANSION PORT ZIEEEOIO 18&DEBUGO
2B8TTL/23280(TTL 3.3V)
288232/422/485%%0

2 B CAN O(HEBCANT R, £imeE120)
2B8SYNC PPS #0(3.3V)
18 SYNC OUT#0(3.3V)

18& SYNC IN #0(Logic High 1vV-12V,
Logic Low 0V-0.8V)

14N POWER ONKEY/Szp#%H
1 FORCE RECOVERY et #%4R
1MRESETE %
EXPANSION PORT ZEEED 102 1BEISHED(3.3V)
1EEICHEEDO(3.3V)
1B8SPIEO(3.3V)

5E&GPIO O(For IN: Logic High 1V-12V,
Logic Low 0V-0.8V. For OUT:3.3V)

Hoh SREERONEUT:

EXPANSION PORT SEXPANSION PORT, fZFApex XavieraMfiiE, tEAR:



EXPANSION PORT(D

EXPANSION PORT®@

E2uL 7 Jul:
EXPANSION PORT #O{5SEX
7 - = S
£ ED =1 =] Bl ] L =] L] ] |- =] o
2 @En =0 = B = B =@ B = B =@ B
2 En =0 =] B =] B =] 5 =] =] £ =]
1 =n =10 <] Bl ] Bl <] L] <] [ ] L]
‘\\ M L K 4 H G F E D C B A //'
H\ —’//
EXPANSION PORT #£0F=H
EOSR SIWEFS EOESEX EOHEA
UART(TTL/232)A DEBUGS Gl UART(TTL/232)ARX UART(TTL/232)AES:
[232-RX
H1 UART(TTL/232)A_TX UART(TTL/232)AES:
[232-TX
J GND it
UART(TTL/232)B D1 UART(TTL/232)B RX UART(TTL/232)BES
[232-RX
E1 UART(TTL/232)B_ TX UART(TTL/232)BES
[232-TX
F1 GND it
UART(TTL/232)C B2 UART(TTL/232)C RX UART(TTL/232)CIES:

[232-RX

TTL-RX

TTL-TX

TTL-RX

TTL-TX

TTL-RX



UART(232/422/485)A

UART(232/422/485)B

CAN A

CANB

PPS A

PPS B

SYNC IO

RESETH#
RECOVERY#Z#
POWER #%#2
GND

A2

A3

K1

L1

M1

M2
L2
G2

F2

E2

D2
c2
B3
Cc3
D3
E3
Al
B1
Cl1
F3
G3
K2
2
H2
H3
J3
K3
L3
M3
M4
K4
4
G4
E4
H4

UART(TTL/232)C_TX

GND

UART(232 RX/485 A[422 T+)A

UART(232.TX/485 B/422 T-)A

UART(422 R+)A

UART(422 R-)A
GND
UART(232 RX/485 A/422 T+)B

UART(232.TX/485 B/422 T-)B

UART(422 R+)B

UART(422 R)B
GND

CANAL
CANAH
CANBL
CANB H
PPS A RX
PPS A TX

GND
PPS A SYNC
GND

PPS B RX
PPS B TX

GND
PPS B SYNC
GND

SYNC N

GND

SYNC OUT
GND

GND

RESET

FORCE RECOVERY
POWER ONKEY

GND

UART(TTL/232)CfES: TTL-TX
[232-TX

it

UART(232/422/485)AfE S
232 RX/485 A/422 T+

UART(232/422/485)Af5 S
232 TX/485 BJ422 T-

UART(232/422/485)A5S:
422 R+

UART(232/422/485)AES: 422 R-
it

UART(232/422/485)BES:
232 RX/485 A/422.T+

UART(232/422/485)BI5 S -
232 TX/485 BJ422 T-

UART(232/422/485)BI55: 422-
R+

UART(232/422/485)BfES: 422-R-
i

CANASS B¥iEL
CANATSS B¥iEL
CANBES RI#IEL%
CANBIES Bf#iiE%

PPS AES: TTL-RX/232-RX
PPS AfES: TTL-TX/232-TX
i

PPS A SYNC MR (52

i

PPS BiSS: TTL-RX/232-RX
PPS BfES: TTL-TX/232-TX
i

PPS B SYNC BBk S

i

Sync inA#ES

i

Sync out@#FES

i

i

=Lk

RE%A

Bzt

i



F4
D4

[8] UART(TTL/232)A # O ADEBUGH#EDO, Apex XavierFrBTTLEOBESN 3.3V
ETEFHGPSIHRNINEE, BEAENWT:

GPSHINMEA%IHH 8 OXI#Apex XavierBUART(TTL/232)BiE & O (8B CIR4AF R 9600), B BILinux R A 1 /dev/ttyUART TTL 232 Big#&T5
i

Mo

GPSHIppsT ki 5 S X Apex XaiverBISYNC I0ZHIPINTE R BT ZEILinuxZR 4 9 /dev/miivii-sync-in-aig & .

EGPSEIEXT, W ER M RSBKEECPSRNLERF G, BANXM N RHTEMERE, SUGPSRITEESWITH.

EXPANSION PORT #EO{ESENX

N\

L]
- o o = = 9= 9 En = 9
————» [ —
- = = = @ = = =0 = 2
- om = = W =W 2 [En =0 3
[ e— [ e—
- = = = =W W= [Eu @ En A
A B ©C D E F B H

\'"-i"‘\\%__l"\:_ 1 &0 1

\

EXPANSION PORT#OFSHE

BOSKR  SIHFS ROBSEX #ORHA

sPiEO A4 SPISCK SPIBE{ES
B4 SPIMISO  SPIERMEIB@MA, MBHEERE
C4 SPIMOSI SPIE=RMHEIER L, MBHEIERAN
D4 SPI.CSO SPIRHE(SS
E4 GND i
SO F4 IS MCLKO5  ISEBES
G4 ISPWMOT  lISESS
H4 IS SDIN ISEHREIA
H3 IS SDOUT  lIS¥iE#t
G3 IS FS ISHBTEpES
F3 IS CLK ISEdEhiES
E3 GND i
licEDO D3 IC_CLK ICE 5SS
C3 IC DAT ICHBES

B3 GND i



AudiofO A3 INTP MICES
A2 AUDHPOR &FESMES
B2 AUDHPOL  EFEEHIES
2 GND it
58 GPIOOT D2 GPIO AT GPIO INES
F2 GPIO B13
H2 GPIOC24  GPIO.OUTIEE
Gl GPIO D26
E1 GPIO E33
GND E2 GND e
G2
H1
F1
Al
5V BT 5V 5V
GPIOEOEX
BOESHR SIHFS GPIOEIR BANERE sIHS
58GPIO D2 GPIOA  GPIOIN 339
F2 GPIOB 433
H2 GPIOC  GPIOOUT 387
Gl GPIOD 390
E1 GPIOE 413

BEEO



B L | 1 |
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WiFi Antenna 4G Antenna
B Apex XavierEUEOTREE
¥O BO8R OB

2.4G/[5.8G wifiRZ&SNED - 4ME 2.4G/5.8G wifik%

AGRZHNED IMEAC K%

(033540 L

Apex Xavierli#—iRIOR 4" X MEXPANSION PORT
[9] BRRMHEXPANSION PORTXIRIBYIO%1ELE:, MBEREBHEKNEN

ZIOK LA 10T DB FHI3 MR, THREIRAR:

Fs ThRE N Bl =
1 UART TTL/232 3 EEDBYEL
2 UART.232/422/485 2 Re&DBY#EL
3 CAN 2 BH&DBY#E:L
4 PPS 2 REBEDBOEL
5 BFES 2 ER— N EEEDBIELP

6 Lics 3 IPRESET## 11"RECOVERY#Z# 11MPOWER ONKEY#&5



3Buttons Syncl/0 UART_232/422/485 CAN PPS UART_TTL/232 and DEBI

B [0%#&%LYE

UART(TTL/232) &84 K 51 E X

Apex XaviersiF3ESTTL/2328 0@1E, AAIUART(TTL/232)A, UART(TTL/232)B, UART(TTL/232)C, EHUART(TTL/232)ARdebugh
O, BE&EPERREDBIHFSIL, WE:



3EEUART(TTL/232)BIDBYi% F 5 BIE X :

UART(TTL/232)A

Pin = Signal

2

3

5

WART(TTL /23208

UART _A (DEBUE)

UART(TTL/232) i #4e s E

UART(TTL/232) %Lk E

UART(TTL/232)B

Pin

UART(TTL/232)ARX 2

UART(TTL/232)ATX 3

GND

5

Signal

UART(TTL/232)C

Pin

UART(TTL/232)BRX 2

UART(TTL/232)BTX 3

GND

5

Signal
UART(TTL/232)C RX
UART(TTL/232)C TX

GND



UART(232/422/485)& &4 5% 51 BIE X

Apex Xaviersx#52#8232/422/485B 01&(E, 751 NUART(232/422/485)A, UART(232/422/485)B, HIRS485% L, RS232. RS422H
NI, HERLEPERAKREDBHFIIH, WE:

UART(422/485) % #&4se¥ A

2B8UART(232/422/485)809DBYim F5IHIE X :

UART(422/485)&0OFSHE

UART(232/422/485)A UART(232/422/485)B

Pin  Signal Pin = Signal

2 UART(232RX/485 Al422 T+)A 2  UART(232 RX/485 A/422 T+)B
3 UART(232TX/485B/422 T)A 3  UART(232TX/485 B[422 T-)B

5 GND 5 GND
6 UART(422R-)A 6 UART(422R)B
7 UART(422 R+)A 7 UART(422R+)B

UARTEOBNIRE T RXI AR T:

Fe UART#DO G&H A
1 UART(TTL/232)A DEBUG
2 UART(TTL/232)B ttyUART TTL 232 B
3 UART(TTL/232)C ttyUART TTL 232.C

4 UART(232/422/485)A ttyUART 232 422 485 A
5 UART(232/422/485)B  ttyUART 232 422 485 B
UARTE ORI FF XA T A
TR ERS, TUBHRBR EMRETE, 18



B REFXYiER

UARTEROSHRBEAXNONNXZSBT AL, SETEMRRERE



UART3 UARTZ UART1 WARTT UARTS UARTB UART?

My o

%

i
ity

B s

BEFALTEE
FS UARTEO RERER  REFXREAL

1 PPS A UART1 1ERTTLRRZE"TTL —W

) PPS B UART? 2.f# 232041k ="232"—1

3 UART(TTL/232)A UART3

4 UART(TTL/232)B UART2

5 UART(TTL/232)C UART9

6 UART(232/422/485)A  UART5 1EF 23284 E"232"—

2.f8F"485/422" B E="485/422"—M*
7 UART(232/422/485)B  UART8

[9] FrEPPSHEDO, UART(TTL/232)#OZFAKBAEN232, FABUART(232/422/485)1% 0 BGAIRIEAIE 485/422*

CANMERZ R 5IMEX

Apex Xavierx#i2l8CANRZBIE, 7AIACANA, CANB, HE&DEADEDBY TSI, WE:



2BECANR L& MIDPIIHF3IHIE X :

-

-

1 5
XXX X)
L _ L

, @000,

N

J

CANA

CANZEOFSHE

CANB

Pin = Signal Pin  Signal

2 CANAL 2 CANBL

7 CANAH 7 CANBH

PPSEE#&% 5 51 HIE X

CAN#E #2485 ST E



Apex Xavier X R FEISPPSEIEESPPS ASPPS B'O, K454 89115200819600, XRIFIOMREL D

[10] PPS B ThREMIE R TTEAER B EEER TR P " PPSEISEN "85,

PPS ABSE 1115200, PPS BRAERH19600, 3IMEN:

-
[ _

\

1 5
o0 000
, @000,

N

J

PPS A

Pin

1

2

3

Signal
GND
PPS A RX

PPS A TX

PPSEIFEOFSHE

PPS B

Pin  Signal

1 GND

2 PPSBRX

3 PPSBTX

PPSEIS B ASTNE

/NIRTE

(R~ N3

EDBYwF, WEFR:



5 GND 5 GND

6 PPSASYNC 6 PPSBSYNC

SYNCEERLE R 5| BIEX

Apex XaviersZ R HISync-outilIIEBHISync-inEFES !, MRIOkEL h— NBEEDBYMT, WEFTR:

B Sync |I0&Z&E

SYNC [OBIDPYimF5IHIE X :

4 )
® 'eco o006’ ®

, @000,

. J

Sync 10O FSHE

SyncEHES

Pin  Signal

1. SYNCINA

2 SYNCOUTA
3 NC

6 GND

7  GND



8 GND
[11] Sync-out5Sync-in B EERER T EE L BS I eeERIRE" D" Sync out AHER"S5"Sync in BHER"E5.

ThegkR

Apex XavierB#E& iz 73N INAgIREE, D BIRESETHZEE, POWER ONKEY#Z#FFORCE RECOVERY#ZH,

TheEIREsIYE

RREM REIhAE BeRas
RESET#Z## REEHEH B8
POWER ONKEY#%# ~  &&/B5 a6

FORCE RECOVERY## #HARNENL B

FRIRENRELR

Apex Xavieri2#tSSDiE# . 4GHER, TFRRSIMREEMHED, Y EINEEER.

ZENREITHApex Xavier REE N MEZ, THApex XaviertUEz=, WEFR, FARITFRETEEERTE, BRIINKSEAERLHK
BR.



Apex Xavier/Es KIBLAE

SERZRMEBENE, HpSSDER, 4CERRZKETERAM2xBRLEREHITEE.
AGRREEFERE2AMRICREBZLRIBERIZO'D"S"'M", RELEREH NELXFAERF LHBRHEEET4GRRNE,



M.2 B Key 4G3ZiFE &
Fs LT FRES
1 ®iz EMO5-CE FA-
512-SGA
2 Biz EMO5-CE FC-
128-SGAS

SSDHE %

AGHE R

TFF

SIMNF

|
|
-

ITEE 19NN

SSDTE# AGHER TFR SIMRZRUEE

XA

Beta

ERED

M.2 B Key

M.2 B Key

R AE

4G

4G

IfERE

-302C = 70°C

-302C = 70°C

Mg

ML MBRE
& A130Mbps
(FR)E&EX
30Mbps (£1%)

FE 2 WIEEEE
&A130Mbps
(F#)/&RKX
30Mbps (Lf£)

&



1. EXXE: SBRAXRARRETFR, SEKRNKE LHITRIE,
2. BETAXHR: XKFEHE, ERREBRKXZRBRAARPHIE, WEAIRPEEH S FERANENEET RIS FEE,

THREN A
BAERRZE

RENE
KXigERABUbuntuR S, BIABFE: nvidia; %8 nvidia
REFER

BIHAXX AR IEhttp://forum.miivii.com/SRIKEVEE TR, %5 T RiFBEREMNER,

FrRAL

FAL: KOREFANFHEL N LHEER, BARR, FRERSEIHDMIEOSKRERE, ANEENERT:

FHEE

FHL: KIEPOWERR/ON KEYIRHIXM, BEDSITPHITS sudo poweroff, THRFN EF: EHSTHHITS sudo reboot, TRERS

MIIVII SETTINGSHI{sE 88 {5 FRAL B3

(k0

MIIVII SETTINGS (XFRAKIRE) , BARXAT BN TIREHET
RE, MEHNIA,

REBUWRGRSEN ., ZETHE ., ZREMSSNEE.


http://forum.miivii.com/

Jetpack 4. 4MRARLATEEMIVI SETTINGSHIE AR EA

BS%E: https://doc.miivii.com/pages/viewpage.action? ) .
pageld=5275982 ‘ |LJ
S

-

MINII S, {# Fils0. mp4

B b
BAH DS %3000

BPE%0, ARFRPEEN, BAsudofRNAFATER, LsudoRRAFPTEEM.

ThREHLEA
RERS

BTEEIMRACPUSLL, AESOL, FRSHKEERER,


https://doc.miivii.com/pages/viewpage.action?pageId=5275982
https://doc.miivii.com/pages/viewpage.action?pageId=5275982

” ezann | N TINGS  fedut11
AR =0 (=)
RS :
o FRgE - EHER WiEFER
EERR miivii-tegra YN 16591319040 Byte(15.45GB)
v RFTHR
EfTEIE) 9d 15h 7m Ef=iE 4411957248 Byte(4.11GB)
A kegm RGHRA linux ubuntu 18.04 AIMZSE 13122322432 Byte(12.22GB)
[z e 4.9.140-tegra sz @D
B BS4H
FRER GPUER
ERETR AGX Xavier BIR nvidia,gv11b
FEREHR MIIVII APEX XAVIER s 1.4GHz
ETH miivii SR 0%
HESNS 0424418053482 .
BEEs &
RFRIHHRA 44130 =
cPU 40°C
CPUER GPU 39°C
CPUO AUX 38.5°C
ER ARMv8 Processor rev 0 (v8l)
ERER
FEFAN 0
s 2265 6Mhz o
sEm 0% B’E IdevimmeblkOp1
CPU1 S RGEEE extd
=N 29458731008 Byte(27.44GB)
ER ARMv8 Processor rev 0 (v8l)
p— 0 R 7313948672 Byte(6.81GB)
EESE 20624769024 Byte(19.21GB)
p=g 2265.6Mhz
sew QD
SRE 0%
CPU2
ER ARMv8 Processor rev 0 (v8l)
FHEAN 0
i 2265.6Mhz
aRE 0%
CPU4
ER ARMv8 Processor rev 0 (v8l)
FHEAN 0
e 2265 6Mhz
R 0%
CPU5
& ARMV8 Processor rev 0 (v8l)
FEAN 0
e 2265.6Mhz
[=1::E )
CPUB
R ARMV8 Processor rev 0 (v8l)
FEEAN 0
R 2265.6Mhz
SER 0%
CPU7
& ARMV8 Processor rev 0 (v8l)
BEAN 0
SRR 2265.6Mhz

FIBRERERHHISEEAEERETIE, ELUITUSIRENARRAE, HILELIHLSITEERARAK.

cat /etc/miivii_rel ease |
APEX 4.2.2-1.5.0

RERE

MRAERNEHITIRE, WRRKKE, CMSLENIRESE,



® GMSLIRE

SRR 1 GMSLig&E
1EFERGMNS
© Fpgm GMSLiZE
groupA groupB
i;\
TRRiin)
© s |
2 wegm 4B RIR T
B g=sd

Apex XavierlARS2Pro8 &GMSLIR& LIS EINEE,

Apex Xavier I, EVO TX2 GMSL28&GMSL2E &g BETNAE,

EVO Xavier, EVO TX2LAR S2AE & GMSL/GMSL 2B LIg B ThAE,
ZINBETT LR BBGMSL/GMSL2IBESL IR B, HRIEERERLMRE.
& ADexBRAGMSLIB&LED, HBIITHGMSL ASGMSL B,
"ES2ProRE—HIZAGMSL A,

REEVO TX2 GMSL2B6MNMEIZCGMSL21TR &L 0, 129GMSL 0-5
®&Apex Xavier IF8 MR GMSL218#&:L#ED, 18 AGMSL 0-7
CMSLIRE LB B ik

EYIREACMSLR G LR EMOMSUIRBGSL R SNEENREXFHTER, HEBIRE. BEXMHER: [opt/mivii/config
/gmsl camera/camera.cfgMVGCB-001A : EntronMVGCB-002A:  CalmcarMVGCB-003A: AdayoMVGCB-006A: Sensing®kiA
BE: ABFIBABELEOAEEEHZEMVGCB-001A

® RRERIRE



BEFRE

R G E

FhEBIRTTT= BEER AR T

O EFigE

rgmﬁﬁ NTP @
GMSLigE® GPS
NONE
L____________J
S RE
T T | FFoMig% (sync out)
SOME R %
v E=EFHR — ‘ -
& IKSER
BeBURIE TR
B B%eH

Apex Xavier, Apex Xavier Il, EVO Xavier, EVO TX2 GMSL2, S2ProBl &REIFINEEIRE, , EVO TX2 S2ABERLSIREIRE,

Hop, NTPAZGAEI, NTPRERINMRT, WENRERARE, TTLUENTPERSIRE, B, RETVEARDPIR, IMEIFRSINEE
BfEREs, FHtiTES; GPSHAGPSHNFIRIE, LENREIMEGPS, TLMKGPSER, BN, REIMEARSIR, IMEIFRLSHN
BERUERKES, FHHITEYE, None ARESEN, IHREREIINARE, EULMEARLIE, B, BIEETSync outdhisi
=, EREAFHIERCGMSLAIAE,

WERNELSSync out@ BIARE B AR ERHER S5Sync out @l BARMAEFTENBEEHTER, HEBRE, BEX
H&12 . Jopt/miivii/config/sync/sync.cfgiZ iRl 2 BB E P "sync type:X" BIXEERIH, 0: GPSHMRFETIER1: NTPW
KEMNERX2: REHSERSync outhil HRREIIEE P "sync out freq:XX"HI XXEUESHISync outiRIE T, AT (RHE

cat /opt/mivii/config/sync/sync.cfg

sync_out _freq: 25

sync_type: 2

/*

not e:

sync_out _freqg---the frequency is 25 for sync out tinme
sync_type---0 is for GPS calibrate tine

1is for SYS calibrate tine

2 can not calibrate tine

¢ ERHEIRE



i Bk

O ERE

e g

FEERE
¥

(A R in) T He

=393 2]

BERIREENTTREIKFES, TR0rayFREFE(
https:/fopen.oray.com ), ERERATTAEE, BlE{et7 N AREE
S AppIDFIAppKey,

iTigihE TSRS

CEREEN =i
MEEFE = INEIS, iyt g

[m]
"

FHHESRIRHERSE, SFZb.oray.comifiTigE et &,

RREFHR

StcudotBx 8, ARmIviteHHEXEHRSHTHRKXEIER,

i ARRE

O RHNgE -

RRFR

1 AEBH TR, B TREERT
2. BEFHRRALFENvidia, PIRMIVIdEXSIEE, Ehi{rar=imih
3. TEBS U THARERESEICR, EEEIBRELVS, sILU#EIR

3 graphsurgeon-tf 7.1.3-1+cuda10.2
4 libnvidia-container-tools 0.9.0~beta.1

5 libnvidia-container0:arm64 0.9.0~beta.1

6 libnvinfer-bin 7.1.3-1+cuda10.2
7 libnvinfer-dev 7.1.3-1+cuda10.2
8 libnvinfer-doc 7.1.3-1+cuda10.2
9 libnvinfer-plugin-dev 7.1.3-1+cuda10.2
10 libnvinfer-plugin7 7.1.3-1+cuda10.2
" libnvinfer-samples 7.1.3-1+cuda10.2
12 libnvinfer7 7.1.3-1+cuda10.2

WARGT THRRG L AR R G

Rl & B A JetpacksThinAT32.5, ABeHREIFTRA; ﬁf&ase_node

KSER

RTEERAEMRSS



iE FRUE

& RgRE

“iEiIRTEEedgeservice RS (https://edge. miivii.com)_EAIFR
T S e Pk S BRI RN
~ 2y }ﬁ%/ 3 o oy Yii o 3
wiEeme  EERIE RS

MIEER

SiERREEERES
AKILPIERDS RS

K Stoken4fE O &

B&SH

BFEd/var/log/FWBR, EFHEHTESH.

i RRRS

@ R BRI R oG ITEER, SURGRTSE g WETEAITE, F#E

.
GusLips SHFARS
R RE R SRS, RIPRGEE
TR
v REFR
2 ikeEm

=

PR S S

system log 2021...zip  ~

NERBENIRE

& Jetson AGX XavierBIXK3gEEZ TEER., JUBE A LANNVIDIAZEIRFIZERTAE, KGEENRHAERX 3.
MODE_30W ALL



B REE

R PP ORE O TR TN, TRERNATERTE:

| Ww0u_JVODE_{OW | WODE 151 |WODE _3ON_ALLIMODE__30W_6CORE|WODE._3ON_4COREWODE _30W_200RE
n/a 10W 15W 30W 30W 30w

Number of 8 2 4
Online CPUs

4 o 6
6 4 2

CPU Maximal 2265.6 1200 1450 1780 2100
Frequency
(MHz)

GPU Maximal
Frequency
(MHz)

200 200 200

DLA Maximal 550
Frequency
(MHz)

1050 1050 1050

Vision
Accelerator
(VA) cores

VA Maximal
Frequency
(MHz)

(3

760 T60 T60

Memory 2133 1066
Maximal

Frequency

(MHz)

1600 1600 1600

WARAHSTRE:

#

sudo nvpnodel -qg verbose
#

sudo nvpnodel -m <MODE | D>
#

sudo jetson_cl ocks

#

sudo j etson_cl ocks --show




IO

GPIO#OEESE

XGPIOEROFERNRANT, B8 < >pHEREXNBRRZRENCPIOT RS, BEANNXRESE [EORE] o

# (DO

echo 1 > /sys/cl ass/ gpi o/ <gpi 0339>/ val ue
# (DO

echo 0 > /sys/cl ass/ gpi o/ <gpi 0339>/ val ue
# (D)

cat /sys/cl ass/ gpi o/ <gpi 0339>/ val ue

....................................................................................................................................................................................

ETEXNGRBEE, TLUEULEHSE Nl etc/rclocal X4

X GPIOSMETIZUNEE DOATREE (FRBUMEABLHEE, SHHHRETHsIMEY, miatsSBTHsI MR MESsT, ik
HIRBF, NSES, WRIMELNEE, WEHESETNEERTE TNBENBRBE) RENSBFN, DOMSIMNENEEER
(OV~40V) ;  REARBFE, DOMAM,

UARTEORES &

fIFF/dev/(folder) TEHXN MENRET R, REKEE, LU, SBREM, FEME, TLMERsttynCRER ORISR, LA, FERE
I, BEME, FARsttyin <R,

W, BRE< >PREREXNBERENSEOTRS, EANEXRESE [EORKE] 5o

....................................................................................................................................................................................

....................................................................................................................................................................................

....................................................................................................................................................................................

sudo echo “mivii tty debug” > /dev/ <UART_ XXX>

....................................................................................................................................................................................

....................................................................................................................................................................................

....................................................................................................................................................................................

GPS MiRERHN{ERTTE

GPSHIRERININREM R REBICPSIREMGPSE £ LR IR ENREIES, NMBEELIRSHE,



GPSXZ &S
BOFHELURER, BOANREEN9600
MFFGPSmERE S MEMECPRMCEEIRES A LNGPSIKE, EMARBPPSHIKTEENGPSIRE

....................................................................................................................................................................................

1
....................................................................................................................................................................................

RIS ThAEECE

EVRBEANCPSH HEEMIIVii SettingEE BERHDHITRARE, KSync ModelEMELEMGCPSIER,, EBRK., MiiVii SettingB A A155%E
"KNEERGNE TS,

RERNEZEMN

BRG], BASD

....................................................................................................................................................................................

A

sudo date -s "2018-10-1"

....................................................................................................................................................................................

....................................................................................................................................................................................

EEREEA: "2018-10-1", HEBREELK
ERRER: "HaiE", REERRI
HREHEE

ERKY, BRHTHERE

1 EBGPSEERAH

...................................................................................................................................................................................

1
....................................................................................................................................................................................

KR EIHEGPRMCF R, F40:
GPRMC,014600.00,A,2237.496474,N,11356.089515,E,0.0,225.5,310518,2.3 W ,A*23

2. BEGPSHppsiEE—REEHH

LN



KinEHNEHFHNEERL, F10:

0000400 02fe 9f40 490e 562d 1647 004e 0000 0000

3IRBIAE
IRALE""&"2"&BHL, RBECPSTERIER, TLUEGPSKEIE/HREIFIMNIE, SERCPSHEHITII
R"""2"HBIER, WEMIVii SettingltERBAGPSIRT, MRFZE, BEXENEEHSH
HITULREZE, GPSEIRARMIY, BWAGRS

. hexdunp /dev/niivii-sync-out |
KinEH7OEFINEER S, f:
0000400 02fe 9f40 490e 562d 1647 004e 0000 0000
NRBEHERE, TR LERETENRN IENRERN, BeERERNTEEHRIN
NREHIER L, TTRREEE4NE, BB RESHELE
CANOBCE %
CANIOIRERMMERTAE, & https://github.com/linux-can/can-utilsfi9cansend.cflcandump.c
Wit

sudo nodprobe can
sudo nodprobe can_raw
sudo nodprobe nttcan

sudo ip link set canO type can bitrate 500000 sjw 4 berr-reporting on
| oopback off

sudo ip link set up canO

sudo cansend can0 123#abcdabcd

sudo candunp canO

sudo ip -details -statistics |link show canO

sudo ifconfig can0 down


https://github.com/linux-can/can-utils

CAN FDECEERTTE:

....................................................................................................................................................................................

sudo nodprobe can
sudo nodprobe can_raw
sudo nodprobe nttcan

sudo ip link set canO type can bitrate 500000 sjw 4 dbitrate 2000000 dsjw
4 berr-reporting on fd on

sudo ip link set up canO

sudo cansend can0 213##011

....................................................................................................................................................................................

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

sudo ip link set canO type can bitrate 500000 dbitrate 2000000 berr -
reporting on fd on

....................................................................................................................................................................................

....................................................................................................................................................................................

....................................................................................................................................................................................

REGLD, dS5HIEZEET—M, FE##ENE—IFT(0)Acanfd frame. flagsBIfE, SBEAO~F; canfd frame.flagsEEIFT5(11)7
FE—NIE, —RRSTLUERCANFT,

¥ RGEREE
¥ RSSDEE A fEF

EEEEER:

....................................................................................................................................................................................

....................................................................................................................................................................................



Jdev /mmcblkebooti: 8 MiB, B388608 bytes, 16384 sectors
Units: sectors of 1 *# 512 = 512 bytes
Sector size (logical/physical): 512 bytes f 512 bytes
I/0 size (minimumfoptimal): 512 bytes / 512 bytes

Disk fdev/mmcblke@boot®: 8 MiB, B388608 bytes, 16384 sectors
Units: sectors of 1 *# 512 = 512 bytes

Ssector size (logical/physical): 512 bytes J 512 bytes

I/0 size (minimumfoptimal): 512 bytes f 512 bytes

Disk fdev/nvme®Oni: 232.9 GLiB, 250059350016 bytes, 488397168 sectors
Units: sectors of 1 *# 512 = 512 bytes

Sector size (logical/physical): 512 bytes J 512 bytes

I/0 size (minimum/optimal): 512 bytes f 512 bytes

Disklabel type: dos

Disk identifier: eOxdsedcs8fSs

nvidia@miivii-tegra:~5S

B E5EEERRNEEE

B

sudo nkfs -t ext4 /dev/nvneOnl

nvidia@miivii-tegra:~5% sudo mkfs -t ext4 /dev/nvmeonil
mke2fs 1.42.13 (17-May-2015)

Found a dos partition table in /dev/nvmeonil

B st Eaan

BEEBREUUD:

sudo bl kid /dev/nvmeOnl

nvidia@miivii-tegra:~$ sudo blkid /dev/nvmeOni

Jdev/nvme®nl: UUID="6e643050-77bb-40d3-97b4-7835fc@16afb" TYPE="ext4"
nvidia@miivii-teg

B =8®EAUUD 88

FHEhEFERINEET L. #/etc/systemd/systemi& &R T RIZE— P systemdfRsS, FARFNEMPTERER, 0 : miivii mount ssd.

service



#mivii_nount _ssd. service
vimmivii_rmount _ssd. service
[Unit]

Description=M1VIIl specific script
Af t er =udev. servi ce

[ Servi ce]
ExecStart=/etc/systemd/ mivii_nmount_ssd. sh

[Install]
Want edBy=nul ti - user .t ar get

....................................................................................................................................................................................

#mivii_nount _ssd. sh

vimmivii_nount_ssd. sh

#1/ bi n/ bash

mount -o rw /dev/nvrmeOnl /hone/ nvi di a/ wor kspace

....................................................................................................................................................................................

....................................................................................................................................................................................

....................................................................................................................................................................................

....................................................................................................................................................................................

sudo systenctt!l enable niivii_nount_ssd. service

....................................................................................................................................................................................

TR ELERE

WiFiEeB &

KXS2, S2Pro, EVOTX2 , EVO TX2 GMSL2BWiFiThgE, K3 Apex Xavier, Apex Xavier Il, EVO Xavier, Lite NX, Lite NanoBIWiFiZh
BEEHIMEY BIESIRM, BB [T EREREAR] WHBSHWIFERIETZRE, BEANUbUNURSSELG AN EZEBRD, HAEE
BOWIFIBRART, AEERENZEERMASBHREERE,



WIi-Fi Metwork Authentication Required

R Authentication required by Wi-Fi network
sk i
i Passwords or encryption keys are required to access

the wWi-Fi nebwork "handejituan”.

Password: i sz

[ show password
Cancel Conneck
B WiFEEEE
AGKEERECE T5 7%

KXBEMEFRPAEE4GER, BEAFETHE,. BRR [TRREZEAN] NRSHSIMEURACERETRE, BEIRUREERN
RYBEMSIME, WSHRSM TS RERGHEN0ENE, BRI SBRENERIA,

KXWARFRD, BETHENAGERIG, ZRIFACRRERAZBEHIRA, EEE/devBR, SFF/dev/ttyUSBO~/dev/ttyUSB3, —3t44
BE,

EREALAREEEENRD, ®IIEDit Connections, miadd, WEFRR:

Network Connections

Name Last Used ~ Add
CEthernet [
Wired connection 1 1 hour ago
~ Bridge Delete
docker0 now
Close

ERREREIA Mobile Broadband



@ Choose a Connection Type

Select the type of connection you wish to create.

IF you are creating a VPN, and the VPN connection you wish to

create does not appear in the list, you may not have the correct VPN
plugin installed.

Mobile Broadband v

Cancel Create...

#%E#ENext (BEHQuectel LTE, Fibocom NL668 Modem, Android5Any deviceetcikiE RER SHNACGERERAEER, TEEATNext)

Set up a Mobile Broadband Connection

Choose your Provider's Countryor Region| s assistant helps you easily set up a mobile broadband connection to a cellular

Choose your Provider (3G) network.
Choose your Billing Plan . . .

) ] ) You will need the Following information:
Confirm Mobile Broadband Settings

«Your broadband provider's name
« Your broadband billing plan name
« (in some cases) Your broadband billing plan APN (Access Point Name)

Create a connection For this mobile broadband device:

Quectel LTE v

Cancel | | Next

HERERAChina , AERESIMEEREER: hE®BIZChina Mobile, $EEGERChina Unicom

Choose your Provider

Set up a Mobile Broadband Connection
Choose your Provider's Counkry or Region
Choose your Provider

Choose your Billing Plan

) . . China Mobil
Confirm Mobile Broadband Settings na .
China Unicom

© select your provider from a list:

Provider

(") 1 can't find my provider and | wish to enter it manually:

Provider:

Cancel | | Back Next

WNRERNEZEBEPERE, WREFIHFEZER China Telecom



: Choose your Provider

Set up a Mobile Broadband Connection
Choose your Provider's Counkry or Region
Choose your Provider

Choose your Billing Plan

Confirm Mobile Broadband Settings China Moblle
China Unicom

(") select your provider from a list:

Provider

© I can’t find my provider and | wish to enter it manually:

Provider: | China Telecom| ]

Cancel | | Back Next

ERREPlan
BIRESIMEERER, Balitinternet, BOBFIBEiEdefault
XEFE—TAPNEEIAcmnet, BER3gnet, Bi5Actnet

- Choose your Billing Plan

Set up a Mobile Broadband Connection

Choose your Provider's Country or Region|  Select your plan:
Choose your Provider )
Choose your Billing Plan

Confirm Mobile Broadband Settings

| Internet > |

Selected plan APN (Access Point Name):

cmnet

Warning: Selecting an incorrect plan may result in billing issues For your
é broadband account or may prevent connectivity.

IFyou are unsure of your plan please ask your provider For your plan's
APN.

Cancel | | Back Next

RECLRNER, WIEBTR, MREApply

: Confirm Mobile Broadband Settings
Set up a Mobile Broadband Connection

Choose your Provider's Country or Region
Choose your Provider

Choose your Billing Plan

Confirm Mobile Broadband Settings

Your mobile broadband connection is configured with the following settings:
Your Device:
Quectel LTE

Your Provider:
China Mobile, China

Your Plan:
Internet
APN: cmnet

Cancel | | Back | | Apply

RERFPZFMZE, mdEsave



Editing China Mabile Internet 1

Connection name: | China Mobile Internet 1
Ceneral | Mobile Broadband  PPPSettings  IPv4Settings  IPvE Settings

Baslc
Mumber: A

Username: millwli

Passward: | miivii

advanced
APM: omnet | Change...
Mebwork Iy |
Allew raaming iF home netwark is not available
PIN:

Show passwords

Cancel Save

MECETRE, ERE4 LA MEERERPIEPFENMEEE, REBEELNT, ETEICMEFNENERLE, EBMAM, EIF
ERFEHEChina Mobile Internet/FIRENIT: SERE LAMSERENR, £ MIFEE R SEEt ConnectionsiER, FE#HNEDODIED
China Mobile Internetifll, KT NAREER

: Network Connections

Name Last Used =
Wired connection 1 7 minutes ago
~ Mobile Broadband
China Mobile Internet 2 minutes ago
¥ Wi-Fi
MiiVii_Marketing never
+)[— | %

HHME DO iEREGeneraliEIR, FaiEAutomatically connect to this network when it is availobleiEIR

ZERFRY., ERRNEE, MUUEBATIEZEREBHNEEICHE

Cornection name: | China Mobdle InLernet

General | Mobike Broadband  PPPSettings Prosy [P Settings  IPve Settings
& Automatically conrect to this neteark when It 1s avallable
Canrectian pricrity Far auka-activatiore | 0 -

all users may connect to this nebaark

Automatically connect bo WFH when using this connection

Cancel Save




RIS RERE AR 15 BA
ESHRENE

REXFH=MRELHI, PBIZ: PPS, SyncinflSync out@¥. RBFRENOI-1s. (ASRENHTTEFLMR)

| pps »| PPS_in | L » | PPs_in

Sensor Sensori

UART—R= | — | UART-Rx

Y

| UART-Tx

_Sync_ou‘t ——® | Sync_in Sensor3

Sync_in |4—— Sync_out Sensord

BEESEEREE

RS E
PPSEIHHE

BEWHPPSES (BWFE—Noh, BXE50ms) , FEEHEDO (UART/RS232) BITXBIMIAREZE D EFHAF= £ BAINMEA GPRMCH
/%\, 7%/%\3_—\15”

....................................................................................................................................................................................

1
....................................................................................................................................................................................

[1] PPS ESHEMERTITUIBE N IO E L& R B3 i " PPSEEL K 5| e X "85

Hh"060249.000" ASHF £ I8 BRB(UTCHE), B N"HH#.000", EENEHZEMER, SIFPPSASEANERSSEIKE
BIPPSEARGPRMCERX BB AR HITREY, F2S5RENRANPRIT—H, ERSHRFHESEANER (timestomp) , SHE—E
WREERE, BElt, RARWT ERXBRENRRNE, THES,



—» 4— Pulse width

PPS

1.0 ‘ 2 0 3.0
‘4—?‘ Min time before next pps

GPRMC ’ | ] l

message 4—P t (:

PPSEIFRIEE

EEINEERIESTE (LARS-LIDAR-16BEEIXAH)

LERBREHERAZOSREEE, REEZENPPS A SYNCOFPPS A TXE, fERE8HIROS node@#BRIER S LIEEE P HIN BB A4
BE® (hardware timestamp) , BM&RESABPETEITHESHETE (BHERSBEZRE— M EENBRIEEATITER, SR EBEHIET
B) . WEEUbUNtURMERRPITENZEAHER, HASRENAFRTBHTLR, TAABHRERK,

[ INFO] [1544594922 . 9297364487 = time_mode:
ros time:1544594922 . 876364231
lidar time:1483220224 83923368606

[ INFO] [1544594923.026582016]: G time_mode:
ros time:1544594922 . 977174997
lidar time:1483229224.948033000

[ INFO] [1544594923.1347611847 = time  mode:

ros time:1544594923.078629156
Lidar time:1483229225.0480833008

[ INFO] [1544594923.229261088]: time mode:
ros time:1544594923 . 178819418
lidar time:1483229225.1416320006

[ INFO] [1544594923.332589472] time mode:
ros time:1544594923 279591568
lidar time:1483229225.242432000

RS-LIDAR-16RE)25 B GE 4 B B B 5 R AT B R R L

HERINERIREIIPPS A SYNCRPPS A TX/E, fERS8H9ROS nodeMHRIE RS L IEHUE P BRI 1B B0 & /XSS M BRI 2T PPSIR B /5 B B
8, SIRENRFEME -, WHEUbUNtuRFERZPITNREBINEAHNBER, FSEREIZERENNORLENE (ros:time:now) L&, H”#F
B9ZE/NF100mshY, HEBIPPSIHREERL.



[ INFO] [1544601870.404294176]: Got param time_mode: gps
ros time:1544601870.349020720
lidar time:1544601870.347184008

[ INFO] [1544601870.503913824]: Got param time_ mode:

ros time:1544601870.449862003
lidar time:1544601870.447984000

[ INFO] [1544601870.602763072]: Got param time_mode: gps
ros time:1544601870.550686121
lidar time:15446818708.548784888

KRR aRERA XL

Sync out RIZHER

BEIESynC outAHEE7
[2] Sync outS SHIRBEER A TS I O EE4H 88" h 19" SYNCIERS: K 3 B X " 264>

RETTLUEESync out5IBI%IE1-30Hz, BXESmsHIBKIPES, B TRAIINMERS SR, BN RESICRZKY EFHEHF=EE, ZRkss
THREE, RESRCROFESRREREEORIEHRE, FAZSENNEE, Zit, RERNTERBIRENRENE, TREY,

' A A A
Sync pulse
from MiiVii Brain

0. 04 0. 08 0.12 0.16 0. 20 0. 24 0
: Sample interval
sensor L 7272 7 7 B B
Begin to sample message ‘ . Tt

B Sync outRFREE (25Hz)

5iE, SERREGMSLIZEONSYNc out@H 8L, FHGCMSLIBERLETS

BHEERIES A BEEREAINIMARSER, BIROShagMEFAMERSEMAMRES Async.cigh MG ENMARE, WRRE/NT
1Hz, WRBASYNnc outIBE4ERL,

HRERE RO

MARIRBA : & ESync out KHESHISAERAI0Hz, MEIRE A HHISYnc outlESHI EFAGENE SRR MR B 896t E &k (transfer
time) .



0 % 56 BF (8]

ETE) 25 Bk o

Bl A 1) :
- ; _‘ _|

— EHLICRENE o mamediE

B oM Ri FrsE

&7
65
65
w4
E
=
= Ba
=
62
61
B0
1 ¥ 13 189 28 31 3T 43 49 55 &1 &7 T3 T A5 91 ST 1021099115121 127133139945 1851 18T 1B TE1AT1ATIS3199 208 211 21T 2220236 2471247
e
B mfEim e ERE LR

S & R R IIE RO AT IEN65.70ms,
Sync in RIS

BEXRBSYnc inAHES2,
[3] Sync InBHE S HBAEERE A T E I OB 88" " SYNCIERES: K 3| B S "864>

XFESync inBFRNAMERES, EENRENNZISTEHFLE—TKTES, REBISYNC INSIHZKEPES, FeFzbkid LFHoar=£
BiE, ERESETHAREE, RESKERONBSRREREEDNBESXEK, FAZEENTEE, 2, RERMTERSIRENRLNE,
SERE .,



A A ' A A
Sync pul se
from sensor T
0.1 0.2 0.3 0.4 0.5 0.6 e
Sample interval
sensor | 7 7 7 7
Begin to sample message H t(

Sync inEZHEEE(10Hz)

BHMEERIEFL: EUbuntURIERFPITENSYNC INS|HIZEKEIF TS SHNN B, §iZN a8 S KR RSSBURIMA RS E (ros:time:
now) ML, MR ZEHNEE/NFI00ms, HBAESync inTIEEER,

RIFREMRTTE

B 7Rig 2 BPPSEX I EfE
WELR:

EH zoovs, BE 2.00V/ e 224.0® 200.0%/ ST ; 1.18V

A = 999 .99940000ms A7 ] AY(1 ) = 0.0V

PPSB FEJFR
Eiol (s)  SOUE (5  IRE (9)
PPS 1000000 999999.4 0.6
B RS ESync outhk it iEkE

BRESMERNSync out (10Hz) fkipZEERHSEICEMLER,

MELER:



0 zoovs, H 2.00V/ s 25989 20.00%/ i £ @E 1.18\

AX = 99.99920000ms 1/ 5% 10.000 AN ) = 0.0V

Sync outBkitigERE

BigE (s) SWE ()  BRE (9)

Sync out 100000 99999.2 0.8

BTHERP RIS &
RPaT LB R EEN Ejitter, RETIENRERSKER.
E%sample codefEAi5EA
MiiViitgtisample code BFBTIHGIEEREES R, EERSEUT:
#
cd /opt/mivii/feature/sync test/bin
#sync out
./sync_out _test
#sync in
./sync_in_test
#pps

./ pps_test

Sync out jitterill &

FAMIiVidg#tisample code (sync out test) , SERFAFZIHEWEINEER (timestamp) |, S2ISync outSSHISAR, FEHE. FNRE.
BRKIRE, HESE, FHINTH,



Frames
measured by the Time interwal
fid The average

i the maxl
atlstical
REeasure

FHEA S U e

Sync outi_fIHE R

Sync in jitter W&

BIMREE (WESEERS) ALEEABNKDES, BAZLIEENSYNC INSIH, BRIBMIVIiRERNsaomple code (syncin test) SEESHHr
FZHEWEINEEE (timestamp) , B2ISync infES8: ME, AR, FHREE. KRKNIRE. FESE, HLHITE,

AERBESKESNBERTULUSIRENSYNC INSSYNC OUTHISIBIMEE, LASYNC OUTHIHEILE/EAN25HZBBAES.

PPS

Sync—out

Sync—in 44—

GND

oL RRE

n T
statis
e

stamdard d
A

Sync in~ Bl R

PPS jitterlll &
B EMEIPPSSSYNC INSIHIFEE, FIAMIVIdREsample code (pps test) , SERNAFFIHEKZINNER (timestamp)
BRE, BE. FI9RE. FARE. FEEE, FINFTH,

SEIPPSES



. es |—L——»| pps_in L | PPs_in

Sensorl Sensord

| UART-Tx — | UART—Rx —» | UART-Rx

W‘—P Sync_in | Sensor3d

| Sync_in |(4——— Sync_out Sensord

IO&&R=E

thee Thme iater
F  Piaxlmum md the &

MEAs e ; . [ b = s tandard
measured [ ndard

ndard
tandard
andard

o101 MEQUENCY MEasures
+05 > L ol - 8 » L 34

PPSHUL 4R

GMSLEB& X ERTT &
O

GMSLEE AR TR HUEIR,
RSB RS ESMEBINN25Hz, TEgms| SDKIEE H14Hz-30Hz,

B KISKRBEBAES R,

HERRH O PIRA1280x720@25Hz, 1280%728@25Hz, 1280x800@25Hz, 1280x1080@25Hz, HHI&LASMYUVIEZM
7,



GMSLIRRLSTRF

s ) FRES bz i) Rk Pay > (e

1 Entron SO01A EXX & 1280*720 30fps

2 ADAYO C1A204 EX & 1280*720 30fps

3 Sensing SG1-AR0143-0101-GMSL ExX 57 1280*720 30fps

4 Sensing SG1-AR0147-0101-GMSL Beta & 1280*720 30fps

5, CAMLCAR CAXx02xxx01 Beta & 1280*720 30fps
pa iR

1 ERXXF: BRKXRRRATE, SERRE LHETRIE,
2. BETAXSR: XFEHE, ERARESRAKNEFRBRAARPRIE, NEAIRIEEH —SIHBERANENEET RS EE,

ELZTTR

EERANBESE RORA"BD

BEAEE

FEHDIRBEAGMSLEA LR EHCMSLIRGSLEL SHY, FEAEMIVi SettingEBlERHhHTRARE, BATEESE KNEERUNE"S
o

s

AT HEER, 18&iRegl demoSopency demof N al TR ERGMSLIBELER, BIMESE opt/miivii/features/gmsl camera

HETH':

. #conplie

. cp -ravf /opt/niivii/features ~/

i cd ~/features/gnsl canera

f nake -j;

E #Execuate with only one canera pl uged

; ./ bin/4canmeras_egl _deno -d /dev/videoO -s 1280x720

i ./bin/8caneras_egl deno -d /dev/video0O -s 1280x720

f ./ bi n/ caneras_opencv_deno -d /dev/videoO -s 1280x720 -r 25
FORTEA Port L1 7 RANMEMN

. I bi n/ caneras_opencv_deno -d /dev/videoO -s 2560x720 -r 25

FRFEA Port L3 7 FUMEHL



B R&LE®R

[13] BRGSO WRHTER, BBANDDPRRAWXHIIBELN, REANWxH, 170: 20 5#EA1280x7208cameraBE I AAA
B, EADPHRIREN2560x720, RIBBHELBANABE, B [dev/videoXE#e A /dev/videoOsk/dev/videol, AEiEAR0, BAIEAT

HE— I HEITFAN AL

wne
APEXEIEFIFF8MEML, FEKIN BEETTE

./ bi n/ caneras_opencv_deno -s
5120x720 -d /dev/videoO -m 2

-MERITFHBGLT REE,

GMSL/GMSL 284 B8 X MiH 73 %

AO{aTERERF 4 B 52 B &5 EE?
®e

# export CHECK TI ME=1 | og
| og

sudo jetson_cl ocks

rm/tnp/ cameras_sdk_deno. | og
./ bin/cameras_sdk_denop -s
1280x720 -d /dev/videoO

HRTH

SERSMEYED, SMEOER—ANM,

=R

1 R SIENITE B
2. FEtmp/ T, =% cameras sdk demo.logX#



B &35 88

BeTC TR 0 d rval I 946000
e o a ahalerbelay @ 67329552 LinuxGetFrameTime 1620883371700962000 LinuxFrameInterval : 33sggeas
: 1620883371666965856 FrameInterval : EEEEERTT] FrameTransferDelay : 66530144 LinuxGetFrameTime : 16208833717334960080 LinuxFrameInterval : 32534088
1628883371760299640 Framelnterval : 33333184 FrameTransferDelay : 67822968 LinuxGetFrameTime : 1620883371768122000 LinuxFrameInterval : 34626000
1620883371733632448 FramelInterval : 33333408 FrameTransferDelay : 67579552 LinuxCetFrameTime : 1620883371801212000 LinuxFrameInterval : 33890080
+ 1620883371766965760 Framelnterval - 33333312 FrameTransferDelay : 68080240 LinuxCetFrameTime : 1628883371834966000 LinuxFrameInterval : 33754000
: 1620883371880299104 FrameInterval : 33333344 FrameTransferDelay : 68488896 LinuxGetFrameTime : 1620883371868788008 LinuxFrameInterval : 33822000
: 16208B83371833632328 FrameInterval : 33333216 FrameTransferDelay : 68185680 LinuxGetFrameTime : 1620883371901818080 LinuxFrameInterval : 33030000
: 16520883371866965728 FrameInterval : 33333408 FrameTransferDelay : 68186272 LinuxGetFrameTime : 1620883371935146008 LinuxFrameInterval : 33328888
: 1620B83371908299164 FrameInterval : 33333376 FrameTransferDelay : 67258896 LinuxGetFrameTime : 1620883371967558000 LinuxFrameInterval 32412000
* 1626883371933632384 FrameInterval : 33333288 FrameTransferDelay : 69209616 LinuxGetFrameTime : 1626883372002842000 LinuxFrameInterval 35284000
: 1620883371966965760 FrameInterval : 33333376 FrameTransferDelay : 67938248 LinuxGetFrameTime ; 1620883372034896000 LinuxFrameInterval 32854660
: 1620883372000298752 FrameInterval : 33332992 FrameTransferDelay : 67568248 LinuxGetFrameTime : 1620883372067867080 LinuxFrameInterval : 32971000
: 1620883372033632320 FrameInterval : 33333568 FrameTransferDelay : 66865680 LinuxGetFrameTime : 1620883372100498000 LinuxFrameInterval : 32631008
: 1620883372066965728 Framelnterval 33333408 FrameTransferDelay : 67548272 LinuxGetFrameTime : 1620883372134514000 LinuxFrameInterval t 34816080
P : 1620883372100298976 FrameInterval 33333248 FrameTransferDelay : 66706024 LinuxGetFrameTime 1620883372167805000 LinuxFrameInterval : 32491800
i 1620883372133632320 FrameInterval 33333344 FrameTransferDelay : 67456688 LinuxGetFrameTime 1620883372201089800 LinuxFrameInterval : 34084000
+ 1628883372166966016 FrameInterval : 33333696 FrameTransferpelay : 66747984 LinuxGetFrameTime 1620883372233714600 LinuxFrameInterval : 32625000
1620883372268349000 LinuxFrameInterval : 34635800
1628883372360303000 LinuxFrameInterval : 319540606

: 1628863372200298976 FrameInterval 33332960 FrameTransferDelay : 68058824 LinuxGetFrameTime

i 1620883372233631984 FrameInterval 33332928 FrameTransferDelay : 66671896 LinuxGetFrameTime

P : 1620883372266965448 FrameInterval EEEEELETY FramefransferDelay : 67781560  LinuxGetFrameTime 1620883372334747000 LinuxFrameInterval : 34444000
¢ 1620883372300298880 FrameInterval : 33333440 FrameTransferDelay : 66974120 LinuxGetFrameTime 1628883372367273000 LinuxFrameInterval : 32526808
1620883372333632168 FrameInterval 33333280 FrameTransferDelay : 6a8326840 LinuxGetFrameTime 1620883372401959000 LinuxFramelInterval 34686000
1620883372366965344 FrameInteryal 33333184 FrameTransferDelay : 67987656 LinuxGetFrameTime : 1620883372434853000 LinuxFrameInterval : 32094880
16208833724nn200csn FrameInterval : 33333216 FrameTransferDelay : As7asaan LinuxGetFramneTime 1628BRAI72 4570 SRR LinuxFrameInterval : 33042888

i 1628883372433631904 ramelnterval 33333344 FiameTransferDelay : 66534096 AnuxGetFrameTime : 1620883372500166000 LinuxFrameInterval : 33671600
10cUBBI3 /2406965344 Frameinterval ; 33333440 Flameir ansTervelay : 67299656 .2 A0caHEISF2534205000 Linualianeluierval @ 340599000
1620883372500298688 FrameInterval : 33333344 FrameTransferDelay : 66678312 LinuxGetFrameTime : 1620883372566977000 LinuxFramelnterval : 327120800

i 33333216 FrameTransferDelay : 67258096 LinuxGetFrameTime : 1620883372600890000 LinuxFraneInterval : 33913008
18

\sslazis FrameTransferDelay : 66647720 LinuxGetFrameTime : 1620883372633613000 LinuxFrameInterval : 32723000
as

FR B MESX WELT5E
Timest N AR RIZ IO Y 1) RIBEWIEIR, MBAFIIRG ALK BT
imestamp 4

Fraomelnterval D U] Sai—TimestomplZEE

PN B AR BY 1) IB] R

) A FIE ) LinuxGetFrameTime - Timestamp
FrameTransferDelay T ML EER

LinuxGetFrameTime D Linux3RBX MBS B9 2 48 B 1) W i BHEBILinux R Se B 18

LinuxFramelnterval HED LinuxZREXIBILinux B 8] i fe 5gj—LinuxGetFrameTimefZE(E

NEAFI\NEREEER?

#ERBD, 2EEREFromelntervalIA R, KEBIANEHRES &R,

# export CHECK TI ME=1 log I og

. sudo jetson_cl ocks

© rm/tnp/ caneras_sdk_deno. | og .

5 ./ bin/canmeras_sdk _denp -s 1280x720 -d /dev/videoO

WRNBEHELER, WE/tmp/cameras sdk demo.logfIRBHT, RE—1T:

Ti mestanp : 1620897955083817280 Franelnterva! : 162089795508381;iggoo
FrameTransferDel ay : 66992720 Li nuxGet FraneTine : 1620897955150 |
Li nuxFranel nterval : 1620897955150810000

WRNEEEE, WE/tmp/cameras sdk demo.logPRIEREANEE, AEZ1T:



Ti mestanp : 1620958367246484576 Franelnterval : 1620958367246484576
FrameTransferDel ay : 67111424 Li nuxCGet FraneTinme : 1620958367313596000
Li nuxFranel nterval : 1620958367313596000
Ti mestanp : 1620958739646034432 Franelnterval : 1620958739646034432
FrameTransferDel ay : 67403568 Li nuxGet FraneTinme : 1620958739713438000
Li nuxFranel nterval : 1620958739713438000
Ti mestanp : 1620958748796023808 Franelnterval : 1620958748796023808
FrameTransferDel ay : 80901192 Li nuxGet FrameTi me : 1620958748876925000
Li nuxFranel nterval : 1620958748876925000
Ti mestanp : 1620958789795973504 Franelnterval : 1620958789795973504
FrameTransferDel ay : 72186496 Li nuxCetFraneTine : 1620958789868160000
Li nuxFranel nterval : 1620958789868160000
Ti mestanp : 1620959793244763712 Franelnterval : 1620959793244763712
FrameTransferDel ay : 73185288 Li nuxGet FraneTinme : 1620959793317949000
Li nuxFranel nterval : 1620959793317949000
Ti mestanp : 1620959854794691840 Franelnterval : 1620959854794691840
FrameTransferDel ay : 68099160 LinuxCGet FraneTime : 1620959854862791000
Li nuxFranel nterval : 1620959854862791000
Ti mestanp : 1620960274844196896 Franelnterval : 1620960274844196896
FrameTransferDel ay : 68391104 Li nuxCetFraneTinme : 1620960274912588000
Li nuxFramel nterval : 1620960274912588000
Ti mestanp : 1620960283994186240 Franelnterval : 1620960283994186240
FrameTransferDel ay : 71857760 Li nuxGet FraneTinme : 1620960284066044000
Li nuxFranel nterval : 1620960284066044000
Ti mestanp : 1620960291394178080 Franelnterval : 1620960291394178080
FrameTransferDel ay : 68419920 Li nuxGet FrameTi me : 1620960291462598000
Li nuxFranel nterval : 1620960291462598000

IR B BAEE?

Be AR
EREESEHERI P

1. #logS Aexcel

# export CHECK_TIME=1 | og 2. XfFramelntervalBUG&AR/ME
| og 3. BEsA/IMENZE, TJLURENEERE.

sudo j etson_cl ocks
./ bin/cameras_sdk_denop -s
1280x720 -d /dev/videoO > | og

NEHEABGMEREREERE?
HIARSSL BRI RTR

SEIRK0IR



GMsSLa BsSHE kit =) RIEER
GMSL1 720p SG1-AR0143-0101-GMSL-Hxxx 60msEHR
GMSL1 1080p SG2-AR0231-0202-GMSL-Hxxx 100msEG

ERRETERTERIMNE, THEGL, BTFREERDRNTIER, FENEaRNEEFA, BERKEARGSIANEMDER, AUNNHIE
SLHOMIIRAER,
EERARERERERNNAT MR, SFRERNE D, SERNBERAE.

W BAAK

Apex Xavier I EidFrameTransferDelay#IAS 2 SRR EHIFER

# export CHECK Tl VE=1 I og
sudo jetson_cl ocks

./ bin/cameras_sdk_denop -s
1280x720 -d /dev/videoO -r
10-0

# export CHECK TI ME=1 | og
sudo jetson_cl ocks

./ bin/cameras_sdk_deno -s
1280x720 -d /dev/videoO -r 10

RrFaThRERER

KIGRERESTHD), TEEFHTHRABUERIE

Bk KOSSRUELE, BRiiRMtiTA, ZEF, BITEZHENRN, ¥EES%E lopt/miivii/features/algorithm R =524 &%
HESDK : RIEEIREETF Yolo vIIRBIMLEHMINNESDK, ¥ IEESZ /opt/miivii/features/miivii-accelerator

ROSSERI: KIEEREETROSHDEMO, HBEIESE KN EAGithubhttps://github.com/MiiViiDynamics

BRIEZOh, KXEARAFRERM T FREARE, BT KXEAGIthubEE https://github.com/MiiViiDynamics

By =


https://github.com/MiiViiDynamics
https://github.com/MiiViiDynamics

RELE

WEFLASEGTHARERR, tIE@EIDEBUGEH DT ElogBITHINE, BMARENT:
E—4%: BB UEOHE] BHPNER, HEIDEBUGEDNARME

$£-%: B—RUART-USB##E4' KDEBUGEDS HuMNPCIEER

$=. EHUMPCH, THEOEXIR, BRIFXEEN115200 Baud

EL: EHOERTREPHESE DloglMER R E R

(]: oR$E (O] BHPNER, EERS232-USBRFEEHETTL-USBRIEL,

RAETELAR (OTA) HIGEMRREA
%

RFEELEFHR, BENR0TA, EXRGNEIRSIRENRIRS.
BT AR TRIN R EF ARG E .
MJetpack 4.5FF86, FTERKGE BT RRELTR,

ARG
FE— (%) : ERMIVI SETTINGSHTRAFHRFELR;

1. & LITHRNEEsEAhttp://127.0.0.1:3000, =& i=f2PCRIMEs L Ahttp://<device ip>:3000
2. FRRAZERKESEREIMIVII SETTINGSSHH;
3. EBRRAARINGE, AT REENREESSERRE;

’ wzan | MIVIESETTINGS #1141
& O
= RGIRES R
© mpeE BT, WSRTIOE R
2. REFRRETIRNvid, LIRMIVIHEXEEEE, Essarsmn
3. BT U R A EIES, SREHRRALS, AILUS/5ER
2 iksem
LEIREAES
5 BESH
FS 21 MEEFS
1 cuda-nvtx-10-2 10.2.89-1
2 gmsl-camera-demo 10
3 graphsurgeon-tf 7.1.3-1+cuda10.2
4 libnvidia-container-tools 0.9.0~beta.1
5 libnvidia-container0:armé4 0.9.0~beta.1
6 libnvinfer-bin 7.1.3-1+cuda10.2
7 libnvinfer-dev 7.1.3-1+cuda10.2

O & UET Y JetpackifiiiAr32.5, AEFHREIFIRA EErelease_node

[oars | wvass


http://127.0.0.1:3000/
http://127.0.0.1:3000/

4. WNBIBAFRAN, TURE " RAFR " FKARLKE

#ezan | MIVIESETTINGS BRA11A
4
I RIS R
© wRE - 1 BT, BTSSR

2. REFHRRSFENvidia, LIRMIVItERGEE, RbGEarZmmn
3. FIAE U TR REAEREICR, WEEIRRALS, RILUMTEIR

LEiERAER
B BESt
FS a8 BERES
1 vpi 037
2 vpi-dev 037
3 vpi-samples 037

5. B REREARICRALRNE, TJUEEZNENARICRE

2021-03-06_11:32:49

6. REREELRRANT ELREIFHLRA,

[
szan | MIVIISETTINGS  fA:t.1.1
LA

REFHY
RS RATHR
© meE AR, WREER

2. RYFHRRETHENvida, LUBMIVIIERREE, BAREOTEMR

3 BBV AR AEIES, HREEIALE, ALLFER

A WSEE
LEIRREERS
2 BESH
FS a8 MERFS
1 cuda-nvix-10-2 10.2.89-1
2 gmsl-camera-demo 1.0
3 graphsurgeon-tf 7.1.3-1+cuda10.2
4 libnvidia-container-tools 0.9.0~beta.1
5 libnvidia-container0:armé4 0.9.0~beta.1
6 libnvinfer-bin 7.1.3-1+cuda10.2
7 libnvinfer-dev 7.1.3-1+cuda10.2

,
7. AREREERRGLRGRARABTENR

AT ERRITHTARNEAREEREL
(ER R ATHTAR

BSERES

10.2.89-1

1.0

7.1.3-1+cuda10.2

0.9.0~beta.1

0.9.0~beta.1

7.1.3-1+cuda10.2

7.1.3-1+cuda10.2



1. FUTTEHLERR

.........................................................................................................................................................................

.........................................................................................................................................................................

.........................................................................................................................................................................

3. AREMEERRELUMBRAEASER

FREER%RE

PITTERLFRIEERRE

.........................................................................................................................................................................

sudo apt install -y mivii-websettings

.........................................................................................................................................................................

Jetpack 4. 4RAERIATEERR

BEE: Jetpack 4. 4RAR AT RERR

Jetpack 4.5kRAER LA LB &R
1.IEENE

RKXBINIER, ERTAXRI>6m,
KXRNIE, BATHEHFTRORENRE. =&, IMEEEFMZHOTERE,

REILUBIEX8ORMPCIENRE TN, BRXNRERERXANEA TR, EALKNRE—RIEE, JURKHERERERERRTHL
HE, AREsSVMEBREIIEMAKSLLESD,

IOThRE

BRI ERIR
ERNBHHER
REFETHSE, TEFHTRHE

TRIERS
YHRIEGRE (BEFRCloneEBREEEFERHE—JetpackhRA)

2 EER R
2. REEHES

FERREENSAKOKEERTTRERERE. REEHHEEFRENT:

©® CPUXAX8653 MM IntelBE A 25 4b 1258


http://wiki.miivii.com/pages/viewpage.action?pageId=8847613

©® N7F8GB ddr3aRA £
® =RIEH/FE406 ML

® R4 AUbuntu Linux x64 v16.0484v18.04

2.2. RETHHRES

® sudo apt install python2.7python3python
2.3, E&EKURE TRMKRERKR
23 1RNTRZSE

® HZPCEMNL, &% HN: Ubuntu 16.048F&Ubuntu 18.04
®* Z&key

sudo apt-key adv --keyserver keyserver.ubuntu.com --recv-keys
05BE38FESADA7CD12E3281B52FC7A8453C3B8F24

sudo sh -c 'echo "deb http://upgrade.mivii.com miviitools/
mv/tools main" > /etc/apt/sources.list.d/mivii-|4t-apt-source.list’

....................................................................................................................................................................

....................................................................................................................................................................

....................................................................................................................................................................

sudo apt-get install mivii-ftool

....................................................................................................................................................................

® REFTMEFE18.04RF T RTHShow ApplicationsZETE16.04R & = Search Your Computer) 2 &I FiRiER =

miivii-Ftool

® NEHREEHSN, BAZE: BHsudo®,

24, EEEG

® KIKERBIR, USB HiEL



3.5R1E
3., R

® (&1 USB HIELRAKRERENSREEHEE;

@ IFAEKILEHRECOVERYIZH, ZELHAKIOEE LB, #HAFORCE RecoveryREER,

3. 24

3.21. BRE
321 ELEAREIRS

O AL ELAEL"EEE, B letpacklRAR THERE, HFRET
—, FHETHERRASIRMNANFRERIZRERR

OXEFZERETH NGRS EMFBRIN, EEEHE, THR
HE=BHMRERE. K. B

O THREIRTAEKENMR, —MRaHA5M/s
OFHERINEBERRISAMA LT, BWOES

I B (& FAZFE. mp4

3.22 ER=E
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