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RS 1E, I G TR SR AL o 2 3 AR AL A5 LB W
TR, FF454 Agent SEILB &AL BRAPIR A RIS 45 o

PRI 3R AR B S A 2D BR BT 5% R S &

18, AN TRHBHELR RGN, EARE5E AT T
HURLE A P S 2 FRAEFE . AT B WM H 50 5. AR £
PELE 73 #5500 H 4568 B &N IUH DIRe i SR, JTIR
SEHLERD, & B R A B EARERG SR R IE B S
GREEEILDINERGIVEPAE

19, ARBIRMIELIRERK S 2/ 44, REMIRGE: 2D
AR TEARB GBI . Python BE&E M. METi H 92k

B S GE. HLAs 5 I B R B S Sk . IR STl S s
B BRI, FEIRL ML FE SR . Transformer J
RS M4 B TSR, T RKE R a5 H s
REORSIF L T AN B S BRAIE R G KRB )& 5 B
A A XS IRA R NZ-INZE GPT. KRR 5 &=
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A, MAI=1200 %, SEFKE=300 /NEF.  CRFRITHRAELE 2L
WRFEMNE, FERRAEERAERD

RABRER N TR BN NI REMEES T, BT, £
A TFENUREEE . ML ARIE RS . N LR AESEARZ 5
BEFAR

& B AN AR R T S8 VU S W48 3, O & vk e R sk 24
e, ZREMERE, AT HENLURENL, T EIIENL S AL
IEBNRFE . AL B AR KWL A8 N3 R S5 J7 TR SE 5

efs g G N LR AR IENLES N E N R, B TUR BE 2% SIHE S &
FEMIGEER WS TR — RPN TR KRR
—. BE{FER

1. BEERTE 1 &

B TR IAE R — R (=3mm BESEMB) 15 Bt
AR (=2mm BB 1 B B R LSS (=3mn
BOEAWID) 4 B HUBE [ E AR (=3mm & AR
1P =7 Sy R 2 [ 5 320 (=2, 5mm FR I EALWERD) - 1
B

2. HIECEEN 4 &

TAEHLE: 12V; #%3#. 320rpm=+10rpm; Jkikbb: 1:30; 3
ST BRI RS

3+ 25.2V/8000mA Bl /B 1 A

FEHH: 1A; BOKFEH AR 5A(GC) ; FEHBULHIE: 25.2V;
PR B 0-10A, e KBRIA]HLI 50A;

4, 25.2V/=5A HFIERCHY 1

TAEMIN RG] : 100V~240V; #ith 25.2V/=5A; R~}
=155mm*70mm*45mm;

5. M ZEIKFNEA 1 &

DC/DC P& J& 5175 (24V-> 12V, 24V-> 7.5V, 12V->5V); LDO i

o>

(12V->5V, 5V->3. 3V, 3. 3V->1.8V); TB6612FNG HLHLIKEN ¥ IC;
1CM20948 ALK EE (=N s . =Rl e . =it i DA
FORJED o A BN 3 T

6. Cortex-M4 #ZLati
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TR T ARM Cortex-—M4 T4t i, FA=168MHz;
PR G USB #5505 LED Fa7R4T s HbLIzHl. 1EACh
B SPTH B, ERESY . GPIO 3 it ;3 1 Ha P44
FAJG; USB ¥ H ; LED #8747 WINLEM|. EZMA. SPT 4
J&. EREEYE. GPIO &9 @i 15

7. ST-LINK V2 1 F.%%;

8. DEBUG 1 4% 454

9. ANLHEZFHAITEBCR 64 fir ARM ZEM AL 2R, DU
Cortex—A76 (ARM v8) 64 fii SoC, FAM= 2.4GHz; =4GB NAF;
— T IELARM R =2.4GHz M= 5.0GHz 802. 1lac XU
Wi-Fi LM +; RIWFEHE T 5.0 (BLE) 5 2 X micro HDMI $%
1 (= 4Kp60); 2 X USB 3.0 (#F 5Gbps [FHiefr) 5 2 X
USB 2.0; 1 X PCle 2.0 #:1; 40PIN GPIO#d; 2 X 4-lane
MIPI (DSI/CSD)#%1; SCHFfi# SDR104 ¥ Micro SD
Jifli; 5V/=5A DC (@it USB-C #%M, Xk PD). (HAREH4E
M A E D

10, AROS iz 5B ITEMCKH] 64 7 ARM ZEM A0 B, DU
Cortex— A72, F M= 1.8GHz; =26B WA7F; —HRTIKLARMF;
=2.4GHz F1=5.0GHz 802. 1lac XU Wi-Fi LM, (KIh#E
W 5.0 (BLE) ; 2 X micro HDMI #[1 (=4Kp60); 2 X USB
3.05; 2 X USB 2.0; 40PIN GPIO #2I1; 2-lane MIPI DSI #2[1;
2-lane MIPT CST #11; Micro SD Kififi; 5V/=5A DC (GEiL
USB-C #I18% GP10) . (HehriT 4L kR

11, HEERK 14

XH A8 k: 105 B = iE M AE, USB %Ik, SZREF3hiAYIEE,
RIS E [R5 R /bR /AR A, A5 sh gk, T7
ESCbRE . IRERSE 2], TR ERECRMER Y, 5
WU T=IRAR 1€ S5 IR AL b 28 10 2 (8] o B AL AR B

12, 360 EEHOLEIE 14

MEEE =12 K42, 20 BA7 360 MR, &4
=8000 k/Fb; /b AA 2-10Hz AIAC B WA, BA G
Bt BU4RRDA, FLA 2004 5 1R USB #2115
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13, =3 JE] 22w ANIsEe 4 1

AN — A B AR B DRV AR (B 72) o ANBR R TR 4R

14, =7 ) HDMI 2R 2% 1 &;

PR =1024%600; F/b—B% USB flfsifz 1, 2/ — % HDMI &
AR

15, ROS-AT #& il 4tk

1) R84 BoR 2R, 18 AL B0 5 ROS I8 H
JOZ A B V) BT, AT S DI U 3 A A
RS S, 2P AT 5 ROS 22 45 1) (B 3= 3 46 5 % U
=,

2) A2 Type-CHiN; HDMI: 2 FREN, 1 Ex#id: 1> USBA
BoR A LB AR T 1A 4P FUME (SR 0; 1 A4S USBA %
BELEET ;s 1A ROS # il B e TR USBA 2, 1 AN AL #54i F ot
TR USBA #2105 1 8k 1. 44 ~F TFT LCD BoR & —41iE 5 ik
(FEas LA FZ LA BEED/ FEREDD ; HiE =5V
Rz ;

16 ASKATHURE (BEARET AL T ERD -

1) AN 4 B TP RGEM, JRAARD e 2 TF I8, PIENUE
345 EERT R .

2) AT SCREVUE W AR S0, SRR B4 w3 B AN /N T
50cm, H—MRWAREG, AROEEN-120 FEF] 120 f£; 2
A RFFHE AR KE =130 mn; 5 =ADLTHRHE IR
KPR =129mm; HEPYAS I BN A K N =65mn; 5
AR B R

3) B KA BATMEGE R AN T 40cm.

4) Z6 A HRAT BRHEHL

5) MBS HHAE =19, Ske. emy B EhTEHE =240 | #EhiE
JE=0. 19sec/60°  BFMFENLAT LAt B 25 25040 -

6) XU H $ A% Sk 6 L T HUWE |

7) T IEB R R RE F1 . BB FoRERE S KA S
WARR A BRI SRk 5] S ThRg .

8) ARt 55 54— 1:1 B ROS URDF A4 5
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Mujoco XML #2865, 4 Gazebo. RViz. Mujoco Z5{)j L
17 FSRATHUE Efel ey (BbRr AL F e -

1) 340 e B L H R ANYEAY, ARM Cortex-M4 PIRZEEHIMR, LA
=168MHz; F N =1MB [ Flash, =196KB [#J SRAM.

2)SWD FEEE; B RE. = LED /T,

3) AN LA A IR TR LR o 3] o0

18. PS2 FHf

BATIEAE, 20 a] eIl s DL REAT SN EZ ) .

T SERSBHRSEIR (T SRR AR i e B ) SIS R ] (L
VRS i e S YISO, RIS T 5 A5 S AR R E
MED

1. $24t Python 5E4%: AAFHILGE., R ALEIIH] . EAL
5 A . ENRER, . SOHRIE. 2. 2487,
PR LS I BEA IR 2% S AR 46 O THT () Sy, SRR B =28
A, BRIR ARSI T

2+ MLEE NEAE RS0 ROS JEBE 5IEAESES: 2 /A4 ROS SR
%i. catkin ZWi%FRZE. fE ROS TAEZ0E. ROS K package.
ROS ] Metapackage. 11T ROS HIZHLART—— N,
MakeLists. txt PR package. xml SCAFFF A ROS HI
WILSCAES raqt AL T RS —rqt_graph. launch {45 .
ROS FIETEN. ROS HIH &, AFR msg JHE. B AP B H—C+t
SCHL FRASAARAR R —Python SZHL. BhAGALKRAE B —C++ SEHL
AL —Python SLHL. ZAKREH—Cr+ KL, ZAKR
BHe—Python L. TF FEF M KM SATMHA . TF bR
Bl SESEOHTMSEIRSS A S T EE LS
—C++ SEPL. G5 TSI TE @S —Python SEPL. HE SUE
RUEE—C++ L. HE SOHBE{E—Python SEPL. 4’5 A HR
MRS IEAE—C++ SEPL. 95 1] 5 10 IR 5538 (5 —Py thon 52
HE RS IBE—C++ S, H E RS E(E—Python S2HY.
ROS JE{EHLAILLESE L, LK =48 1, HArb RV E A
SR T
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3. #TF PyTorch N LEREF K

1) Numpy 20 5056: 2/ HFE Ndarray $0dH, 2R, SL30sh
=4, PRI LG S0

2) PyTorch faii/r SRR AR : 2 /DAHE PyTorch &l
—Tensor k& . PyTorch #Z:At—H 3 #L#| . PyTorch FEAt—
A TFHEE. PyTorch Z:fifi—HE M N, LREF=6 1,
Fhm o B A 4 S0 B

3) R AR S NS B AHE PyTorch P B XU 41N
#. PyTorch F & XHIREME . GPU BIMEH, SLI0HE =41,
Fhm o B A 4 S0 B

4) B AL — MR S8 D AFE PIL IREAME L ov2 [
AAEH, LIRHE=2 A, PSRN S IO #

5) AL IS0 . B/ EFEIE R LeNet #1445 HEAY
SRIGHE =2 A, BRI LN S IO

6) W SIRAFEE: B ADAFEVIALA F AR, & XK
RO AL 2% . 3 FBA 2 46 F CUDA hnig . I R v #iAL, s2it
=T, BARET SR ALV SO0

4, T PyTorch MINL#S 2% 2] S5 5 B 52 B0 40 S50 -

D) HLES 2 )RR R S0 . /AR KNN Bk U ks
PLKNN B0k, AT Sk . Sm A R 27 2] S R
TR BSRSFEMERA, ETAERRMLERNE . B Tk
PLZRPEREDA ., MR E . BGRB8, R, T
HEZE(RIB B R T, SEHRpr AL D2k, £ 524, K
PSR Babedt. B RFIERBARL, REN 5B,
SRIG K =18, BOARS PR AL VRGN S0 E 5

2) ML I BIL G /DA TR A B aY =, T
R A SN S RAC 43 JE . AR DU RE T SVM SE TS
BB TSR S B LAR AR 8 BN ZE I PRI . BT
O RFBFRIBEEF . JET PCA FOBUHEFELE, SEIOME =6, #
PR R AT A S0 B

5. FET PyTorch HUUREE S 2] JR B 5 Sy S0 .

D) IR ) Hk R DR AER 5 AR SR, R
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FERATTVE IREFIEYERA . IR IR, R
PR EUE SR TR ST RIIR N IR I H AR it
HNIRF I EER . BEAH 2GR EIR . A4 BEHREL
FRE. ZEEGR S mELRE, SCI0E =11, bt
IR T

2) WAL L. Z /0 FE LeNet—5. AlexNet. VGGNet.
GoogLeNet. ResNet, MobileNetV1. MobileNetV2. MobileNetV3,
SIS HE =8, FhRE R LN S

6. MLES NERIE R 45 ROS Tk 15 SR B 73 SE s«

Z/OAHEE 503 rivz. cartographer SHiEMJEEHLE] . Hh
FILRAT « gmapping Bi%EM I Hector FkMHEHLE. Karto
SEM . BRI, AT 2SN, ok
THIAERBE . AL SLLS, IR KE =16, bR SR AL RSN
ST

7. STM32 JFR 5Skiih oy skl . 2/ DAHE SysTick RGAHE &
I 25 S0 UART &3 FIBARIOR 5286 . 3 FH @ i 28588 . A/D
B HSELs . 12C RAIRB)SRES (ICM20948) .« SPT HRAT AL sE
B (1.44 TFT_LCD) . E#EAFESGVIIMSEE (DMA) . Flash ##
FAAESESS . PV B FVLIRZNSE5 . gmbd aefili 3R sEge . PID i
TR SIS S, IR =14, BRI SR VEYR S
By

8. WUE 13N I R 5B s . =/ > aFENIME £z 5)
Sek. Python 1/ ELHUMRES WIZ2h 2% BT K5 AkbRiz 8 L8
A SEIGH S 2 W BUY R LR B A TR IURCEE 5568, 6
HE=114, BhRRHR LI 5

9. AIREEAHNIIT RSS2 BB oy 508 F/0 A5 0 H R E AN LS
B~ W HAHLRHURE IEi2 2% XCE AL EESE B XCH AH
HLZS AL B AT X E AHALA, B RIS A FE R 4862 . YOLO FRIER
HARE SR, YOLO B8 REAE HEREARE. FET YOLO AyMEAY
WS, 5T YOLO XU H AHMLAL B R EL G K 543 455 5
By, SEEHCE =134, SRAREHR U EL LI

10 ABUBCE s A0 % ST S 4 Sk . /D EFE Mujoco 17 ELFE
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it Mujoco {1 EIERN. PPO #R1k 2 3] SLILIERL . HIMUEF PPO
FOEISEHERL . FET PPO SVEMUHUME SR A5 5R06, SRI0 4K
=8N, ARARIHR LG LI

11, ROS LI R4y Sk B/ AFE AN UME SR, FEHL
SR 1IN 172152 IN S ko 21 5/15 1 N IR e 151571 N £ 718
IBEE. Gazebo i EL. Gazebo M Rviz BEA 17 AL, L
B =15 A, BRI SR AL AN SR I0 T

=\ GETH (BOFEEWMTIE N, $bs S fteire
S ERAE D PRI 7R % R AESEAIED

1. ADeepSeek X H 5 Z AR H.

A5 DeepSeek MBI RAE B, FE:T R ARG LLMEHLE
KRR Gy e iR 528 H.

2. ANLAS A Hh 4 2

FEREA bR FH O B 0 A R 4 1) B AT IR AL SR 7 i B L TR
FEAE B BEFETHE S, FIFH ros HIFIEITH gmapping ThAEH,
LA A rviz, SEILEN slam HEIF .

3. ANavigation H3SH

FECEM R HE E, FIHFFEDE ancl &L Re M

move base HEEML, FEREFEMBFEIHELE, M HRM4

rviz, SEENLAS A E SR T

4. APLZENTFHR

T G AR AN 7] (34

5. AJET YOLOVS TF3BAS il AT i R i

S PRI A B, AR S AT E AT, Sk
FRAGERERFE , WUBRE @I bR A0 A 1R T A 1 R N TF AR 22
FEEMEF RO E, WRE A ZANATF, PR 2R
R AR AR K S T P E AT 2w, 20 £
JENLIE 2 B )i IR ER

6. AR BEIE T HLEE AL

iR 2 v TS O TR AR, KRR RTE E AT IR, JRAE IR
A T8 R RIERT RLFERIFE S, TR F] ROS IdE AT /N ZE ],
B RIEBINME bR, FEH N 23] .
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7. ABEUHLEEA

I PS2 FAA5E U ROS AL A LA B HUBE 42, 4G ROS
Pl N KT 22 e g e 76 7 1 _E (1 360 3230, DL HUE 1
BRI 54

8 ASIIRER A MARHEBHLT &

I R Sk R A R, P IR HSY B XA, AT DAK R
PR EAT B 5B, 18 AR AT Z A A AT 7 B AR
HURRE 0 AT IR, A K — EORIF AL T B8 S A 3R 5 10
EHL

9. HEWIESIFHEA

FITE Y E AT 51 B S, EEWIE R, FIRE AL B,
C =AM RAERIALRR R, 12 AR R IV SR 1, LA AR
Mo TERIFUEBERANEAERAT S MG (AN JEAE P (A 3 %
s FOR PR AR, I BT AR A EIR T 6
AT 51 T

D AEEETN, E A R E R, AR Ak
P R AR M AL 25 N AR AR B A BT, 1207 Tl i R
IRARR FR AR R e, AN R 2 5 S 7 U
He b5 6 AR BAR AT L, SRS R

2) « AERTTR: ZI7 R ERHE Y EGE 2 1 R AT
#, MEEERFESUNREE, PISEASRELEIFHIES
H S AR ARSI G SRR -

PLEE ANTE S| T FE b 22 SB35 3%, 320 B P BIIAFEAN s ak
FEMAAT A A FBIRA BT ME AR5, 5]
Soete)E, ML AN IRIE R SR FIRE .

10, BJTIEENGEAN

AIEE T AR S INLAR NIE4R, %300 H K AT+ROSHILBRE 45 & it
K, LA NE—WAM, ERREmEER, KawmsEmes
AL, LA AR ) b s — de i A Wk iA s, 7T
T P A7 O S IR T G % «

D ol %7 B g E A SRS AR B S
AbEE, SEELEIBCIE
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2)  ERITI: 127 AT IR AT T, AR Bk AR
J& 58 E B L B IRCEE .

B BIL G, WS S AN B EWEUT, T iE&EiE
N, EEIERUERA RS R, EEERRE, PEASIR
(] J§f 5 S5 A N IRIC IS o

. Hoe

1. ANEEZ TR, HIERFEA 8L L TRIE
5, HRe iRt R 4 AN TR R N IEREI 4
B BEMIREER AR S B 2 A, BAKS NAT 100
iy GBI SRR ML, IR AL ERERD

2 W& A R IR AR RRIE BIRSS . TEF BB AR A
TR FAET . AT FAE . PN T FAE . s E
K 5 T E 5 6

I 7 75 A R 1 7 T 0 R A R R

F. IEFERSGN 2D 5 3D GNP BT &, FFEE
BRI E YN AT P WS ON - LRk e AR TR S
KAERIN FHTF RS IR B . RGuEE 3D ol iE% LI HE Y
50 ORI 5B & SRR N 2 ) B A E . FENEA
TR, THRBIMCE, ROFEWNSLRAM. moiri
ARSI F W, SCRAPLESASE . BLAS 250 BREEES] . CV-B1
PR LE . S PP NLP-JEIA P 45 |
CV-NLP-Transformer 855505, A&AMMIBEM. & hek
E. ORGSR MR A RS R T RE . SCREE AR PR, B
. BEEELE. FEEXESE D LAMEITR, EHTALY
REELIRH . TR H R B S0 R R

1. 3D M3 SN A B (BEPRI S SE LA a4 188 P IE 1
FED

1) ARGECE 3D Wuigst, MEnTUEY soh 3 s, ek
FRE . BREREE

2) AWM A M LR G, AEBEI. B, 49,
Fp, FHL BT PEANRINE R ED R, I H AT AY)R 3D
A1 2D AN [R) T A 5
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3) ZHERY AT DL 5 L 4k

4) ZE RS L 8 AT R 7R R

5) Vs AT ARRL I T M BE 11, SRR R P 4 55 8 B AR A R B
ARG B2 NE 3D s, DASEHUAH N T

2. 3D P RN B (BRI ok i R4 BiE B
MR

1) ARGHEE 3D FEs, et AnaUE=AREHE—A
FRYN, fean] LATE 5ok RS2 . ekt e, BhIRSE,

2) AW FAE RS G, AR O S A 2R AL
36 A i

3) ASZNEM S 5. AWK, HES. KA., WY,
PUFSFERS . ARG, BERS. sPARESES. ATX, AN RS
2-3 T s

1) ANFEE: FHE. WA WAL ¥am, mTel, %%
B BIE. B WAL B, BMAEE S RE L. )
ERME. BILE. LILERHE G

Yy BRA ML TR O, SCREF P 9 508 SRS DL R 7
RIS Z 3D S5k, LASEHLAR BRI T «

3. R RRE-HURE 3D 3t (HhRiS SR AL s 144 I IE
IZERD

s B SN H R . LR HE . N LR R
Fas. ARG HTE . RS HEIIT6 . BmF I TS 6
MRS .

1) ANUWE 41355 v DU I AT S HERU U E DT AT 1ink
T, SN 20 20 3

2) AMINUES HES 5 BT XCHANL, J@id Python SRECKH #1145
() 3D 35 MAE, 3 3d Python 4375 XU H HFLII N 2.

) ANTHBA - FEY R BEUANLERE - FalR, %
BB M SEE6 A6 K 8 AN B AL AT HITHL

4) MY G G5E 35 N HANLS IS S (PR
B SIREL haE, T AR s A7 B T E i B E RS
T HR A 1 J5 HICHR TSR AoF I8 1 €L AR P4«
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5) AL ESEN G G5 A5 N H AP HURCE Rt sk
AT e i . A F B IR AN B R B R o . T RAE T H
1f YOLO =i KA AL PRI B I e Ar, B WU 108 5 TR
P Ji IV FBCAE %ok I (14 2 3 v A

SRS B S5 PPO SRR DTSR, S5 B SIS Sk
R IWSR [ E S

4. B REBE I 72K 3D S5 (BObRIN S BRI B 4 EHE AR
S —NIUE S5, 12 RSB R 42K

D) #£ 3D It rf, BT A dnr Ui sl B . A Bk
FoAt b e R BF R n LR R R B AR 3D A, Rk oy SR
AR BRIy A R UR] AZh 2 s ) ]
BRELRE, BHUHRRENLIEER, RAERENEE. b
P A nT LB A s B JZ 8 I R A R, O &R 2R
R, ARRIEEE RIS Z PR AN R SR L3 BRI B 1 32
LR

5. BRI 3D 75t (Bhni SR AR A ERE AT R
SRR EINT 5 A ZhE B 3D S5, B RSt X DY 2R T8
B, SCHlAT L FEAE. W AR R 3D B, 37sR ST RE AT BLSKE
BLELR 8 AN AT H -

1) AFRESBTHL RS W W05 m a5 A 4,

GhE AR, SCOLERS A3 BT,

2) ASNEERFRA]: FE TR ESRG R SC LI B 2 i 2R sk
o £ 2 PR30

3) AFEHEAE: BT ADME DR MR, &aEdmk
ARG, KHUEELNTEE;

4) ADGEBEI : FT e 158 AR G S A, I 44
TR ST O

5 AT EMI: T RMNRERGL SRS, SIE
B I, Bt 2SR AT

6) AR : A A LA IRB S AL BRI, SEELER
5 [T A

T) AFIEE N BT, SCBLER SRR S S
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MBI G, SEIE BRI

8) AAgent ST HeT RAEAY SEILN NATIE 5 R4 0 4%, &5
BB, BT

6. B HEXT 1 3D W5t

W BN A OB EXET G CRRHET & 8 KA
B, SIES R ThEE. R, iAo, areuE
FC&Fhiz e, JF BT DABCE S MR B LI S 80 AT R 1)
Bl Re IR RE . (HEPRI SR AL R 1 A R A4 D

AL

e

it
TH
it
e
2l
Th

1 EHLEEHIES: 4 8% Cortex—AT2 64 fif Soc@l. 5GHz, ¥ F 5. 0;
2. EHLIRVE RS Ubuntu 18. 04;

CBOEEIE: MEEEAMKT 10m, FIAHBRHLATSEHA B,
AT BREEAHML:

L BESHEE: >1280x720;

C2IRBESHRE: =640x480;

3 HRCRMIZ: =30FPS.

A JRPE FOV: H58.4° £3° -V45.5° £3°

JEEEPIRR T 2R AL, R AR, S i AR A
¥y, AL ERE (STM32F407) fefftriti e SR H, (e
JEFEe . SFFYIE WiFi 845 . MPU6050 75K 4 . #4548 OLED J5# .
PRI ERRTE L R E A5 . 12V 6800mAh 3S HEIEIC
B, Bl PS2 LLRIEIE A

6. P R&IhEE (ERIBHLFTE IR -

(1) RHABHRA IR 4B &, 3CFF C/C++. python iff
FIK;

A (2) AT EFHAZHAY (6 70 XIEES)

(3) A SZHLH BRI, IMU 28505 R4 SR 5. OLED &
IRFETH . WiFi MZIEME . 5 RRIR I EE 815 ;

(4) JEALIEH) 8 SCFF Python ZwAE, 124 RT-Thread #:/F R4t
(1 52 B R AN 2 TR A 5

(5) WHREIRIEH Ubuntul8. 04 fiA Linux #4F 5248, BCHE ROS
FHRIF R TR, SEHROS AZ OB S HLEI AL SHREDIRES
0 J 3z Bz il ROS 43 A U FE T A B S BE R AL 5 Ab

> s s s s~ W

@}
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BT HOE T IR SLAM 2 B 532 smovebase SHELLSZEL L Gazebo
P EIAEE . BT openCV I ANIGR A FEIEZI . WLk, HET
WOt TE IR N PRERBEThBE, $RAL e BEARAD

(6) HERYERAEThAE: FETominas. WobHEIR LK IMU 1) 2458
HRLG B, ZHgAE, B/ BRI R TS
Fpoy b/, MBS N AR R &R, LA E 5t
% (bR EKENMEEIF A EZO

(7) $2ffk Matlab Simulink 5 & 152038 B 26 FHEFRE;
(8) MCEMRIEIL AR ML A HLIT R IRA R RGEIT K LA ROS
2T = KRR s

A (9) SO BE A B B B A0 LA A

(10D HRHEZ W15 BA PR Z2 451

(1) ATHAREE 1 BRSPS A E L1 2Rt .

(12) #2ft MBENBERFRHIFRD) « BRARXRGIF K.
CEAHLFRDY =TT BAMICT 18 TR .

AL

e

B
Sk
B
NF

op

ML S ). FP16 2R E 5 71 =0. 5Tops
fifidh: =256GB M. 2 NVMe

LM =1 WIFT 2.4G/56

USB: =4 % USB 3.0

LR : =15 RJ45 TIKMF
A =1 % HDMI

REEYEHE: 0.3-3m

RIEAGE . 1-3mm (1m)

REEEUE oy 538 =640%400@30FPS

TRJE FOV: H67.9° £3° V45.3° £3°
KOG PR =1920%1080@30FPS
F FOV: =H71.7° V43.7° @1920%1080
EFFEE: 1m AN

—HA RS 0.05° DA

=HA NSRS 0.1° DA
FEIEE: 5m LA

BEME: 360° LAWY
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SENLREST: 360° FEIRELNL, [BFE T Bk

A 16K 32bit 8 iHiA PCM

HAhThRE: EHIRE EE AR

MPEJEE. TOF

HHETEE: 360°

BONHBEST IR 0.18°

TEARA: 4000 IX/s

FAE. 2-8Hz

MFEREFE: £ 5mm/1%

MEEE: 0.1m - 1lm

Wy a: DU 2

ORI 1. 5m/s

B KRIC 100mm BELARERET RS, W TSR AR/ 2 O AN A
fEH: 12V =>18000mAh, ACHEEE/RHE, FHAR

Pl s B FIREFE+UART P42 i

MR B LIRIERAT 5%, FRBC 20 RAE R, SR
UK

SRR =75 1PS

SYHER: =1024%600

P10 : USB/HDMI/HJ$%

AT REATFESINER BN N TIAEIIA R (Tt
UEIIAED

F il

2 iy

CPU: CPU PEBEAMI T 24 #% 32 4F%, TEREXSHF Intel FEE 14 £R
i9- 14900 AbFRZS;

AT Q670 R4 e UL Ft 4L, £E R HDMI+DP XYW i v 422
H;

A NTF: =32GB DDR5, 4 NNAFEHEME, e RSZHF 128G,

fififi: =M. 2 1T SSD, 1 Ht;

MR £E/K 10M/100/1000MB [ i&E % RJ45 MR

B MILEFR, BAF=4GB GDDR5;

PRERE: =14 PCI-Ex16. =2 /> PCI-Ex1. =2 /M. 2 11,
BEIl: BB =2/ USB3.2 Gen2. =2 USB3.2 Genl, =14

o

61

55




USB3. 2 Genl Type—C, J5& =41 USB2.0, =1 RJ45 TJEM
3

PR HERCHD Audio, XEFS.1HE GREEAT=2 1, JF=34
HHEED

ANUFT: bRk MATX SZAHUAE, RS Z5H, BOATE ARG
AR RS ST HOR A, R IA B A R L PR . PRI 15
W SRR (BARBT R AE 8 =7 K AL FIE B ST FD L
F=17L, TIERTF, JifEiis, TE BT ocH, JrEemH:
HJE: =500W;

SR BIKPUEEAL. BURRAR, SCRAEERITHLIIEE;
ZARE: A USB BRIGEIAR, T B AR USB S, B
b, TG USB BEHRBE 4%, A5 2B 1A it

SWoRdR: 1 6 =27~ WLED IPS W R#%.60 £ =23. 8 <] ] WLED IPS
7R, HDMI+VGA 211, il % =100Hz, oRas BA KD
A

FHLAEAE BB SK

L. BT & e AU AN CCC B3/ 8, Rt 54
R 3C IEBA O Bbs A A D

2. PR A e P A JE SR IS ) MTBF 2 =10 J57h
I (R 287058 W0 TR 1D 58 = 77 R S0 ke I ATLAS) HE L PR 4R
=Pk

3. P & e S R AL B = LA H L T SR S S UIE
EFS

ARG ZH R, REEE ARE EITRS: REtEx
AT H R J5 MR 25 AR 45 FITHedss il e i 7= i v & 1 7 8 S
MR55 1 R B A VAEIETS (FHMHEFIERIM R o B4
S 7 ity VA% 1) 366 TR Ao A R 451 65 4R Ak 4 R A 1B B IR 55 0
12 NNAES N LIRSS, SCRAR ISR IR 5K =, Bt in I +4%
WS, TIMEIAE I, TAN\GEE, KITELE MR A ik
%M DR (R ARUHEFIEIIAELD .

il
28

L RGESCFFIE U B PXE 2005 505 28, SCRpAMR A
PLHRAL DHCP [ 1Py E shg gt =y N & 7 o
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yogiil
B

2. SCFER AL W& AT P~ Guit, T A A A R

B TPy MAC. CPUASE. WA R, 1217 A DL A
WAREEELE,

3. RGUSCHHRIE RGN — D)4, SCFF Windows . HRIMTRBE . 4%
& TRITESRIERS.

4. (T B U T BB AT IR R T, EEARATT
1 B BB =77 & BRI A] SRR R I 1 Th e

5. NERBERME LR, REA % BT IRS5 Al BT % s Dfe .
6. SCHF Windows. HRUVATHLEE. Sif5. TR RS R ERIE RGE
JFIEME R E, B LRNER . KRR, FRIER . & T
JEE T, R B A RS RS2 BT E BERBCIRE,

PRI R G 1 -

7. LREHRE RGO ZAEIR A, IR E S TR &
I &, R ABETRY, URGIRE, AP E 3
R HPIRAS o

A3 TR E G RAFIBEAIAEL, RGSCFA IEEE A
SRR A T Sk T Re, 8 G AR i P S R . (FR
FEALERA TR A, I 5 A S R B N A D

A9 SFFHE . HiRl s sk TR, A A AR R AR
RANMKHEE, WHRMSRE ., BRAEEESSREE,
PEMEE L AL, (RIRALARAF D RERR AT, IR n o B R g el
VNN

10. SCREFFERTEHTINAE, AR IEAE RR 02 AR AT SO 3 B R
K AT AR R AT, ARURIA) S BRI A] 58 R FH
e

L1 NIRRT B YR T, RAFEA M HERERE 1, R
o LN 2% e AT IE R, AT 2% IR S5 R IR .

12. TFRAIMECE RS 2%, BIAT BT B & AT 49— B4
13, RfE T8 5 i LA AR RIS R EA RIS, SR 75
BINRE, TEHEANETR I BLAl b 22 A [F PR I 3 oA AN [F)
Bilg, A A FIRE,

14. 32 FF Windows K E P EE RS TP DAL S HLA HftkE [
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B i

15, RGeS H LR IRE, 8T8 0B R BEAT 13, R
TR i) AU A

16. Wy 1L B R BAR T AR I BLES R, AT SRR Rk, ik
JEEAT TR BT

17. SRS FKENThRE, AT i B AU P45« THENLA KR E,
IKERE AR S oA B, (T E B OET B R .

18. MRS KERIF IO H W #5, fSCR R giht . SRR FE~E )
RE -

19. SCFRFR ISR R IR, SCRP AN R A 2R g I =] — 4 28l
B, SEHUECR EE, SR NS [FIHRIE RGN INAS R B ot
), SCHLEAE R

A20. il B % N P TR IR R, IR RS SR
BAE RGERL A A, PR e e Bt BoR &30 b
MRS, TR G BRI RS . (R SR AR 2
RERKIEL,  Fhn e (N R B AR N A D

A2 TR R AR IR, RETADR E E LN EHEAT N
LI, UL AT . (IR Th AR,
IV Ee NN

22. RGSCFF S HEAEF WG 2 IhRE, A4 TR IMARIE A7
IR, JFN SR E AT INE, T EITEE, AR
MBS EVRAE T, S8 SCRPR AR 702 I el o v L WL

23. SLFFITHL logo EE S, ATBLH 5E LB ITFHLE SR UL 1ogo
Loy e, T ARG AT s

I
CEN]
S

R

L= i R 274 5 =600mmek650mm

2. M BT SETHFFR ENF ZR0RIAR 5B =25mm
3. FAESR Z B JEE=1. Omn

R ¥

L. 7= i R~F =500%500

2. MR : RHFR R ENF ZEBURIAR 5 =25mm
3. RIERRZ % JEJZ =1, Omm
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o
S

U

1P RS 20 5 =1300mm+650mm (k78 & 2 = 750mm &)
2. M5 ST FAE ENF B0RIAR J5 5 =25mm

3. WAERKZ % JEE =1, Omm

¥

1. 72 i R SF =500mme+500mm (Kb 78 55 2 = 750mm 155)

2. M BT RFTHFRR ENF ZR0RIAR 5 BE = 25mm

3 AHERRZ MR JEZ =1, Omm

Al SRR Windows RIVERIE RS, SCRFMAC R AR
Linux BATHUA, FREE R (R IGEMAMEL, N
PR B AR A A D

A2 PAFSCRE 205 24 il S FHIAUAS, R AN [ S8 UM R i
AR (FRIAUEICTERIRRE, 0 36 4R R R Befebn A 2
)

A3 RN T SRR BRI . MRS AR AL TELL
FRF S N . B SCHINES . e SRS IEOE . mac Hihk TIUE
SRR A Wb G W G iy 271 o) it ] < PO )
ISR TN

4. BERET 4 K BOTHLE RO PRE S T R s — . H oy
AR, AR EA R R E DR, w OB SRS
AN PERAFEGL R, SFAENURT LD [ & 1107 e
I

5. SUHFAy RANRAZ AR HEARIR IS AF, AT INASIR H % R
(SO BRSO H 3%

6. 15 &) FEUIHLE s S &) LA, HeEid R,
A DUEAEAT— AL SR A R S, Hofh 2 A A BOm T 1% 2

HERF.
7. RAEWOR . BUNAEE — BN RTE, ks AR
HOMBAT R H

8. L HUM M IRAK AT IR E I ThRE, ARAUE it
A, ANARTE EER IR G, AT DUE A BEAT 0 4
G, FUTA DR RN AN AR, DL R AN
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HERE .

9. BRRESEM: BOMHL AT LA AR b (1 B A0 U AR F2 3% 11 MP4
B CHE, ATLAA Windows HHFI Media Player EL4ZHEIL.
10. BRFEIAN: ZOMHLAT LA ML — . 305 A2 E ML BESE
HUTHUEEBE AT I 2 A2 A B (IR 2 36 ) o ] RAFE | B0
USRI B AR & A bR 5 R e A (M D) o . mF3))
B H SE R WA .

L1, BEE /N 20T S B Dok g 5 s X el b e A A, e R
W], SAEBRBESLHA AR, SR ERYESE RRE S
R R (8], AT B IR

12. ZBEHR: ZTFN word, ppt. excel. pdf ZE 4K
MR IS, EERAEREERHTHAEES, a8
ZRAFEERL: ZIER, AR, AR .

13. VP OIS R v HAVE, MR, &
EARE R E ARG R, JEREIER T4 45 R DN TUR
FIELERE LI

14. %5 RAEPA LRSI TR, N IR st 4
AE. fRALSAIIRE, KRR A Z G FICR. FHSI.
ZRE RIS H ST,

15, ETEIE: HUTFT LT R B AR S, AR E
T N R n], (EZIER “RE” X, FalFrgeh AR
FUKBH, W5 22AEE S, X513 58,

16. U #EPR#MI: X U5 RAPR e (GBI, Rk, RE,
SEAIRGD , A REREEAAE U A, B BRI R A
I

17. BBER e BOTAT DA B — . #0r A RS AE AT S R
RAE AT AR TR, X BT IR E 8, FHT e R
FrIAESE R

18. e a4 ATLAEATIEREIFHL. SOhL. B SR, mfEk
VAT 2 2R IEAE BT 1 B AR PP Th g«

19. ZHAEFUE R RSB EERCEILIER, A& ZHIAEHK
FHRABAS RN . GEAHEBMED
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B8 (-3 dB) :125MHz

i N JEIEHL: 2+4EXT

B RSB TE RAE 2 26Sa/s (HUEIE) 16Sa/s CRURIE)
KA A MR . WA IE . e, P

B AR (i 450, 000wfms/s

REE CR/K%) 6 :500 uV/div ~10 V/div

I FERYAT : Ins/div - 1000s/div , 1-2-5 Bk

BINFHPT:1 MQ £2%, 5 15 pFE10pF JfEE , 50Q +2%
PEEWRE: 1 nX-500kX , 4% 1-2-5 @7 =UBHE , X
FrHE X

fu R AL T KTE L RV AU R ROE . EEL SEN L
Wik . ZHEfk . RS232/UART. 12C. SPI. CAN. LIN

fighd (IEFC) :UART. 12C. SPI. CAN, LIN

H il A R IERKDE . SubksE . BT IR R B R

0 i; PEFERKTELL . B S st SPME. WIE(E . BT R P
5 . e, mKME. &AME TimE. AR RmE. I8
FE. Teh. ARdEZE . IR SOKeh AN S BTN
TR B AR, AW SER C A-B BT ) . FEE (A-B
NEE ). MAL (A -B EFD . MAZ(A -B FBE ). FRR. FRF.
FFR. FFF. LRR. LRF. LFR. LFF
Hopissom. s e By oy, B CPOTIR, REUEE
(Lg/Ln/Exp/Abs/Sine/Cosine/Tan), FH ' H & SR AL, HF 98
B (KB miE. . A7), FFT (Vrms , dBVrms, Radians ,
Degrees)
BT 6 MBI BRI AR A R TR
iR S0 DC, AC+DCrms, ACrms; Z3¥F%: 4 £ (ACV/DCV)
FA#RE - 100M
B % 12bits
I IEAS T - 25 ppm (HLAI{E)D
B A 3% (<1 nV) 5 2% (=2 mV)
. B | —. B2 REUEPt: 4@ + 15% at 1000Hz 1.0V " 1
il | REE: 90+ 3dB 1m / 1W
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/\é}ﬁ

Th. 60W HUE / 120W H K

MR G 60 - 20K Hz

PREAEIR: =6.5 ~F . BRIRRIR S A

RN =2 6.5 ~F WAL s R E AR
N 3 ~E XU A AR e e
RIMACHE: SR AR SR

Bl 1. =2 BB ORI

PR =199, 5/109x211x315mm

2T BEH:

—. MK

L ARUENLZE 0B (2U), B 2. 8 <P o B s B da 4
KA. USB B

2. WE BB, FHOERGE T & R IRI.

3. (¥ USB Sk ThRe, RBER/REMAIZR, SRk £ 5 A0
A

4. BANATEEH, 16 ES & RS B RS R R, 4
Iy A IR T e .

5. HAT 3 EETAHIN, 1 EHE COR A R ik/BiE & — JiBeE,
TIAERNAF R TR 1], AFRR U A 2 B — N el
VAT e .

6. 2 A BHZR KA N, 7 (SN A

7.1 HIR GBS, TEEE T E .

8. BITHIAREL 1 A& A S i A%l e, 2 /Ml Bh & s il ies
1 AN B AR .

9. +48V X R MEHL, =AZIRIFR, FIHTHFEOCH 3 BRIG A4
SRR

10. XUBIEAS 5 PR, Sei BoRT s TARIRES .

11, BB TR, ol i B el kM A i, PRAREE S 4.
12. BA 58 MRS HE I, SR AR R/ B AR/ I IR AR A/
JERGR 3 E, R E, B AT J R XU R
13. BSARIER . mRBHRHE, ABERE L5/ T 30ms; mfR
HENER, EHCRAERALT 48KHz, 16Bit.
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14, bR RJ45 W4 1 A7 LUK T X a B N SCHriES
W] B AN B %

16, XRHSHEE B, WAEIZHET & BEE WA ELIRE . WAL,
DI B

HJE AC100-240V 50-60Hz

W28 TCP/TP. UDP. ARP. ICMP. IGMP HpiX

W28 505 Fr g% 10/100Mbps

TR MP3/PCM/ADPCM/G711. a/G711. u/G729

EHNKHRE A% 8kHz—-48kHz. 16bit. S8kbps—320kbps
AR, 20Hz—~20KHz

f5EeEL  MIC=70dB, AUX=90dB

EINREE  iEERA: 1onV, LI =330mV

B IR 8Q2X150W, 4Q2X280W (IEfHINHR)

W BTS. 1

WoRBE 2.8 ) TFT IR bf

RO MIC £211<0. 3%, ZREgFH211<0. 1%

FEHREE 100V/us

PHJE &% >100

WS A AEE ARG

BIASER  <0.05%

TRy EE  PORZ), WRIMER®, G, B, R
1, ERELZLRY, JFRNNEERY, FITHORY, LR
7l

MiRdER  HIB, R, 55

JEHREET  TRS/XLR & —3k X3, FELE X 4; Bl 3L X2,
2 e Th e R0, RS-232 #2110, RJ45, ALARM #2171, DATE #2211

=
BN
1.0 R i A R 0 5 B 52 ABS YT 5 2 i

2. WHAERBLE, LA 360 BEeRs, MedihimTi A, &
EAFEN GRS AR R R, s,
3. PR B, B R AR, EME SR
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5E, YRN8 AT R T 4

4. FEB oW v AR Sk o e, A H 1 LED e teR, KE
WE—H T, BB MR ST AR, B &N
5. K OERFPERIBKC, S HBRARITED, AR 58, & 5 B
B, WA, AR RETE) T, T M

6. SMPTTHE, EOPBRETI, AR T EME TR
LR B T L4 A g 75

7. TR RAIT O, —BEITE BN LAER

FLR T ORI A FLEE BT I8, BRI TR OGS i biti 75, B X
ST, BEWERTARRESHEHIRE;

8. Z X 48V ZJE ik Hy, WISCHFE DC 3V fihH;

LA, A

2. fam e —famtk

3. MFmE L. 80Hz—16kHz

4. RE%: -43+2db@1KHz

5. & eiEg:  30-50CM

6. (A TENL: 1250z 6dB@IKHzZ

7B 1.5KQ

8. fx K& % E: 135dB SPL 1KHz At1%T.H.D

9. {5Metk:  66dB . 1KHz AT PA

10. B4 100dB. 1KHz AT MAX SPT

11 HLE AL 48V ZJ Rk, (FL 6. 35 #4643k, {3V fikd)
RUERHE 18

1 #efg iy - A

2. BRI N (Hz) © =40Hz-16KHz

RREEACTE G R RVt E =1

4. FHBEBT (BREE) =750

5. REE : =-40dB+2dB

6. BtHL HL IR (V) : DC3V/4)%: 48V Hh#E

TR FROR: AP AT BT

8. PLFHL. MWL, =Tk
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12

CAE
e

1. PAE RS =1850X900 X 400mm;
2. M. =0. 8mm — LA ELAI
JEWR: =34, B KE =60ke;
T XTI

S5K . ALEA R

BHE ST

7. BLHE B0,

A

13

Bt A
el 77 s
EIAFR: AR
il : 72904100W
VAL VAN

KR =N
HLEFL R . 220V
HLEAA : 50Hz
R/ SESN: ALH

an  an  oand dndh
5

[a{ay
=

o

14

Tk
AL
Lk
[P 24
B

LR F: =6726bps,

ffE )% =166Mpps

DA A L E ML, SCFF 48 /4~ 10/100/1000BASE-T H [

CFF 4 4~ 1000BASE-X SFP ¥ji [1, 32 FF AC, BLE FLE 4 ~TJK SFP
Z RO RIR

15

— E B S 5L

PR R

1. 398 1 B0 338 = 5mm J5LJEE

2. SMIUR ST A TR =1200mm, K =4000mm
4. TN, WRE RS2

3. BEIEALHE Ny 58 A5 40 B 1 HE

16

aOR
W o

—. RREZSH
R~f: =65 %}
MRER: =A%
SHER: >3840 x2160
wontfl: 16:9

o
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Fil#r%: =60Hz

=FE. =350nit (typ.)

XFEEEE: 5000:1
AfALA: =178 (H) /178° (V)
. REGSH

ZHRRAGRA: Android 14

CPU: P9#% Cortex—A73, 1. 5GHz
GPU: Mali G52MC1

N BB EA7 255 (RAM) :  =4GB DDR4
P ERAEAiE 2B (ROM) - =32GB eMMC
OSD 15 : ik

OTA FEZTI . SCHF

17

23

FHHL

1. WA

BAARA (A =S R = A HL
TAERSEIRE: 0°CZ 40°C,

2. WRARG

it =1 TR CMOS A& 8, A RUBF =3700 5.
Bide: BN <20mm, P =f/2.0, LRFEGRMOITE.
IS0 il :

MRy /@A 100 - 12800;

G fem T e 2 25600,

RLSHIH

SHF=4K (3840X2160) @ 60fps il

FFZ4K @ 240fps = MiZ 8 B il

ICFF H. 264/H. 265 4, HmiGEE = 180Mbps.

R SHAVHE: shETEE =148, FF 10-bit K& D-Log
M 2L

AR CFF =2 BLIEE UK ), R RE=4
HHL A

3. nBEMRAS

ik =HMMsERa s 6 CPRHL. M. B .
AR
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PR . —235° E+458°

fEAM Al —120° Z+70°

B Sl: —45° F+45°

PEHIRGEE: MIRBNIEHE < £0.005° .

FREERBE: A% AT BAREIRBETOAE, SCRFEAR IR T 8iE JF R
EREAM, SCRETFHEH

4. Won SRy

WoRBE: =2.0 9~ OLED filf e, 72##3 =556 X314, W(H=
JE=1000 Jeky, SCREBE# ek Lo R B 4n i .

VB JC & AL AR R IRAT S b — A O I REZHE -
R SRR, R (3X3) . ENEY (HS/BE1/
B> | 8. HiE RS,

5. itttk

NEfFfE: =107GB.

YAt SCFF MicroSD RYJE, BMAIRARE=1TB (HE#
U3/A2/V30 UL ISR .

2. USB Type-C #:11, SCHFUSB 3.1 &PA LM, A2k
P13 K =800MB/ s 0

TR X Wi-Fi 6 (802. 11ax) MiZF BLE 5. 4.

6. HWHRG

Fr e WE =3 R R, SRR i
(48KkHz/16-bit AAC) .

The: SCHFF AT FEME. SEMTRE: SCRFEDESNE T 3 50 KR S
o

A SCRRE I Type—C 42 1 AME S S %

7. HIERSR

Hijt: WEATTIREE S b, A& =>1500mAh, AefE=
11. 9Wh,

SfJiREJ): TE 1080p/24Fps. I P BF%E S 0 2 7 Hz 1) S 280 A 3R
BER, SR ) =240 44

FEHL: SCRFEPD HRFEHMN, 30 4B N AT FEE 80% L E .

8. ks HHAE
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M #% a0 SFF JPEG. DNG (RAW) J Uik 3[Rl T 3%
MR SCRE MP4 33% (HEVC 4wi5)

PREDIRE: SCRF UVC MY, FIEmE USB B8k M SCkF
RTMP/RTMPS ¥iMHEAT ELARAHEN -

b K=3%, =1.5%, 5=0.75%

18 | 5T ‘ A % | 2
AR S 1f] = 25mm JESEAEIR, ENF MR, 55 RN A ke
P oA T W R AR
19 | #7F | ReF:K=50 B, 9% =50 EXK, &=58 HX i 16
M IR, A0S, R et
—. 203. 6 m*SZil| = Bk
1. LR gas, Hhm e AR
2. W TR IS BIZ i
3. KRG HI/E
RN BiCiv T AN VAR N Tt
SEIG
5. B
=hE| \
" 6. BREARNE (=800%800mm ¥LHK) . HuTH ZELE72E 58
Ul GRS Bl T
20 | % T 1
8. i mAE
R
s 9. fit % &
;; 10, Wi f ARG %% (POE Z4ebL. 4 BRTF AL (0L, 1T T4, 21,5

SRS 2 AMEIRRD
L1 KT Hey T K4
12. 5RFL. S5HL. PZR
13. fRid

14. B4
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B 2: B RSS AR E
(—) FiRH

Lo AR ORI ASIUH P e i 4 AR B (CBEIREAR T A LB L& LT A .
N R v TREMUME S2l-F & N TR R TRENKEAERIIF 6. N TR REEHT LA
WANTG . &, Bronsds. BB, TPl AR FUTSER . ZHARUEE .
USRI RS SHE. T B , L7 AR R RICE R L BT 3 F RS2t R
THEANGES 55 o BRORI A, DRI AR B o ) AL B iR, 2007 B B 4EIB B 4, I 7R4H
AR — IR (B EAR TR, &R, Bmtt. NTHRS .

2. BAFARGURORY: Il &0 AR 2 RRBCA SRR RS, LT AR M A R AR
ZHEADT 3 FEI Rk THEAYES RS, SRERAER . WREE . SRS,
(=) BRORIIAR 5 2R

Lo 524 TX24 /NP R Ss m RL ML BRORIIPY, $RBIRBE AR, NAE 1 /NS IR, 24
/NS Y BB ILIA AL, 48 /NI A A e 1

2. XU HRAET RPN ELATEE. O, CRE=ARS, AfE ISR 2% .

3. BAORHNH G, L7 MRS R AR ST, DDA, A ABL S5 8 a4
PRAEBC AR AT AR SR o
(=) ks

L LI BONA VR A i s & SR A B A SRR BERE, DA bR R L IRAR K
URAE B N AU i N TR RE AR BOR, IS A ROWAVE s BB R (AT 348D, el
FEVRFE BT IR [F) 20 R 22 T

2. WRLAPIFERLIRRWE, LI ARMAD T 1 IRIUHIEINIRSS : F5ll b 58 H 5 46 5
W A 5 B RAD T 3ATAEH C(RERADT 6 20D 5 Il GOy AR KTl
IR SEIR A BN B BRI R AR B BRG] . ST SR . SAETT AROMRICE . MRS
BRI H W R 5 A PRAE BRI TRIM AUy B )3 i i) SR TR R T 58, BAf
FHRAUK 3 UL LI . Frilaidn, AR BIEIITE. BAEFAM BRI
QDI SEL) &5

L ZJ7 Fre (s & e U8 IR M AE Z I E X HERIH , IR TEFRITH AT 1
EEEEM ST Demo S0 CHAETT ST SCRE . JRACRS . RMII. BORBREUIHISE) , BRI
TARUCRIEI BT G #EAT IR

2. LI BRI H SR SE TR S ACUME, RHER ML EOR TREITH FERE A, R g g il
FE R REH BRI SE38 5 FRIIIA], A SOR DB AE 2 /NN A5 BT 2Bl AR 2 42
EEZEEAT 1A, L HL AR EIRRT AR ORI
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BT PPEHIMNE (EEPPaiR)
[ARGERES

Lo ATH KRG VPO E kit N o BERT /D ALKH% R B PE 4 IME bR HE HEAT V7
g, RMEN10073 .

2 FEATER U R AIRUE A% . R S ANERVE I LU, dBE R N & R Bh g4 T
AIHSLPEEST 73

3. ILEPFERIIVESY, HURARTIME CNEETRE — A0 iZ BN RIS 70

4y VEARGRIZVEH J 45 20 B BRI HES . A5 20 HE R EY, SR m AN R 21 =y
3o 157> HAEhsAR AR R 951

B MR /IN I A BERL R IR A Y S AR T AR I AT S o AN R A RAY, AR RERE
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m, #ahEEGk, FTESEDARE . RERSY ).

3) TEIRAEN H BRAGCRMBE L, S IR AR 5 a5 1 S A
b 2R (175 () B AR BRI

8. ANKTHUME (Fehrif SR ALREUE B SEUI R AP BRI R G R
LD -

1 HUBE A4 E PRGN, EARE 58 R TFIG AT AENURE
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TP R EHBEHTITR.

2) N T SRV WA i, BRI 44 = BEAS /N T 50cm,
ARG, ARIERH 120 FEF) 120 [F; 5B AKT
B =N KE N =130 mm; 55 =S5 RIE DY LA K
N=129mm; S PYAN ST BN EE AN KT E N =65mm; FENAN K
AT BRI

3) KA BAINEGE AN T 40cm.

4) =6 MHAT M.

5) FMAMEHLEESIHIAE =19. 5ke. cm. BEEITEHE =240° | #5hik
JE=0. 19sec/60°  BFMRENLAT LS At B 25 25040 -

6) W H G Kk LA T U 1.

T WIRMLIEIZ SR MEE S B shoRRae ). KT S
WARR A BRI SRk 5] S ThRE .

8) LARRMESLM e —BUH 1:1 Bl ROS URDF % 5

Mujoco XML #1285, 74 Gazebo. RViz. Mujoco Z5{) 2L
FE,

9. PIENKATHUIME J I (bR S 4L REUE W] Sl 1R AP 3R 1
BN K RIDESLEED -

1D ARCAEBER IS NN E, JE&RCA F AR 5. 5
e NIE Tk . NIV St e TR & 05 A T4
K, AT EE R A AR B 4R AR SR T, SRR AR E 1 S
A,

2) AWEIJNATPIEE S, 578K HURE P RS R S A
AEMIHRIE .

10 ZSORATHURRE E 4l a (BbRET $E AL REIE B STl 4 20 0
R R RIELLEIED -

1) AFRA e PR S P RIS, ARM Cortex—M4 WAZIEHIN, F
A= 168MHz; A 4 = IMB ] Flash, = 196KB [ SRAM, F=47i 168MHz;
J N IMB ) Flash, 196KB fJ SRAM.

2) ASWD FHEID, PIZEE. =4 LED T,

3) A INHIZEAS AR A TR I LA 8] T

11, HUBRE s b % 2] 0 B e 5 50

1 2t Mujoco 55 PyBullet i 5%, SEIAE Mujoco &5t
5 RSNV 764 12 1 RO SR B 42 ) S5 w2 =T
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2) T PPO S5V ELZM], LI 1 & ST ST 453
s

3) R P A E Ui R 5 RS

12, AloT B&ALIE I (MEIBIES ZigBee HIF) -

1) BL#s 6 MRS 0, B RATA —ANEE O T U
BB — NI RURIR b, HAE . ZigBee. 1
ZF. IPv6. Wi-Fi. LoRa. NB-IoT;

2MLE 2 DNICEAL RN RURMR, T LASCHRAE DA ZigBee.
W, IPv6. Wi-Fi. LoRa. NB-ToT i@{Z#%.0M: 7 BASCHrEED
MR 2 At AR, AT O LAk ee O, vy DAS it
KA ke, aTAREE) TAE: CR—#EEThRE, wTHEA
B & i) —4iR 5 SR =10 44 JF TRT R R BoR Kb,
T BB R B SOEE (S R

3) Bl — LR R, AT LLE 3R 5 AL KA FE S B (NB-10T,
LoRa . ZigBee. #i%. IPv6. Wi-Fi) , ¥ SiEFIEiLH A
WA 368 {35 ASE R R SR L v T DA 1 3R B i s

13, AToT EZfEHIt: B 6 NMILLIB S 0, NB-I0T,
LoRa . ZigBee. ¥i#. IPv6. Wi-Fi;

14, fERIEHIT: AL BRI N TC A SEIAR A T R, A IR
FE. B GEE. dRaE. AR AMEIRSE. KIE. ER.
HFE B AR

15, RFID bk .

1) Fi#=13.56MHz RFID #iH (SCRpFIFAEH & 125K, NFC,
915M. 2.4G. FREUERIHY .

2) B ARM Cortex-MO {KIJ¥E MCU, % =1. 44 i~} TFT LCD.
BT USB % 80 0L SWD R 11 Jor A7 B 2 10 #5510 3 f,
SCRFUSB. UART. T2C =Fhilf5 7720, SHie4F ISO/IEC 14443A Hp
W

16 B /1R 5 & N G :

D =WEsEER, ZHEANT 20, =4 RGBIRZAT
2) K H 32 K1 RISC ZEMy N %, SR DSP #5446 5 FPU Iz 5L #7t,
SCRF FRT IS, 427 ARl ae .

3) A REARISCHIE S RG] 18 XHA# (W DeepSeek/Qwen)

SEE AR
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4) BN, KA LU0 RS i 2 ah A H 38453k
MGG H e

17, MAIRE R G LIT R & #5864 2 Ubuntu20. 04,
Python, TensorFlow. PyTorch. ROS;

T SERGVHRAER (T SRR IR i se B S R ) (f
EUERD) i e S ULHISCE, RIS T 5 A5 S AR R E
FED

1. $2t Python 546 : AFEMIE M., REAIMH] . EAEE
A pas . BN, B SOMHRE. 2. 24,
PR L IR U X g AR A5 T THT (Y S0, SRR A =28
AN, PRI SR TR S B

2+ T PyTorch N TE A K

1) Numpy $41528: &/ Ndarray S04l 2MEAC8, i
B =4, BRI AL TR A S50 5

2) PyTorch /5 EEAEAIIRSESS: 2/ 4 PyTorch £l
——Tensor K& . PyTorch JEAli— A Zh 4 HLHI . PyTorch JEAf—
FNATEEL PyTorch JEfili—#E M N2, SLIHE =6 1,
P o B A 4 S0 B

3) HRsEE L SmEsLs: FA A PyTorch P B X3R4 1N
#. PyTorch H & XHIREME . GPUBIMEH, SLIGHE =41,
Pehr i AL PE 0 S0 B

) Kl A — EUR SeaG . BAEEE PIL FEEAMH . cv2 1)
BAMEA, LKE =2 A, RIS T

5) MAMZ MR : FDAFEIEEE LeNet #1240 LAY,
SRIGHE =2 A, AR IR ARG SR IR

6) WMAGIRAFRL: B OOREYIHLA TR, 2 XK R
BRI AL B F5 P BA BE A8 B CUDA ik . it FE T ¥k, Seit
=T, BOARET B ALV SO0

3. T PyTorch FALAS %% =) Bk J5 B S 0 4 S 06

1) WLER2E ) Bk S0t /AR KNN Bk, BUs ik se
PLKNN B, AT LR SR R R AL R 1Y) % 2] S S 6
TR BSRFEMERA FETAERRM LR, B ik
DLZRIERDA, A BGRB8, ZHEEA, ET
MEZL BB EE SZHRF AL D26, U Hr 2 2%, K
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VHMERE. Blnbadge. (B /R BRI, S 5 LR,
SLIGHE =18, FARET SRR S0 T 5

2) WA oI LR B/ EFEEE T2tk M AT A . T
R R SN B A 35 AN R DUHEE T SVM e TS
Bl o, FET SR 5 BEN LR AR T8 O IR RO PRIl . 2R TR
TR BB EEFM . T PCA FSdE M4, sLie =6, &
PR R AT A S0 B

4, F&T PyTorch FIREES: 3] JFU B 55 52 B 7 S0

D RESRRER: 2O ER SRS EN. Rt
MERATVE RS IEYERA . IR R
SRR R IREEE ST RIS IR I ARy it
HNIRF B BEAM 2GR EIR . A4 BEHREL
FHIE. ZEEGHEMELRE, LEHEE=11, B gt
EHEM T O

2) ZHMMEMNL: FAEFE LeNet—5. AlexNet. VGGNet.
GoogLeNet. ResNet, MobileNetV1. MobileNetV2. MobileNetV3,
SCIOHUE =8, AR P AL AN S I0E B

5. BUMEALEE SN SR AR B, B
MU ER . ERABREE AT BRI 2 EREER . Y
BRFERTI . EHRE R AR A LG, SEin iR =22 4>, #
PRI SR PR S8 7 o

6. STM32 JF R 55k BB 7y 9ihe: 2/ D A4E Flash Hfs 70k S50
JRUER 2 1) S o o P P ) S 0 L TR P A SR O R B
AL RS BHE S A SR S6 . RGB #5526 (B ZR) | RFID ik
HR st (TIC M2k) 5selh, SRsRE=16 1, Bbrmi
e A RN

7. WUMUEZ ) AT R S S s s =/ AFEN IS IEE5)
Lk, Python 1 MU WIEZ) % HeT- 067 Abbrizs 3 ik
A LR 52 W B R LR G A TR IR S50, SR8
HE=114, BhrrH g seie i o,

8. HARIE T ALBHFR /> S8 2 /DA HE R T RNN )RR T 2R T
RNN FRRf 55 ¥ S AN FE R 4 . Word Embeddging 1 HR <
Word2Vec. Word2Vec flift.. soft-attention. ZaXf{ & 4wkt .

Layer—Normaliaztion. Attention FHJ mask. Transformer Z¢
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SHG, SHIHE =194, BebRB SR AR SRS

9. ARFEFNUIF RS SLBET 7r S28: /D560 H IR AR
SE AEMPLHLE EiZ23h5 . SE AR SL B, XSUH AH
WS TR BRI 0L H AL B R E S B (a4 . YOLO FrgER
AR S, YOLO MM RESHIRFRE . 5T YOLO frizy
WS, FT YOLO XU H AHNLAL B AL 7K A 43 4455 sk
B, SEIRHCE =134, ARARAHR LS I0 T 5

10 AU 5 ORI ER BETF R s 28/ D4R Al o 245
ARG . FUME AL 500 18 S R R 15
BRCRIERL, ASR + LIM + TTS SEBUXTiE. BT UL B/ axt
T B EMEE. AMIXER TR, Agent SEILRS
Tk MCP SCEUHb P S FET Agent AUMLMRE %M. SLELHL
R IR R /MR B SE B SR B HICHUE e
REESLLS, SLIRHE =18 4, FebRI IR AL YN SLI0TE 5

11, ANPU BEFF KRS8 : /045G YOLO-COCO Tlilll Rtk A
i SE0E . B e SUSEBEHAIET 2 . RK3588 i # i1
DeepSeek-R1. RK3588 % Qwen LA KA LE s, spub 4y
=9, BRI S AL TR SRR

12, ROS HUBE FF A4 5200 . /AR QU E B8 L AL
ER 7 V1IN 2% 52 NS ik 1 5/15 N R = 151571 I < S
IBEE. Gazebo i EL. Gazebo M Rviz BEA 17 AL, L
AR =15 4, BEbR ISR AL TR AN LI B

13, ABUBCE 50 % ST S 4y S . /D EFE Mujoco 17 LR
BB Mujoco 1 HEEAN. PPO 31k 2% =) HILHEAL HIMUE PPO
FOEI S HERL . FET PPO SVE MMM SR A5 R56, SRI0 4K
=8, BIARI S AL TR LI B

14, JoLktE &M ZigBee #isr 3L : H/DMHEHET ZigBee MIFF
RIAEEFEHE . AW, ATl B O K is 1 45 i 5 s
6, DARCAS IR RO B AR AR LS (R M A% R a4 it —
AMBRSLSES) , SERGHE =9 A

15, ToA% B M5 HarmonyOS 4> SE56: 2/DAHE Wi-Fi 2
FENL LRSS . Wi-Fi BRI S Wi-Fi 2 UDP J@{5 sk
B, Wi-Fi 2 TCP JBA5SEE. Wi-Fi 2 MQTT @f5Sei. N
TR G SE8, LA SRIG A I LB AR AR s 00 (9
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Pl AR SR AL — AN ST S50, SLI0AE =10 4

16+ RFID #Edeisr: 205G 13. 56M R 5L4 . 13. 56M 5K
SEAG . 13, 56M L E SIS . IRRIE R ARE RS, 13 56M ik
BT, SERRHCE =51, BOARES SR AL TEGH SRS

17, ZEHH (BOFEEWFHHENE

1) ZMZER Y. BHEIH

BT AL THE NS DU P8 — R B G R T o PR B
TiH, #7T TensorFlow. PyTorch. PaddlePaddle % FHEZE;

bayes. SVM. ##&[A[J9. lenet-5. mobilenet. YOLO %5/ 4%iH
LR BE 2 ST 2 M 28 SRR B FE B, AR A AT TR 4
i, T DU HURCE R SR AT O R (] 1 s, T DK
W SRYEAT R B0, I DLEEEH O E A, B
S S W H SRR B NTUE B 5RIEE O
SOEUERYE: BRI SR HEIE B S IR D BRI I s 0% R ) 48
I

2) AL EENBE RS 1250 -

AL AT B2k, AT fEZp A7 s 3 R0+ WU 42 o —
RIIHUBRE ] SR04, R P T DUIE I v & K AT 4R 24 il
FURE AT ZIE, BoRiBE S G5 MBS 2 5 sen b Fn i 3%
PRI SR AEIE B S A 2D BRI R OC R 1 IE S 8]

3) AR BRI

L AR BRI S AR SEELEG IR A, B 5 I S R A A AR S Bk
MR, 455 RARECE FHaMan e ks i, ik
WU 2R B8 R P R (R Bt AT AL B, R mT Bladsd Ul
e R EEAEHINUE 1023 bR S (e W) Sl #F 2
DRV 5% 2R (0 HE S

4> NIRR 5 —1AHL:

55 HUE 1230 58 8 AT GRS AT I 5709, JIF
5N EE R NI4T 3T EEIR A, SEBUAE IR, ATER

SRR NG R MG, H485 4 AToT ToLk Ak A T HE1T IR 5 3
IERHRINTT 184 SRR BEHIE ] Sl B D IR R % R
e P

5) T YOLOVS (1) H prts il i H -

BT A R B IR G L FIHLE YOLOVS S se Bl & 1 H brke:
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W, AR R KR BRI R T
PO TESCIRG; bR SRR B Se IR B R TR 5 R I
LA

6) I REAL KA RFID AL H -

BT S B, T RS R P R R 1 £ SR 2 A
PLR B il e A RAS , R ELTAAL ) s 45d, B RFID Ay
AN, ATRASE R REID R A A Ba s $5005 I SR e W S )1l # 1
ARV 7R K RIS A

7) ABET YOLO T S U B

S H BG Sk B E T SEH YOLO Sk F A MR, Ires &
PID S SEH 6 65 BENUIE X 5010 = 4EERER, T —H
FEARAZ SR rpote s FobR i S AHALE B SZ 3 15 20 R IHUR SR R 1
LA

8) LTS 4y 1 43 E) ST G4«

BT RIGE,  SEPUN SR RS AR Sk R 0 S S48 43 5
ANy BRI AR IR I SRR P BRI R Ok R IFE LR AR

9) AJET A R I i) S SR

ST NMCE BRI S, ST S8 F AR A% Sk B8 10 SE I A
HHRIE B BRI SR AHIE B ST AR 25 R IR 55 R 1
HELLAA

10 AHUBRE B2 aT ARAL L B 3 RS F -

SCHF 3D BUZEJE IR . DH/MDH ZHCE . KT BRALBCE . Uk i £k
M B AR EN CRERCTTES] SEAIAT . R R
KI5 o FHHEMN, RAEWEL MRLEL AR KA RE B
Bon, HIFEENA. RAARE. WEBINEDR, ST
g, BE. T ESMEEZ R, B e L
Bzl SEmaIil . BobRS S AHIE B ST F A0 38 1 OR
e ipunte P

11) AZET NPU I B ARSI R A -

BT NPU [ SEIRSERS HARIR, T Python ) YOLO #5287 LA
B3 50 Mi/s PAE o BebRi BRAHIE I SRR 20 BRI R L R 1
LA

12) T NPU 4 RUR il A -

BT NPU (S ZERER)), 5T Python 1) YOLO #58 m] LLIAH
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30 Mi/s PL b, BT C++[1) YOLO #335 nf LLIAE 50 Mii/s DL bo #%
PRI B AIE B SR 2D BRI R 0% R B S 8

13) % NPU /) mobi lenet W45 34528 B F «

BT 4%k 5 NPU ¥ mobilenet 43 2KM4%, & Python [JH#E
FTLLIAE) 70 /s LA b o $ARI AR HEIE B S2 Il VE D BRIV R ¢
R0 %S A

14) AZET NPU f) resnet WH4E 358 N :

T84 5. 5 NPU 9528 resnet 432K %%, 3T Python [
EH R LAE ] 45 Wi/s DL b o BARI AR B ST 25 3R 1R
e ipunte P

15) AKET NPU ) RetinaFace A w48 I B FH -

BT 1%k 5 NPU ) RetinaFace A58t Sk, T
Python [ ] LLIAE] 29 Mi/s LA o Bebrif 2 AHIE B sl 4
VR BRIV R K R IE LA

16) 3T NPU fJ deeplabv3 438 F :

BT 148K 5 NPU 1) deeplabv3 Z3#IM %%, %7 Python ¥
A LLEF 15 Mi/s LAb o Bebr i 2 HEIE B SE IR P IR )8R O
ENiipuRse qp

17) 3T NPU K Whisper 8% R 5 B «

B NPU (¥ Whisper, fE¥#& I SZBUIE S 0], JH08 FHAHLT)
Whisper SAVHATIRAN, RTF /NT 0. 30 BEbRET$ALE B Sl 4
VR BRIN R K R IE LA

18) DeepSeek KAEAY R H:

W KT B AR B S M RE L i S8 v RK3588 k., SiEilANHY
WA S R . I S5 AR IE AR AR, T E AT R
HPRAL T — B BRI R, WS Flask. gradio %77
(R E o Pbrs B AR B SR A D BR 1R 0% RIS 4
19) AZRA RN H

W KT S AR B B i M RE L 2T B0 RK3588 |, Al sBilal
SCARN G, ARG . BRI S AIE B S IR A AP BRI
INK R ESLAA

20) A BB KB Be TR -

BT KRR B R IE S MR . 1B U, 1B A LAY
MIEEGENAE, G TR SR 0 2 S KA R A5 L E W
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FIBEATHEIR, FF4 D Agent SEIU V&AL R BSIRASSREL 5151

P B4 HEIE B SR D R AT R 6 2R 1) sl

18, ARMEN TR AEHACHILI ARG A, BAR R AT iHHE
FULSE G R e R B . AT B SN IS 0 . AR &
PESRW oy B0 H IR 5 6 B S AT H ThRE M R R, TR
SEPLIRRG, B WG RS T B B AR, SR AR I S
P 5 R 7 A 5

19. AREBIRMHELIRREKS E0 44, BEAHNGE: £
AR EC S EAE IS0 . Python BdE 45K . MR H S2ik

BRI E G0, MLaR ) Bk S S . TR S Sk 5 st
B BRRL LS JEE L B S8 . Transformer 3%
TS MBI B 7RSSR TR E R S H s
RS g BT NRFO I S S TE R GE . KB (& 5 B
HEAL A SIRAREE NS GPT. KRB HOA S &
1R, MA=1200 15, KB =300 /M. (BRI SR AETE 2R
URARME, ISR EEENESD |

AT
B
it
TR
B

B

I

RGBARERN LRSS NTTREMES T, BT, £
AR TN HLas NERIE RS N LERESERZ 5%
B

& B AN AR B2 T S8 VU S W48 3, O & vk e R sk 24
#r, ZAE GRS, AT HENLUORHL, J7ERENLE NS5
IS ENRETE . TRALBE 38 RALAS NIRAE R G55 )7 TR 5E46

Refg 4 & N LR RELLNL A NN AE, 5 TUREES: STRESL T R
SEMIIGREERL, RS H. TR — RN LRI R,
—. BE{FER

1. SBEERMTE1E

BRE TR IR E R (=3mm BB 18, FEEE
TRIERP R (=2mm BEASEAABIRD) 1 5 F RIS (=3m
BOEABIED) 4 By HUMVE [ AR (= 3mm & A AL
1P =7 g BoR 2 [ 8 S48 (=2, 5mm BB EAABIHD) 1
P

2. HIBIEBN 4 &

TAERE: 12V; #%3#: 320rpm+10rpm; ki bb: 1:30;
ST R A
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3+ 25.2V/8000mA B/ H i 1 A

FEHH: 1A; BOKFEH AR 5A(GC) ; FEHBULHIE: 25.2V;
FREC B 0-10A, O KBRIA]HLI 50A;

4, 25.2V/=5A HLFIERCHY 1

TAES N ETER: 100V~240V; %t 25. 2V/=5A; R~}

== 155mm*70mm*4.5mm;

5. M ZEIKFNEA 1 &

DC/DC P& J& 5175 (24V-> 12V, 24V-> 7.5V, 12V->5V); LDO i
(12V->5V, 5V->3. 3V, 3. 3V->1.8V); TB6612FNG HLHIKE) ¥ T
1CM20948 ALK EE (=N e . =Rl e . =l i DA
FOlRBE) N BN 2T

6. Cortex—-M4 #%.LaiR

FE T ARM Cortex-M4 EFESH, EAM=168MHz; i
FUHESPREH B G; USB #4688 s LED $87R4Ts HALEH]. IE32hS
B SPI Y. GENMESY . GPIO Sy @i O, i 1 e T i e
FIG; USB %8 M LED F87R4T: HENLI=H]. IECH AL, SPI ™
JE. EREYTE . GPIO 25 R

7. ST-LINK V2 {}j L #%;

8. DEBUG 1 4% G454

9. ANTHEAEZEAICEBCRM 64 2 ARM ZER 40 BEES, DU
Cortex—A76 (ARM v8) 64 fii SoC, F#fi= 2.4GHz; =4GB NA7;
—HTFICLIRMF; =2.46GHz A= 5.0GHz 802. 1lac XAH
Wi-Fi LM +; RIWFEHE T 5.0 (BLE) 5 2 X micro HDMI $%
1 (= 4Kp60); 2 X USB 3.0 (£#F 5Gbps [FHiEfr) 5 2 X
USB 2.0; 1 X PCIe 2.0#%I1; 40PIN GPIO #/1; 2 X 4-lane
MIPT (DSL/CSI)#zM; SCHfrmi# SDR104 #EX) Micro SD R
Fifli; 5V/=5A DC (@it USB-C #%M1, ¥ PD). (IbriHiE
ML A IERD

10, AROS ZH BRI EMCKH 64 17 ARM ZEA 40328, DU
Cortex— A72, F M= 1.8GHz; =2GB WAF; —HTIKLLRKMF;
=2.4GHz F1=5.0GHz 802. llac XM Wi-Fi kM +; (KIN¥E
WA 5.0 (BLE) ; 2 X micro HDMI #I1 (=4Kp60); 2 X USB
3.0; 2 X USB 2.0; 40PIN GPIO 4% 2-lane MIPI DSI #%[1;
2-lane MIPI CSI#%I1; Micro SD Riff#i; 5V/=5A DC Gt
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USB-C #HEK GP10) . (45cbrit#2 (I FiE i)

11, HREEK 14

XH A8 k. 105 B = iE CmEAE, USB %Ik, SCREF3hiAYIEE,
ATSEERE [R5 R/ bs e /AR AR, A5 sh gk, T7
SRR E . IRERSE 2], TREROUERELNER S, 5
HUBRE T B AR 52 S 1A= A 2 1) 28 () A7 BB A BR B

12, 360 FEHOLEIL 14

MEEE =12 K4e, 20847 360 MR, &5
=8000 {k/Fp; /b HA 2-100z ATl B I, HA ek
G BIFERIA, HAAZ00C & & AT USB #2100

13, =3 9] 225 Naae 4 4

AN — A B R0 Bs DRVA SR (B 77) s AR 2 THI 4 4

14, =7 ~F HDMI 2R 8% 1 &

PR =1024%600; Z/b—B% USB flifsifz 1 %/ —#% HDMI &
AN

15+ ROS-AT &l 55 H:4R

1) CRF— B4 R 2N IR, 18 AL B0 5 ROS I8 H
JOZ A B YIRS TR, AT S DI U 3 A A
RS S, 2P AT 5 ROS 2R 45 1) (B 3= 3 46 5 % U5
=,

2) A2 Type-CH#iN; HDMI: 2 BREN, 1 Ex#id: 1> USBA
BRI AL E AL T 1A 4P HUME B S0 1 > USBA %
BELEETT ;s 14N ROS # il BT B USBA 21, 1 AN AL #54i F ot
TR USBA #2105 1 8k 1. 44 ~F TFT LCD BoR & h; — 415G 5 itk
(BFEes 1A FRR LA BEED/ FEEDD  WE =5y
ik dmp

16 ASKATHURE (BARET AL T ERD -

1) ANUBRE 4 B EIFRGEM, JRARD e 20T I8, PIENUE
345 EERET R .

2) AT SRRV E W AR S, SRS B 44 5 B AN /N T
50cm, H—MKRWAREG, AROEEN-120 FEF] 120 £, 2
A RFFE AR KE =130 mn; 5 =ADLTH R HE IR
KPR =129mm; PN BN LA KN =65mn; 5
AR AT B kI
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3) B KA BATMEGE R AN T 40em.

4) =6 M EAT LA,

5) FEAMEHLEE B HHAE =19, 5ke. em. B EhTEHE =240 . HEhik
J£=0.19sec/60°  FFAMEHLAT LSS B S5 -

6) XU H A% S 6 T T HUE |

T) TR IEB R IRRE J1 . W KRR S RS
AR RS AR 58405 S S ThRg

8) ARt 5L e A —8H) 1:1 il ROS URDF % &5
Mujoco XML #1285, 74 Gazebo. RViz. Mujoco Z5{) 2L
FH.

17 FSRATHUE Efeil ey (BbRm AL F e -

1) 340 e B L H R ANJE RS, ARM Cortex-M4 PRZEEHIMR, LA
=168MHz; F N =1MB [ Flash, =196KB [ SRAM.

2)SWD FEEE; B ILE. = LED /T,

3) AN LSS A I P TR TR 3] 90

18. PS2 T4

BATIEAE, 20 a] eIl L s DL BTSN EE ) .
TSRS RIREEOR (A SR AR A e B R SIS R (f
EURRD) RIS te YISO, TR IR ALSLIG fis 3 A5 S AR SRR
MED

1. $24t Python 548 : AAFHILGE., R LBMIH] . EAE
A ENRER, . SOHERIE. SR, 2487,
PR PR SRR IR« 2% S AR 46 O THT () S, SRR B =28
A, BERIR AL S L0 T

2+ MLEE NEAE RS0 ROS JELBE 5IEAESES0: 2 /A4 ROS SR
%i. catkin Zwi% A, fIE ROS TAEZ0E. ROS K package.
ROS ff] Metapackage. IZAT ROS (K48 ML FF—— /NI,
MakeLists. txt CHFJFR . package. xml SCAFFF A ROS HHI
WIS rat AL T RS —rqt_graph. launch SC{F445 .
ROS (B &h. ROS MIH &, Ahhr msg VB FA SR B H—C+
I FRASAARAR R —Python I, BhAGALKRAE B —C++ SEHL
AR —Python SWHL. ZALKREH—Cr+ WL, ZAKR
BHe—Python L. TF FEF M KM AT/ TF bR
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W], ARG SLENG AR, 2R BIR A RAIRE S
WrFIE R 8], AT R

12. ZBEHR: ZTFN word, ppt. excel. pdf ZE 4K
MR A B IS, EEARE SR THAEES, a8
ZRAE R 2%, HIEE, HAEARIE .

13. By SORBIIRE R AN Fsy, FUTRMALE, &
BRI RME ARG AR, TFRIER T4 45 R LN TUR R
IIELE R LI 2

14. %3] RAPA LRSI TR, NRAEME ISR st 4
. fRALSAIIRE, KRR A Z G FICR. FHSI.
ZRE RIS HEXLE.

15, BRI FUTAT LT R B RS, SRR E
T N R n], (EZIER “RE” %, FalFrgeh AR
FUKBH, W5 2AEEE S, FE13 558,
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16.U FEFRA: XF U B DT RIBURIM BOE eIl Rk, A5,
SEaRED , AREEHEAMN U, PR BRI R A
fI5IN.

17. FRBFR T BOMAT DA — . #5r. AAREE AT HE B i
REE AT AR TR, XL OUr R E K, FUMal A € R
BB S E R

18. iR A4 s ATCAHHTZAZITHL. KA. HE SR, @iEk
PRI S 25 IR AE ST B BT RE Fr D g

19. ZEAFEPAF RGBT ZAEBCEILUESS, JFR& 2 HIAH
FHABARSEHR MRS . GRBGEYIAED

10

Bl % (=3 dB) :125MHz

A N\ IE K 2+BXT

B RABHETE AL 26GSa/s (HLUEIE) 16Sa/s (RUMIE)
KRR TR EERIIE . =P PME
eI SR B 450, 000wfms /s

RGE R/A%) JEE 500w V/div ~10 V/div

I FERYAT : Ins/div - 1000s/div , 1-2-5 Bk

BINFHPT:1 MQ £2%, 5 15 pFE10pF JfHE , 50Q +2%
LR A1 uX-500kX , #% 1-2-5 #HIFBiE , X
FEEE X

fu R AL T KTE L RV AU R RIE . EIE BN U
Wik ZHEfk . RS232/UART. 12C. SPI. CAN. LIN

fighd (IEFC) :UART. 12C. SPI. CAN, LIN

H il A AR IERKDE . SubksE . BT IR R B R
BrEmkTEth. IE A, iSSP, 0. BUTR
fH. db mRME sAME TimfE. ABR. JRumfE. 1=
FEL Bl bRdEZE. IRk NG SOkt AN EREANE
RN WAL AT A, 2EIR C A-B BFF ) L #EIR (A-B
N ). MR (A -B EFE) | AHAL(A -B FBE ). FRR. FRF.
FFR. FFF. LRR. LRF. LFR. LFF
Horissom. s e By oy, B CPOTIR, REUEE
(Lg/Ln/Exp/Abs/Sine/Cosine/Tan), FH ' H & SR AL, HF 98
W (KB miE, . A7), FFT (Vrms , dBVrms, Radians ,

Degrees)

o

20
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BREETE 6 MBI s BRI NI A B KA
BR324 DC, AC+DCrms, ACrms; Z3¥i%: 4 £ (ACV/DCV)
FEABVRFE - 100M

HEE PR 12bits

I EEAE T - +£25 ppm (SLAY(ED

BRI 3% (ST mV) 5 2% (=2 mV)

11

Hex
F il
R4

—. 2 HAEMY: 4Q £ 15% at 1000Hz 1.0 V
REE: 90+ 3dB Im / 1IW

Th. 60W HUE / 120W H K

MR G 60 - 20K Hz

PRERAIR: =6.5 ~F . BRIRRIR S A

RN =2 6.5 ~F WAL = R E AR
RSN 3 PR A AR B
RIMACHE: SR & AR SR

Bl 1. =2 BB ORI

PR =199, 5/109x211x315mm

ZHeTT: BEH:

R ¥ 4

L bRUENLZE 0B (2U), B 2. 8 <PV o B s B ia 4
KA. USB HHFIZR,

2. WE BB, FHERGE T & R IRI.

3. 3CFF USB Ak ThRe, BBER/REMAIZR, SRk £ A0
A

4. BANATEEH, 1EES ARSI B RS R R,
5N €N Do e e

5. HAT 3 MEETAHIN, i EIHE COR A Rik/ BiE & — JiBEEE,
THEHNA R R G, R A 2 B — Rl &
VAT e .

6. 2 A BHZR KA N, 7 (SN R A

7.1 HIREG B, TEEE T E .

8. BITHIAREL 1 A& A S i A% e, 2 /Ml Bh & sl e,
1 AN B AR e .

9. +48V X R MEHL, =AZIRIFR, FIHTHFEOCH 3 BRIG 4]
SRR
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11. BB TDIRE, oI5 S0 BAICH S S, BRI S T
12. B 5E B MRS ME, S A s OR / B AR/ IR AR A/
JERRGR Y3 E, i a Ry 38, B R TCZ R XU AR O
13. B&ARIER . mRBHRHE, ABER &L/ T 30ms; mfR
HAEHT, BEHCRFERAMET 48KHz, 16Bit.

14, BRAE RJ45 W4 1. A7 LUK 7 X a3 N SCHriES
W B AN B %

15, LRHSHEEHL, MRS A AH WA LR AR,
DIFESEE B

FLJE AC100-240V 50—-60Hz

W28 B TCP/TIP. UDP. ARP. ICMP. IGMP HpiX

W28 id#e 10/100Mbps

EHARAY  MP3/PCM/ADPCM/G711. a/G711. u/G729

10. XUBIEAE 5 BRI, SE BRI TARIRES .
i

EHRAE. L% 8kHz-48kHz. 16bit. S8kbps—320kbps
AR R, 20Hz—~20KHz

fEMeEk  MIC=70dB, AUX=90dB

EINREE  iEERA: 1onV, KEEIA: =330mV
EHIThEE 8 Q2X150W, 4Q2X280W (IE&{EHIhZ)

W BTS. 1

WoRBE 2.8 ) TFT &R Bf

BB E MIC 2110, 3%, ZREREE11<0. 1%

AR 100V/us

fHfE &% >100

WrlER:  AAEE ARG

BIASER  <0.05%

TRIPEER  BURZ, RARIERE, FAEg. B, JER
7, EREGLZOA, JFRNUEH G, SHIRTFHRORY, B R
7

HRAER  HIB, ER, F9

JETARIELT  TRS/XLR —&—3k X3, Y46 X 4; M. EHE X2,
2 B IhRE B, RS-232 #2110, RJ45, ALARM #2211, DATE #11
=, ihfE

ThEES 4
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.—
H

. T < SR A 5 [ 5 3Ok ABS BERL I ST AL it

2. MR EM BT, BT 360 BEeR, AR M, &
BAFN GO AR R, 7S

3 REERA A E R, B R EEEER, UG SRR
SE, YRN8 AT R B 4

4. RISV vi K Sk i1, AR H I LED JeMER, KRS
WE—H T, B GIAMER ), BUEiEEHER,
5. KHORARFTERIRCy, 5 HUBRAHUCAS, A5 o8, & 5T b
B B, AR R, T

6. BT, EOPBMTIR, AR 7R TR
DA Pl B AL 7 A e 7

7. TR AT OB, — BT R N CAER

HLE T ORIL & r B Bt U8, BRI IF RIS i 75, B3 X
ST, B R TARRSFHE IR

8. 22 i X 48V ZJ Al rl, WISCHF DC 3V

BARSH

LA

2. famtE: P—famtEk

3. AZME N, 80Hz—16kHz

I}

4, REFSE: -43+2dbel1KHz

5. & BEE:  30-50CM

6. flRAMEENK:  125Hz 6dB@1KHz

7OMmHBHST:  1.5KQ

8. fx K7K3% % E: 135dB SPL 1KHz At1%T.H.D
9. {ZM:tt: 66dB . 1KHz AT PA

10. Zh#55EHE 100dB. 1KHz AT MAX SPT

11, BJgfbe 48V )G ik, (L 6. 35 #4esk, wIfEA 3V fik )
ZVERE 1B

L #ge 7 AR

2. SRR (Hz) : =40Hz~16KHz

3 fRIITE: O AR

4. BT (BRA) =750

5. REFE : =-40dB+2dB

6. i HLE (V) : DC3V/4)%: 48V [ 5hikH
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T fane AT RAT. BAT
8. FFHL. M. EHITHE

1. = RSF: =1850%900 X 400mm;
2. MF: =0. 8mm — A ELI
3. BE#: =34, S 7KE =>60kg;

12 ot 4. JFII5a: XTI A
f 5. 4t AP
6. HWEESITF:
7. BLHE B0,
gith: A
R @
BE 14k HIAE
BEDHUE: 7290+ 100W
13 | =i | eI W &
RERES: =4
R . 220V
RIS : 50Hz
ASH/ SEM: LI
Tk | SLHEE: =6726bps,
A | AR =166Mpps
14 | HLE | BAKPISZBBLEML, SCRF 48 > 10/100/1000BASE-T Hi, [ =
W25 | SCHF 4 A~ LT000BASE-X SFP i 1, SCHF AC, FLERLE 4 4~TJk SFP
B | 2RO R
— P AR S H
TR RO
. PeF | L. B AR = 5mn R "
AR | 2. AMRSE s i B =1200mm, K =4000mm
4. LA ZER, WIE RS E
3. BESIIHE A € AN 4 R L E
—. RS
” ¥ | Rsf: =65 gisf .
KBt | HRES: =A%

SEEF, >3840 x2160
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wontfl: 16:9

Fill#T#%: =60Hz

ZRE. =350nit (typ.)

XFEEREE: 50001

A =178° (H)/178° (V)
. REBH

GERGRA: Android 14

CPU: P9#% Cortex—A73, 1. 5GHz
GPU: Mali G52MC1

N BB EA7 255 (RAM) :  =4GB DDR4
P BB A7 725 5 (ROM) :  =32GB eMMC
OSD 15 : ik

OTA FEZ T SCHF

17

izz))

HAML

1. ik

BAARA: (A =S R = A HL
TAEMSEIRE: 0°CZ 40°C,

2. WRARG

gt =1 T HERR K CMOS A& 84, A RUBH =3700 5.
Bide: SHEIE<20mm, P =f/2.0, LRFEAGRMOITE.
IS0 Y[ :

HR /A 100 - 12800;

OB Hemm] 4 2 25600,

THF=4K (3840X2160) @ 60fps i

XHFEZ4K @ 240fps =B S 1E

SCFF H. 264/H. 265 Y, fxmiGEE = 180Mbps.

R SEIATE: AT =14 44, FF 10-bit i J D-Log
M 2L

AR ) =2 AR (K R, EmscRE=4
R AR

3. mHEMEARS

ik =HMMsERa s & CPRHL. M. SR .
CEEt bR

PR —235° F+458°
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fiEfnddh: —120° FE+70° ;

BER Sl —45° F+45° .

PEHIREEE: MAIRBNIEHE < £0.005° .

FHRCIRBE: B AL B REERBETIRE, SCREEARFRIRES T BiE JHER
EREAM, SCRETFHEH

4. WonHEE

WoRBE: =2.0 9~ OLED filif e, 72##3 =556 X314, W(H=
JE=1000 Jeky, SCRERE# ek Lo M B p .

VB JC & AL B AR R IRAT S b — A O I REZ B -
R ORI, A5 (3X3) . IERHERE (B Rsh/
B> | 8. HiE RS,

5. fEhi &k

N EfFfE: =107GB.

YAt SCFF MicroSD RYJE, BMARFARER=1TB (i
U3/A2/V30 VL FIEBESEL) .

ik USB Type—C %1, SCHFUSB 3.1 KEAEWML, AL
FE 513 R =800MB/ s

TR HEFWi-Fi 6 (802. 11ax) KA BLE 5. 4,

6. HHRG

Zy N WEZ3 A mREEE TR, SR
(48kHz/16-bit AAC) .

The: SCHFF AL FEME. SEMTARE: SCRFEDESNE TOZ 3 50 KUK S
o

A SCRRE I Type—C 42 1 AME S A%

7. WIERS

Hijt: WEAATIREE S b, A& =>1500mAh, AefE=
11. 9Wh,

SfSiREJ): 1E 1080p/24Ffps. I P57 %E S 0 2 7 Hz 1) S 280 A 3R
BER, SR ) =240 44

FEHL: SRR PD BRFEEMN, 30 43Bh N AT IS A 80%HL .

8. ks A

M A% 0: KR JPEG. DNG (RAW) Jz A% 3Rl e 5%
MRS e S HF MP4 52 (HEVC Zwfid) .

FIEDIRE: SCRF UVC WM, IE N mE USB B8 kMM S
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RTMP/RTMPS Bip 3034 T BT -

b K=3%, =1.5%, &5=0.75%

18 | 57 ‘ A o o2
B - 5L = 25mm JE S AR, ENF PR RS, SRR v
S8 8 ] ] T+ A T
19 | #F | R K=50 EXK, % =50 EHK, ==58 EX G 16
FHF 301G, A2, R et
—. 203. 6 m*SZi| =G
1. LRI, S R
2. i TR I FE B
3. s
| 4 ERIROTRIE T AT, AR
Sy
5. Bk
=hE | \
s 6. EREEINGE (=800%800mm Fik%)  HufjE4%7) K 4%
U R GRS B T
20 2/ T 1
8. B Bl e
s
s 9. HERY
;; 10, W54 RG22 (POE bl 4 BEBAT 2 M. 1T THaE. 21.5

SRS 2 AMERRD
L1 KT Hey T K4
12. 9RFL. S5, PZR
13. fRid

14. EY 4
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B 1

FLE BUFREBUR

giit RN Al ) o A

T4 minen | TR pi th /R e
A AR R Tl FAN (V) | JigE | Y=20000 500<Y < 20000 50<Y<500 Y<50
Ty * Mol A B (X) A X=1000 300=<<X<C1000 20<<X<<300 X<<20
BN | 5 | v=40000 | 2000<Y<40000 | 300<Y<2000 | Y<300
L EORURA (V) Jigt | Y=80000 6000=<<Y<<80000 300<<Y<<6000 | Y<<300
BRI | e | 2280000 | 5000<7<80000 | 300<7<5000 | Z<300
He Mk A B (X) A X=200 20<<X<<200 5<X<<20 X<5
BN | 5 | v=40000 | 5000<Y<40000 | 1000<Y<5000 | Y<1000
p— Mol A5 (X) A X=300 50<<X<<300 10<X<<50 X<10
X B ()| 5E | Y=20000 500<Y<20000 | 100<Y<500 | Y<100
SRR + Mk A G (X) A X=1000 300<<X<<1000 20<X<<300 X<<20
BN | 556 | v=30000 | 3000<Y<30000 | 200<Y<3000 | Y<200
el Mol A5 (X) A X=200 100<X<<200 20<<X<<100 X<<20
BN | HE | v=30000 | 1000<Y<30000 | 100<Y<1000 | Y<100
_ Ml B (X) A X=1000 300<X<1000 20<X<300 X<20
BN | 556 | v=30000 | 2000<Y<30000 | 100<Y<2000 | Y<100
J— Mol A5 (X) A X=300 100<<X<<300 10<<X<<100 X<10
BN | HE | Y=10000 | 2000<Y<10000 | 100<Y<2000 | Y<100
el Mol A5 (X) A X=300 100<X<<300 10<<X<<100 X<10
BN | 556 | Y=10000 | 2000<Y<10000 | 100<Y<2000 | Y<100
B % Mk A G (X) A X=2000 100<<X<<2000 10<X<C100 X<10
BN | H5E | ¥=100000 | 1000<Y<100000 | 100<Y<1000 | Y<100
RS AT Mol A5 (X) A X=300 100<<X<<300 10<<X<<100 X<10
EDRYRA (V) Jijt | Y=10000 1000=<\Y<C10000 50<Y<<1000 Y<<50
P ERLONGY Jigt | Y=200000 1000<XY<<200000 | 100<<Y<C1000 | Y<C100
BRRED | e | 7>10000 | 5000<7<10000 | 2000<7<5000 | 7<2000
N e Mk A G (X) A X=1000 300<<X<<1000 100<X<<300 X<<100
BN | 556 | v=5000 | 1000<Y<5000 500<Y<1000 | Y<500
LRI 4 0 251 Mol A5 (X) A X=300 100<<X<<300 10<<X<<100 X<10
BB | Fwe | 7120000 | 8000<7<120000 | 100<7<8000 | 7<100
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HARFIRAT AL * Ml AL (X) | A | X=300 | 100<X<<300 10<X<C100 X<10

W
LR A Fp BRI 2R Al 200 [5) I 3i 2 T 0 SR AR I R B, 75 0 R — A B A
b R 26 AL B 1 F A K — TR

2. (R ATV DL (R FATI22E)  (GB/T4754-2017) M. 7
IO AT WA &30, Hrb, TRk, @Gk, B, A, R &KE
FEREE R s 223 I8 Hin ol A R E s ik, K sk, miasis sk, sk
, ZRBKEMEHIAE. HEHE, FamkkEil,: ol aREEH e,
KRG, Ekm et 5% MASER™ SO, T4 a6 HEmaml, E 5
e B BAS . TN DR RS, EICR AR KR 55 . HAth R 51 AT
AAERFET M AR RS, KR BN A LR H, FRRS . BB
f R %ol A4 TAE, SCfb R EMBIR, BUR s = oA AR 55, Al 55 b =l
%, NEFEAAHMEEE R,

3. Ak XA FE AR DLBLAT G iH B v, (1) Mk A B, =R IIR Ml N 5 3,
BA RN ZEW, RHREFIAN R (2) BN, Tk, g5k
v PRATCL Bt AN A BRI DA b A R AR L DA R Atk 5 B R L S5 IR N R A
Arll, SRA EE AR IRALL AR S Al ok A i s S AR s R
WA 18 5RO AV R HE L AACE . A AR Mo b ol R HVE N SN
B HARLRBEE EE L FWARAT, RAEVA T R, (3) B85, RH
B R IHANE .

4. FAth RPN BHAT B FE R E I AR IR S5k, K]S PR R A R s A B, R
RS BEMEAMRS, 2 TE, ctb. REME RN, B 5 H = Ay
%, HAt =g, AEFEEEE L E .
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fHF 2

R FVR AR 257 BURFR I bl H 5 5 138 A0

b

AR S BT K

HigH$

fhH a
E40 E ok
s
1 A020101 FSHL | A02010103 AR % % HI2507 [ 54 1R % %
g ADZO10104 5 iHEHL HJ2536 MRS EHBIHL, SoREE
AOZ010105 {H#E At FEHL HI2536 MR EH AL, PRk
A02010107 “F 8 AR i S HI2536 MRt SEdl. 2R
ADZO10108 P58 THFHL HI2536 i Adeh . Sk
A02010100 ML T {1k HI2636 # 9 THFbL. Somds
ADZ010199 H il il BOHLE H12536 BRil Ral. Sonas
2 ADZD106 %1 A6 | AOZOLOGO1 ATEN % & ADZO1060101 WEEATENEL | HI2612 ITEIML. 46 T0HL AL 2 2hiE bl
HY il ADZ01060102 #AATERHL | HI2512 4TERHL. HE200L R £ ohik—Hl
ADZOT060103 HFBATENHL | HI2512 4TED#L. f& S HL R 2 ThiE— kil
ADZ01060104 EFRATEDHL | HI2512 4TEDHL. 6 3E0HL 5% B IhhE —{Hl
AO2010604 Som i AD201060401 6 Saas | 112536 M. S5
AD201060400 HihErmEs | HI2636 MRt . Sae
AD2010600 B B G S A i 1 AD201060001 $9HA{K HIZ517 9 4f
3 AD20202 A {L HI2516 3
4 A020201 HEIHL HI424 B0 HED (AR EDhaE) S
5 AD20204 2 Ik Hl424 et (RIESThEE S
gt
& AD20210 S | A0Z0Z1001 BEHL HI472 Srst— ki Ep
i
7 A020301 £ TRIR HI2532 B RS E
OO HET D
g A020305 EHF 4 | A0Z030501 4F 4 HI2532 RIS E
(i 402030599 SLABTATA (4R HI2532 A
9 A020306 FH A ADZ030601 <A H12532 BRIARE
10 A020307 4 F1 % | A02D30799 Hib & i e HI2532 RIS E
%
11 A020523 i ¥ 4 | A02052301 RV SR HI2531 T v i v
i AD2052305 L HI2531 L7 s i &
A02052309 L FBIM: . 42l HI12531 T F % i
12 AD20618 4 3% A | AOZOB1802 il 4y ih 28 ADZ0B1R0203 SR AL HI2535 B (A5 U184 2%
i AO2061808 Hi7k B HJ /1362 A Pl 4 04 2%
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12 ADZ0619 FEOA 5 | ADZ061908 %P R W] £ B H12518 B EH 330
3
14 | AO20B10 #5301 A | ADZOBLO0] $RECiM{S i % HIZ512 fTERHL. 2001 £ Thig— il
Vg ke A
i
15 AD20910 HL P18 | AO2091000 e o 40 i85 (HLHL HJ2s06 F2 00 i Hissdid
it .
A02091003 45 Bk Tl ik 52 FH L 1172506 F2 kAR H i
i
16 ADBD] B AOBD10T §HAHE 3 172547 32HNT2540 ATERI 7
ADBO104 Al 3 HJ2547 S H/H12540 ABE 5
A0B0199 Hflpds HJ2547 S A HI2540 A 285
17 | ADBOZ &, 3 | A0B0201 4G, W N12547 A MI2540 A &
AOBDZ05 A, KL H12547 & H. /12540 AV H] &
060299 FLfilif . s HI2547 3 H/M12540 A B0 5
18 AORDS Ry ¥R AOBO30T & B 5% A iy F S8 2k HI2547 3 H H12540 A& &
ADBO302 w28 4 (1) B SR 21s HI2547 3 A 12540 AT/
AOGO399 H Ay $E 3 H12547 3 H /12540 AIEH] 5
19 ADGOG P52 3 AOBOAGS ol 2 34 HI2547 5 B /HI2540 A8 5] &
20 ADBOS B2 AOB0G0T A i 2 HJ2547 3 H/H12540 A B8 5
AOBOS03 & I I H 3k 112547 3 H/M12540 A 5
A060599 Hofildm 2 HI2547 3 /HI12540 A28 5
21 ADGDG G285 AOBOGOT 74 1 20 24 HI2647 3 B /HI2540 A 385
AOBOBENZ 4 8 7 423t H12547 % H 112540 A8H &
22 ADGOT B 1428 AOBDTOL A I BT 2 HJ25647 3 H/HI2540 A 8] 5
AOBOTO2 e b I I 2L 352 012547 SH MI2540 ATEH| 5
23 ADGOS04 Atk HI/T296 PHRRE
24 ADBOROS {1 4% HI/T296 P
25 AOBDROE Mg HIATa11 2o
26 AD609 Hl S FA HI2547 3 H/H12540 A&
27 ADGI0 FAF A 112547 3 H /M12540 A8 5
L
28 AD699 Hfih st H H12547 3 H /12540 AIEH] 5
THE
29 AOTOL0L K. fhEF HI2546 &8 fh

EGEINADE I
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30| A090101 K EDHE HI410 4k e
L5 B A S E
)
31 AO9DZ01 k8 HJATa13 PR s i
€ 35 F A k4
B
32 | A100203 MGl | AL0020301 Ty HIST1 A5 46 R S &)
ALO0Z0302 £THEHT HIST1 A6 R Bl
ALDDZ0303 WI{EH HIBT1 A b e 5] &)
ALOD20304 4 THE HIBTL A b e 3
A10020399 H4h AR HIST1 A M JL a5,
33 | AL0OD204 —ERAN | ALDD204D AR P A TR HIGT1 A I R 3L 5 AHT 2540 A B 5%
TH, R
ALDOZOADY 35 i 25 o 4 i 4 HIST1 AEEHE A FL /12540 A 8] &
(k)
34 ALOD301 IR B | ALDD30102 AR HJ2519 i
ol B ki
35 ALOD303 IR R | AL0030301 ¥ 5 iR+ HI/Ta12 FiifEiet
e il
36 ALO0304 £ 8E 58 | AL0D30402 £ o Rk 4 HIAT223 S5 R
WA AL0DR0403 L KRETHEATE B B H1/T223 FEMHR (Kb
37 ALOD305 2 RT g | A10030501 &R HI/T223 Femi b it o
HUREL B i AL00I0503 J2I ks b HT/T223% $5 0 1 L
38 | Al0D307 ERHIBY | A10030701 ¥ENE % HI/T297 M ¥ens
i AL0030704 i it H1/T297 M3 BoRt
ALO030TO5 PRTE HI/T297 By 8wt
ALOD30THY b e 5 PR W ] e HI/T297 B ¥eis
39 ALOD309 & HLET | ALODIO90D G FIECRE I 3 Ak HJ455 iR 44
ARARH Bl #H
ALOD30B03 B BB Ak WI455 Bk 456
ALOD30906 43 -FRIRE () HT455 [ K544
]
40 A100310 [EEh, B | ALODIL001 T Hn &t 26 10 2 bt HI/T223 $E i
AT WM E | #
5 L ALO03L002 § 14 £HH5 HI/T223 5 WS R M
11 AL00BO1 k1 HJ2637 ARk 8
HHEE
42 ATODZ99 HAlAE | ALODIOD0T FLAb{E S I8 B EOR HI456 [k b R b
ol T
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43 | ALODBOZ M | ALODBO202 &Rk N 2L R i R HI2537 P #
i i
ALODBO203 £ He i I JL i ShH i HI2537 Ak kit
!
ALODBO2O0 FL4i i T i HI12537 skt iR
44 ATO0BD4 B A | ALO060499 FhiB B K iEt H12537 A tEin
45 | AlODBOY il g 112537 ik
i 100701 (], [ 14 HI/AT 237 B8 H1459 A R ]
47 | ALODTO2 B HI/T237 ST 6
48 ALT0108 §hEl HI2537 Atk sl
HLIE R AR )
49 | A1T0112 ¥ H12541 B EE7
HUE R L
50 AlROZOT ] HI/T226 SESUAISENEH /0D /T231 B
i &

e FOEARE O 1O BB AR X BR R BT BT R A
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fiHF 3

R VR RES S BUR R bty F I 538 K

{4 -
TR mBUTRM G E &
= £5x B

HA02010104 H3lih

4T AT 1 e B e A

HHL MY (GB 28380)
i 020101 TH57 #A02010105 {F4 £ TR -3 ik PR 1 R
Hlik L SEEG Y (GB 28380
H*A02010107 T 2 R T RO A R e A e
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