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1. BORE

WETAZS N, IENEFRA 115200, 8 ¥, 1 A1k, TR, TRBAL.

2. F O3

#* 2-1 EEHIGE R
frame_header (5-byte) cmd_id (2-byte) | data (n-byte) | frame_tail (2-byte, CRC16, #{ufZL)
% 2-2 frame_header %z
SOF data_length seq CRC8
1-byte 2-byte 1-byte 1-byte

® 2-3 Wk VEAHE X

1 WEAE | KA (T PR
SOF 0 HlEmiAas 71, € (H 9 OXAS
data_length 1 BEwih data 19K E
seq 3 75
CRC8 4 ik CRC8 £:46:

% 2-4 cmd_id #r49 1D i

WA | BHERKE ThEEE

0x0001 11 FLFORAHIE, 1Hz R I%
0x0002 1 P2 e, ARG e Rk
0x0003 28 PLFRMLES A MM AR, 1HZ AR i%
0x0004 3 RERRADIRES, CEERS R RIE
0x0005 11 N LA REPRIEIM R S TR, 1Hz A0S
0x0101 4 WA, 1HzZ R I%
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WA | BUERKE ThRe

0x0102 3 Y g vl SVEAR R B, B A a Kk

0x0103 2 TERAMG AN R, 23RS, B 10HZ.  (RM XTHigE iR I 80
0x0104 2 AR, s R RIE

0x0105 1 WERR S BT, 1Hz JA k%

0x0201 15 PLA NCIRA SR, 10HzZ J& #1 & 1%

0x0202 14 SEIN Dh B, 50Hz A A%

0x0203 16 HLE AL EHE, 10HZ K i%

0x0204 1 PLgs NI s K, MRS q Kkik

0x0205 3 LA NREEIRSEHE, 10Hz ARE, RAhHLE A\ EkE
0x0206 1 (RIS € R VI S Y =W $ES

0x0207 6 SERF T EOR, TR R

0x0208 2 TR RIORE, b AN LS LS A KIS, 1Hz AR %
0x0209 4 HLEE A RFID R4, 1Hz AR %

0x020A 12 REEHLER N 4R 245, 10Hz J ki

0x0301 n WL NIRIAE LR, RIR Tk K%, B 10Hz

0x0302 n 58 SR 2828 B B 11, S & M R K%, FFR 30Hz
0x0303 15 % s /N PR AR ELAE kR RO%

0x0304 12 AL, BARMEE, A s R

0x0305 10 i /N P £ R
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3. 41U

%% 3-1 Hﬁ%%%ﬁﬁﬁ 0x0001. Eﬁg}/’:ﬁ% 1Hz

FTHRBE KN B

0-3 bit: LLFEAA

e 1: RoboMaster H|H KJfiZE;

e 2: RoboMaster HlF A Jifi #1515 ;
e 3: ICRA RoboMaster A T fighik 3
e 4: RoboMaster Hx¥i%& 3V3

e 5: RoboMaster Ht#i%E 1V1

0 1 4-7 bit: |7 L AEHT B

o 0: RIFIALLEE;

o 1 HERMEBG

o 2. HuBTEL:

e 3: 5sfHiHH;

o 4 X

o 5. HLFRLEP

1 2| SEHERAN L Hs

Mles N B0 Z 46 2 0K Unix 18], L3RI 200 NTP RS 5%
N PERE

typedef __packed struct

{
uint8_t game_type : 4;
uint8_t game_progress : 4;
uint16_t stage_remain_time;
uint64_t SyncTimeStamp;

} ext_game_status_t;
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F 3-2 LWBEL K : 0x0002, KIiEMiR. hEEL R 5 Ri%

THRBE | KD

L

0 1

0 P/ 1 A 2 7 A

typedef __packed struct

{
uint8_t winner;
} ext_game_result_t;

#* 3-3 Pl AL EHFE: 0x0003. Kik#i#: 1Hz

FHRBEE PN YiEH

0 2 201 LR NI, R B RLRTRIE )y 0
2 2 4L 2 TN N &
4 2 7L 3 Bl de N L&
6 2 AN 2| RPN 15
8 2 AR Y[R YNk s
10 2 4L 7 mE SehlAs A&
12 2 AW LR A=
14 2 2177 He b ifn &
16 2 W1 LA N &
18 2 W 2 TREMLES A L&
20 2 3 A Iehlas A&
22 2 W 4 5l A
24 2 i 5 B Hlas A&
26 2 W7 LA N &
28 2 77 T A L B
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FHRBE K/ B
30 2 W77 HE 4 1 B

typedef __packed struct

uint16_t red_1_robot_HP;
uint16_t red_2_robot_HP;
uint16_t red_3_robot_HP;
uint16_t red_4 _robot_HP;
uint16_t red_5 robot_HP;
uint16_t red_7_robot_HP;

uint16_6 red_outpost_HP;
uint16_t red_base_HP;
uint16_t blue_1_robot_HP;
uint16_t blue _2_robot_HP;
uint16_t blue _3_robot_HP;
uint16_t blue _4 robot_HP;
uint16_t blue _5_robot_HP;
uint16_t blue _7_robot_HP;

uint16_t blue_outpost_HP;
uint16_t blue _base_HP;
} ext_game_robot_HP_t;

® 34 WERSPRE: 0x0004. FOAMiE. REEAGHERIE, KIEVEHE: PravlesA

FH IR KN WA
HIH TR B
0 1 1: 4077 WER
2: W7 KR
1 2 RIS IR R LESE [A], AL s

typedef __packed struct

uint8_t dart_belong;

uint16_t stage_remaining_time;
} ext_dart_status_t;

* 3-5 NTHEBEPIIMB S ET DORAS: 0x0005, A% 1Hz AR IE, KIEEH: Frailes A

FHmBE P ) L

bit[0, 4, 8, 12, 16, 2014 F1-F6 BUHRE
0 3 0 AR,
1 NS,

8 © 2021 RKEaH REUTE
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KA

B

bit[1-3, 5-7, 9-11, 13-15, 17-19, 21-23]4 F1-F1 fFRRZESE B:

1 L7 [ELIX
2 NLLTT AR X
3 N7 Bl X ;
4 N TT RPN X
5 MR RS IX

6 NEEIEFEFIX .

2075 1 SRR HE

2075 2 SRR

W7 1 SRR

W7 2 SRR

typedef __packed struct

uint8_t F1_zone_status:1;
uint8_t F1_zone_buff_debuff_status:3;
uint8_t F2_zone_status:1;
uint8_t F2_zone_buff_debuff_status:3;
uint8_t F3_zone_status:1;
uint8_t F3_zone_buff_debuff_status:3;
uint8_t F4_zone_status:1;
uint8_t F4_zone_buff_debuff_status:3;
uint8_t F5_zone_status:1;
uint8_t F5_zone_buff_debuff_status:3;
uint8_t F6_zone_status:1;
uint8_t F6_zone_buff_debuff_status:3;

uint16_t red1_bullet_left;
uint16_t red2_bullet_left;
uint16_t blue1_bullet_left;
uint16_t blue2_bullet_left;
} ext_ICRA_buff_debuff_zone_status_t;

* 3-6 i EAEAE: 0x0101. RikHi#. 1Hz

FHwBE

RN

L

4 bit 0-2:

© 2021 KsEEIH MALTE
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FHRBE | KD

L

bit 0: CUrkbaruli 1 SAMILA IR 1 82 H;
bit 1. T kb4l 2 SAMILAL S VRS 1 88 S

bit 2: CIUTHhgRuE 3 SAMILALEIURE 1 B HI

bit 3-5: TITREEM IR
o bit 3 F i sl HAURA, 1
o bit4 A/NREENICEITIRG, 1 NOWIE:
o bit 5 AKAEENICEIRHIRG, 1 NOBIE:

bit 6: .7l R2/B2 It (H4IRAS 1 A (540

bit 7: 77 R3/B3 FAIE Mt AR 1 2 540

bit 8: 5l R4/B4 BEIE mE ML H 4IRS 1 A8 540

bit 9: LUy HEH I EIRES

o 1 A B E ML
o O JyBEHbTC REALL G M s
bit 10: 77 HI M HRES :

o 1 YR ARAFE

o O Jymimy kit

bit 10 -31: {554

typedef __packed struct

uint32_t event_type;

} ext_event_data_t;

* 37 AEuliEEPRIR: 0x0102. AIRHIE . ZWEUAR G Kk, KILVEH:

ST IREIN

FRRBE | KD

L

N5 1D
1. 1 5HME

2: 2 S

10 ©2021 KiEalH
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FHRBE | K4 VLB

WAL N ID: 0 YT ToHLEE AKE, 1 ALLIT SERENL S AAb3, 2 LT TAENL
1 1 HNANHL, B/415 LT 0 AR ANANHL, 101 JyilE 7 SERENLAE A AL, 102 T T
FEPLES AN, 103/104/105 s 5 45 S gs A kb

2 1 HE DR 0 ek, 1 N TFoidesgd, 2 A3 I

FI SR

50: 50 M3
3 1 100: 100 73 ;
150: 150 i3,

200: 200 Fiti.

typedef __packed struct

{
uint8_t supply_projectile_id;
uint8_t supply_robot_id;
uint8_t supply_projectile_step;
uint8_t supply_projectile_num;
} ext_supply_projectile_action_t;

#* 3-8 WHEELEE: omd_id (0x0104). KigAiZ: CO8ERAERRIE

FHiR R KN AL
WL
1.
0 1
2. 4
3:

JEMHLEEN ID:
1 1 HAE, PEEAID N0
R, ZDRE, HLZS A ID NIERMHLEE A ID

typedef __packed struct
{

uint8_t level;
uint8_t foul_robot _id;
} ext_referee_warning_t;

© 2021 KyEQH WALTA 11
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* 3-9 WERMOMEIH: omd_id (0x0105). AikMiA: 1Hz AL, AAEVER: CbléaA

FHwmEE KA i

0 1 15s {81+

typedef __packed struct
{

uint8_t dart_remaining_time;
} ext_dart_remaining_time_t;

#* 3-10 LLFEYLE NIRAS: 0x0201. Aiki#: 10Hz

FiwBE KA L

AHLEA ID:

1: L7 SHENLER N
2: 7 TRENLE N
3/415: L) N N s
6: L7 LA
7: LIRS
8: 177 WEENLEE A

0 1|9 4y Eik

101: T5 77 JERENLAS A ;
102: #57 LRENLAE A
103/104/105: #7570 Fehlas A

106: W= HALEE A

_‘11:

107: W55 M3 A
108: W77 KENLAR A

109: iy ik,

WLAS N EF 2 -
1 1

1. —4%%; 2. —%%,; 3: =%,
2 2 | WL AFIR M

12 ©2021 KEEGHT MALTE
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FHWBEE PN iR

4 2 | L&A MR &

6 2 | FLEEA 1 S A7Tmm g R AME

8 2 | HLEEA S A7Tmm G IR

10 2 | FLEA 15 A7mm g R AL mis

12 2 | HLEA 25 17mm A B EE

14 2 | HMLEEA 25 17mm M #HE FIR

16 2 | HLEA 25 17mm A ERREEE ST mis

18 2 | PR 42mm f DA AME

20 2 | HLEEA 42mm R ERR

22 2 | HLEEA 42mm i ERRGEE $AL m/s

24 2 | PLas AR TR R _E R
4 ALY R L -
0 bit: gimbal ¥t 1 54 24V i, 047G 24v il

“ 1 1 bit: chassis Higitt: 1 9F 24V fitl, 047G 24v itk
2 bit: shooter Hfitli: 1 44 24V fithi, 0 Jy7Jc 24v ftl:

typedef __packed struct

uint8_t robot_id;

uint8_t robot_level;

uint16_t remain_HP;

uint16_t max_HP;

uint16_t shooter_id1_17mm_cooling_rate;
uint16_t shooter_id1_17mm_cooling_limit;

uint16_t shooter_id1_17mm_speed_limit

uint16_t shooter_id2_17mm_cooling_rate;
uint16_t shooter_id2_17mm_cooling_limit;

uint16_t shooter_id2_17mm_speed_limit;

© 2021 KEEH AT H
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uint16_t shooter_id1_42mm_cooling_rate;
uint16_t shooter_id1_42mm_cooling_limit;

uint16_t shooter_id1_42mm_speed_limit;

uint16_t chassis_power_limit;

uint8_t mains_power_gimbal_output : 1;

uint8_t mains_power_chassis_output : 1;

uint8_t mains_power_shooter_output : 1;
} ext_game_robot_status_t;

® 311 L DR HAEEE: 0x0202. KixMiF: 50Hz

FhHmBE | KA | W
0 2 | AR s R0 2R
2 2 | A I R 2R
4 4 | REEHIIE B W R
8 2 | JEBEIIRGN AL JOER &UE: ORISR n A 2500
10 2 [ 15 17mm M
12 2 | 25 17Tmm i O
14 2 | 42mm HHAGE

typedef __packed struct
{
uint16_t chassis_volt;
uint16_t chassis_current;
float chassis_power;
uint16_t chassis_power_buffer;
uint16_t shooter_id1_17mm_cooling_heat;

uint16_t shooter_id2_17mm_cooling_heat;

uint16_t shooter_id1_42mm_cooling_heat;
} ext_power_heat_data_t;

#* 3-12 HlLEE AL E: 0x0203. Kik#iZ: 10Hz

FHimBE | KD Vi B
0 4 AL E X AR, AL m
4 4 AE y Aebr, AL m

14  ©2021 KEEGIHT MALTE
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FHRBE | KD i
8 4 AL E z AR, HALm
12 4 N, B
typedef __packed struct
{
float x;
float y;
float z;
float yaw;

} ext_game_robot_pos_t;
* 3-13 Plag Nias: 0x0204. KiEMZHK: 1Hz

FHRBE | KD i

bit 0: HL&E A MM EHMIARZS
bit 1: H: 1A H s
0 1| bit2: HLEE AR AL
bit 3: L& AL ik

HoAh bit 4785

typedef __packed struct

uint8_t power_rune_buff;
}ext_buff _t;

#* 3-14 Fhplds NREEIRAS: 0x0205. AaMii%: 10Hz

FHRBE | KD L

0 1 A A AL s, 30s Ik O

typedef __packed struct

uint8_t attack_time;
} aerial_robot_energy_t;

#* 3-15 fiFEIRE: 0x0206. KIAMF. 17H KA K%

FHRBE | K L

bit 0-3: 244 I FAS (kT Jshs (555, RFEH 1 1D, JErHcli Ay 0-4 SR ZHLE A M
0 1| B A, Hb AR, A R 0.

bit 4-7. &AL

© 2021 KyEQH WALTA 15
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FHRBE | K L

Ox0 & 5 F 41 15
Ox1 bR 5 2R A1 15
Ox2 e 5 $11 11 5

Ox3 e 1 B H111M 5
Ox4 JRJEAE T 34710+

Ox5 2 i i1 1

typedef __packed struct
{

uint8_t armor_id : 4;
uint8_t hurt_type : 4;
} ext_robot_hurt_t;

* 3-16 sEmfidi(E . 0x0207. RigMiR: Hdiaki%

FHRBEE | KD BiBA
0 1 TR 1, A7mm AL 2 42mm AL

KA ID:

1: 15 17mm S

1 1
2: 25 17mm RHHL
3: 42mm RSP

2 1 TSI AL Hz

3 4 | TESHE B mis

typedef __packed struct

uint8_t bullet_type;

uint8_t shooter_id;

uint8_t bullet_freq;

float bullet_speed;
} ext_shoot_data_t;

® 317 THFARAGE: 0x0208. KikHiE: 10Hz FHIKIE, PrAdldE NKiE

17mm TR RO S HCR | BRI R PUETIIE S
ERSLE

16 ©2021 KEGIHT MALTA
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X
ps|

e

GZESR N AN S SRR AR TR S 17 mim SRR | 4B 17 mim SR A R SRR R
BE
LHENLAS A AR S SRR AR TS 17mm B | 4B 17 mim SO AR AT S R

Frhblgs AL HEEiLEA

ZHLEE AR TR 17mm LR R

ZHLE NRIR AT A 17mm 5k

FHwERE | K ime
0 2 17mm F50 4 R 4 E
2 2 42mm TR AR RSB
4 2 Pl < AR

typedef __packed struct

uint16_t bullet_remaining_num_17mm:;

uint16_t bullet_remaining_num_42mm;

uint16_t coin_remaining_num;
} ext_bullet_remaining_t;

#* 3-18 Hl#s A RFID {R#&: 0x0209. KisHi%: 1Hz, KiXiuH

FHRBE | KD

L

bit 0: JLHuf i 5 RFID R

bit 1: =i a5 S RFID IR

I

bit 2: fFEEML IS & RFID JIRE:
bit 3: KI5 1 RFID RE;
bit 4. Hi I b1 7 s RFID IR
bit 6: FRfiL i3 245 55 RFID JIRZS
bit 7. TIEHLEF AFIER RFID R

bit 8-31: {5

© 2021 KEEH AT H
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typedef __packed struct

uint32_t rfid_status
} ext_rfid_status_t;

#£ 3-19 AN AK P IE S8R 0x020A. KIEHZE: 10Hz, KIEVEHE: H—HL2EA

FHRBRE | K/ UL

RS TR

10
0 1

2. IEAEFF R S

0: C&JHA

IR R, BRI
1 1 0: RifnHuh;

=
2 2 | OIS R I R SORIART I, SRS, MR O,
4 1| KR R, B 0.1mISILSB, AR O.
5 1| KRS RO, B0 0AmISILSB, AR N 0.
6 1| WWEI S S G, B 0.Am/SILSB, AT O,
7 1| KSR G, B0 0Am/SILSB, RATIRH 0,
8 2 | WSRO IR, BB, AR O.
10 2| BOG—UHREFE RIS TR LSRRI T, BE, WM 0.

typedef __packed struct

uint8_t dart_launch_opening_status;
uint8_t dart_attack_target;

uint16_t target_change_time;

uint8_t first_dart_speed;

uint8_t second_dart_speed,;

uint8_t third_dart_speed,;

uint8_t fourth_dart_speed,;

uint16_t last_dart_launch_time;

18  ©2021 KECIHT MALTA
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uint16_t operate_launch_cmd_time;
} ext_dart_client_cmd_t;

4. &3 N A2 B2

AL HHARASE A G — WEAE BCL A . BRBREE TN ID, RikF DL 1 ID N AERE,
AT ARSI KR AN 128 N, 183: frame_header,cmd_id #l frame_tail £ 9 N3P
HHEBOREEI 6 777, WO R IE I A B Boi KON 1130 BEANSZ H A 0x0301 15715 R o - &
i, Hrh#iEEa4E frame-header,cmd_id,frame_tail DL & $f B Sk 450 1 - i S & .
TS NS BB S B SRR EEE R ATE v s AN Id 5000 Byte. bR AT ARSI S AN T
30Hz,

® 41 THHFEHEWUEE: 0x0301

FhHRBE | KD i BH &ZiE
0 2 BN ID | -
BRI RIEF R D IERE, BN 1 RIEHLL 5, I E
2 2 RILFH M) 1D
AN
4 2 BlE 1 1D TERIENCE 1Y 1D ERTE, GlanASfE Rk BIEG AL A ID
6 X N s B X f KN 113

typedef __packed struct

uint16_t data_cmd_id,;

uint16_t sender_ID;

uint16_t receiver_ID;
}ext_student_interactive_header_data_t;

KE
W2 ID TheEe vt Be
CREWMKE+AABEEKE)
0x0200~0x02FF 6+n CHLER N RIEE

0x0100 6+2 2 I R B
0x0101 6+15 R i 2 i — A
0x0102 6+30 B AN
0x0103 6+75 B i 2 1 LA B

© 2021 KIEGQIH MAUE 19
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KE
A% ID DhRe i B
CREMKBE+ N EBHRBACED
0x0104 6+105 % P il-b A B
0x0110 6+45 B P e AT B

HTAAEZDNAR ID, EEA emd_id EATHEER KN 10Hz, 15 & B2 5 .

5. ID Vi B

HLEE A ID: 1, JEHE(LL); 2, TRE(LL); 3/4/5, BIL(4); 6, ZH(4); 7, WIR(4): 9, Fikdh (4
101, SeffE(i); 102, TAE(HE); 103/104/105, Bix(i); 106, =H(d); 107, MEIe(iE); 109, dHikuh
(#) .

2 i ID: 00101 AFEEAE T2 7 5 (41); 0x0102, LREH:AE T % /7 5 ((41); 0x0103/0x0104/0x0105,
B EARET2% P (40); 00106, 25 FERfETF2 1 ub((41);  0x0165, HkiE T2 P i (i§); 0x0166, T.
FEEAETF2 P i (#); 0x0167/0x0168/0x0169, U Fe#fEF-2 F i ke (#); 0x016A, ZSH#RAETF-& /7 Ui
().

A8 A @SS cmd_id 0x0301, % ID:0x0200~0x02FF

*® 51 ZZHHHE HLAARLESE: 0x0301

FHWBE | K LB &I

0x0200~0x02FF

0 2 el A 25 1D
ATUAELL b 1D BO& L, B4R 1D & SRS 3R H E X
2 2 Ki%H K 1D TR SE A 1D R T
T ER IS HMCE 1 1D IERAYE, Bl BE A IS BIECHL A AR
4 2 Hl# 10 1D
ID

6 n B n THENT 113

typedef __pack struct

{
uint8_t data[]

} robot_interactive_data_t

20 © 2021 KiEpH /)(*Z}j)lﬁ
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® 5-2 F MR ETE MLEE A laEfE: 0x0301

FHRERE | KD i BH £

0 2 BHEIN A ID 0x0100

2 2 KiEEN 1D T BRI RIEF Y 1D IERHE

4 2 FUCE R 1D T ERIENCE 1Y 1D ERE, AR R ENLEE KR )2 5 b
45
0: 21k,

6 1 K A
10 MEREZ;
2: MIBRFTA

7 1 K 2% K E%. 0~9

typedef __packed struct

{

uint8_t operate_tpye;

uint8_t layer;

} ext_client_custom _graphic_delete_t

* 5-3 BIEHE

FHWBE | Kb YL

£

0 3 K4

FEMIBR, BoEERfEth, (A% mmnR .

KR E 1

bit 0-2: EFEAE:

0: ZS#fE;

HE

1: Hn;
2: B
3: MIRR:
Bit 3-5: KA.
0: HZ;
1. FEIE,

2: A,

© 2021 KEEH AT H
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FHmREE | KD BiEA i

3: Ml

4: [,

5: V¥

6: AL,

7. FIE

Bit 6-9: /=%, 0~9
Bit 10-13: Pif4:
0: ZIHF(h;
1. T

2: 4t

3: B

4: K,

5: #t;

7. Hfn,
8: Hff;
Bit 14-22. #4fMmEE, #A. °, J5HE[0,360];

Bit 23-31: Z&I1LME, 7. °, JEF[0,360].

Bit 0-9: %%,
7 4 KIERLE 2 Bit 10-20: & & x ALFx;

Bit 21-31: &y Akhr.

Bit 0-9: FAA K/ NELE F-12;
11 4 KRR E 3 Bit 10-20: 2% 55 x A4FR;

Bit 21-31: £ /iy Aktr.,

typedef __packed struct
{

22  ©2021 KiEGIHT MALTE
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uint8_t graphic_name[3];
uint32_t operate_tpye:3;
uint32_t graphic_tpye:3;
uint32_t layer:4;
uint32_t color:4;
uint32_t start_angle:9;
uint32_t end_angle:9;
uint32_t width:10;
uint32_t start_x:11;
uint32_t start_y:11;
uint32_t radius:10;
uint32_t end_x:11;
uint32_t end_y:11;

} graphic_data_struct_t

KPR E NN &, R RS BIEBE iz BRI, #5258 oy 10:1

%%l | start_angle | end_angle width start_x start_y radius | end_x | end_y
Kix | &Sy
HE ol T RAATIE | A xR | Ay AbkR 7T B B
A b LIy
XTI | % fa T
bisNI sl 7 RS | R x AR | Ay Ak T MOXAR L Ry Ak
7N L2
iE 7 7 LK | B0 x AR | By AR | R 7 7
‘ ‘ ) ) Xl |y 2Pt
1 7 7 R | B x AR | [0 y AR 7
KE KRz
. - - N x el |y FHh
5 EIR A LT LK | D x AkkR | By ARER 7
KRz K
o N R ) | ELAL1000 J5, LA 32 fri
FERE | TR RAATIE | A X AR | Ay ARk
MY A%, int32_t
R | RN ol LRACTRE | R x kbR | Ay AR 32 fr AR, int32_t
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%%l | start_angle | end_angle width start_x start_y radius | end_x | end_y
T SR NAN TRARE LRTERE | R x ABhR | ALy ARFR sl 7 T
* 5-4 F/umszdl— KR Hlds ARGEE: 0x0301
FhmBEE | KD L #HE
0 2 RN 1D 0x0101
2 2 KIEE 1D i E I R IE ) 1D IER I
4 2 U 1 1D i BRI ) 1D IERATE, AR ACEN LA A L 25 i
6 15 I 1 VEIL IR HdiE A 41
typedef __packed struct
{
graphic_data_struct_t grapic_data_struct;
} ext_client_custom_graphic_single_t;
* 5-5 F/umszdl —ANEIE Hlds ARGESE: 0x0301
FhmBE | KD L] #IE
0 2 H A ID 0x0102
2 2 Ki&F ) 1D BRI AR 1D IEwTE
4 2 W 1 1D i EE AR 1) 1D IERATE, A ACE LA A X L R 25
6 15 K 1 PB4
21 15 K 2 VL A 4R

typedef __packed struct

{

graphic_data_struct_t grapic_data_struct[2];

} ext_client_custom_graphic_double_t;

24
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® 5-6 &b AEIE Hlds AlEE S 0x0301

FHRBE | XD L #IE
0 2 BRI N %Y ID 0x0103
2 2 K& 1D i E I R IEFE ) 1D IER I
4 2 FWCEE R 1D i RIS 1 1D IERRE, A SRR AENL A AR R 125 7 S
6 15 ElE 1 TEWE TR AN A
21 15 KIE 2 TR EE Bl o 41
36 15 K% 3 TEWE TR E AN A
51 15 KIJE 4 TSR 4]
66 15 K 5 TR E TR E LN A

typedef __packed struct

{

graphic_data_struct_t grapic_data_struct[5];
} ext_client_custom_graphic_five_t;
* 57 Bpumaztl- LA BEIE Hlas NiEE: 0x0301

FHmBERE | KD VLB &
0 2 Bl 1D 0x0104
2 2 RIEHEH) 1D i TR R IEFE W) 1D LR
4 2 WS 1 1D T RIS FCE TR 1D IEFRIE, AN SCRE B AT R %5 7 B
6 15 K 1 TR BT E I A4H
21 15 KJE 2 P BSR4
36 15 K 3 VT A 4R
51 15 KT 4 TR BT R AR A A
66 15 Kl 5 TR E TR EE A A
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FHWBEE | KD Vi B £
81 15 K 6 VE L B R A A
96 15 K 7 VE L B RN A

typedef __packed struct

{
graphic_data_struct_t grapic_data_struct[7];
} ext_client_custom_graphic_seven_t;

® 5-8 H LT MLER A EESE: 0x0301

FimRBEE | KA | B #IE

0 2 | HWEHMIANE D 0x0110

2 2 KikF 1D TR R IEE ) 1D IERATE

4 2 | #fER D s RIS FRE 1 1D AR, AN SCHF AR ML A A L) 2% 7 i
6 15 | FREE TR BT EEE A A

21 30 | 5

typedef __packed struct
{

graphic_data_struct_t grapic_data_struct;
uint8_t data[30];
} ext_client_custom_character_t;

6. B & 3% 4% 3 B

H 2 A H] a B G — A3 B BCR S . R BOVA B BB, B B AR A B I KRR
39 N, k2 frame_header,cmd_id A1 frame_tail 3% 9 /Ny, #OM AR N B EHE Bl KN 30
Ao HEATE H AR 0x0302 KL FATATHIR A 30HZ,

* 6-1 X EHHIEEIEE: 0x0302. KiEM%R: LR 30Hz

THRBE | KD BB #E
0 X N B X KA 30

typedef __pack struct

{
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uint8_t data[]

} robot_interactive_data_t

7. NERERFR

IR BAR B AAE—ANG— EE BOk A5 .

P P RER

N R R AE B AR 00303, ISR fill I K% .

R 71 B FRGE

FHWEE | KD L] #iE
0 4 Hbw x Az B AR, FAL m HROEHARHLEE A ID I, %08 0
4 4 Hixy LB AR, #A7m Lk HbrbLas A ID I, %5504 0
8 4 Hbr z A B AAR, FAL m LRk HbRHLEE A ID I, %5504 0
12 1 KIETRAI, AT TRAER Totisg e NNy 0
13 2 ZAEAH I HARHLES A ID AREA B R, %080

typedef __pack struct

{

float target_position_x;

float target_position_y;

float target_position_z;

uint8_t commd_keyboard,;

uint16_t target_robot_ID;

} ext_robot_command_t

BFLES A ID: HLEs A ID: 1, JEHE(ZL): 2, TRE(ZL); 3/4/5, HBie(4): 6, AH(4): 7, WHiE(4); 9,

3]

Kyl (40D 5 10, BURESS (£0) 5 11, FEHh (40D 5 101, JEME(E); 102, TFE(#); 103/104/105, it

(f): 106, ==dr(idE); 107, WEIE(E):

&P imaiE B

AN B USAE BRI . 0x0305. f KHEUUIE: 10Hz.

o)

B I RE I AL AT B T AT OO B A — A/ E 2

© 2021 KEEH AT H
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R 72 F RN S

FHWBE | KD B &1
0 2 Hisplas A ID 2 X,y H TR AN B R .
2 4 Hbr x hr B AR, HALm 2 X,y TR AN B 7R
6 4 Hbr y b B AR, AL m 24 X,y H SR AN B R .

typedef __pack struct

{

uint16_t target_robot_ID;
float target_position_x;
float target_position_y;

} ext_client_map_command_t

8. BB BEfER

KfeiEE R, Al e TR,

BIftE @5 AR 0x0304. Ki%EMi%: 30Hz.
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ZHm P RER

® 81 /M FRIGE

7

o

N\

F

T 1
)

GND —

X — RX

Kl 8-2 Kikum uart § 1487

FhHmBEE | KD Ui
0 2 bR X il
2 2 bR Y s 5
4 2 RARRS I B
6 1 BUbT 7
7 1 bR AT B R
AR
bit 0: F#E W R4 T~
bit 1. ###k S &EH T
bit2: LA RET
8 2 bit 3: 4% D E&IE R

bit4: 4% SHIFT £5#% T
bit 5: 44 CTRL &% T
bit6. i QZEIXT

bit 7. 4 E &Mk T

© 2021 KEQUH WRAUITH
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FHRBEE | K4 B

bit 8: % R &ML T
bit 9: HAL F 2% T
bit 10: 4 G & 714 F
bit 11: B# Z 2B T
bit 12 ##% X &% K
bit 13: 4 C £ B4~
bit 14: 85V & HiE T

bit 15: 4 B &G4 T

10 2 TREA L

typedef __pack struct

{

int16_t mouse_x;

int16_t mouse_y;

int16_t mouse_z;

int8 left_button_down;
int8 right_button_down;
uint16_t keyboard_value;
uint16_t reserved,;

} ext_robot_command_t

9. CRC RHAAE B

llcrc8 generator polynomial:G(x)=x8+x5+x4+1
const unsigned char CRC8_INIT = 0xff;
const unsigned char CRC8_TAB[256] =

{
0x00, 0x5e, Oxbc, O0xe2, 0x61, 0x3f, Oxdd, 0x83, 0xc2, 0x9c, 0x7e, 0x20, 0xa3, Oxfd, Ox1f, 0x41,

0x9d, 0xc3, 0x21, 0x7f, Oxfc, 0xa2, 0x40, 0x1e, 0x5f, 0x01, Oxe3, O0xbd, 0x3e, 0x60, 0x82, O0xdc, 0x23,
0x7d, 0x9f, O0xc1, 0x42, 0x1c, Oxfe, 0xa0, 0xe1, Oxbf, 0x5d, 0x03, 0x80, Oxde, 0x3c, 0x62, 0xbe, 0xeO0,
0x02, 0x5c, 0xdf, 0x81, 0x63, 0x3d, 0x7c, 0x22, 0xc0, 0x9e, 0x1d, 0x43, 0xa1, Oxff, 0x46, 0x18, 0xfa,
Oxa4, 0x27, 0x79, 0x9b, O0xc5, 0x84, Oxda, 0x38, 0x66, 0xe5, O0xbb, 0x59, 0x07, Oxdb, 0x85, 0x67,
0x39, Oxba, 0xe4, 0x06, 0x58, 0x19, 0x47, 0xa5, 0xfb, 0x78, 0x26, 0xc4, 0x9a, 0x65, 0x3b, 0xd9, 0x87,
0x04, 0x5a, 0xb8, 0xe6, 0xa7, 0xf9, 0x1b, 0x45, 0xc6, 0x98, 0x7a, 0x24, 0xf8, 0xa6, 0x44, 0x1a, 0x99,
0xc7, 0x25, 0x7b, 0x3a, 0x64, 0x86, 0xd8, 0x5b, 0x05, O0xe7, 0xb9,

0x8c, 0xd2, 0x30, 0x6e, Oxed, 0xb3, 0x51, 0x0f, 0x4e, 0x10, 0xf2, Oxac, 0x2f, 0x71, 0x93, Oxcd, 0x11,
0x4f, Oxad, 0xf3, 0x70, 0x2e, Oxcc, 0x92, 0xd3, 0x8d, 0x6f, 0x31, 0xb2, Oxec, 0x0e, 0x50, Oxaf, 0xf1,
0x13, 0x4d, Oxce, 0x90, 0x72, 0x2c, 0x6d, 0x33, 0xd1, 0x8f, 0x0c, 0x52, 0xb0, Oxee, 0x32, 0x6¢c, 0x8e,
0xdO0, 0x53, 0x0d, Oxef, 0xb1, 0xf0, Oxae, 0x4c, 0x12, 0x91, Oxcf, 0x2d, 0x73, Oxca, 0x94, 0x76, 0x28,
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Oxab, 0xf5, 0x17, 0x49, 0x08, 0x56, 0xb4, Oxea, 0x69, 0x37, 0xd5, 0x8b, 0x57, 0x09, Oxeb, 0xb5,
0x36, 0x68, 0x8a, 0xd4, 0x95, Oxcb, 0x29, 0x77, 0xf4, 0xaa, 0x48, 0x16, 0xe9, 0xb7, 0x55, 0x0b, 0x88,
0xd6, 0x34, 0x6a, 0x2b, 0x75, 0x97, 0xc9, 0x4a, 0x14, 0xf6, 0xa8,

0x74, 0x2a, 0xc8, 0x96, 0x15, 0x4b, 0xa9, 0xf7, 0xb6, 0xe8, 0x0a, 0x54, 0xd7, 0x89, 0x6b, 0x35,
b

unsigned char Get_CRC8_Check_Sum(unsigned char *pchMessage,unsigned int
dwLength,unsigned char ucCRC8)

{

unsigned char ucindex;

while (dwLength--)

{

ucindex = ucCRC8”(*pchMessage++);
ucCRC8 = CRC8_TAB[ucIndex];

}
return(ucCRCS8);

}

I*

** Descriptions: CRC8 Verify function

** Input: Data to Verify,Stream length = Data + checksum

** Output: True or False (CRC Verify Result)

*

unsigned int Verify_CRC8_Check_Sum(unsigned char *pchMessage, unsigned int dwLength)
{

unsigned char ucExpected = 0;

if ((pchMessage == 0) || (dwLength <= 2)) return 0;

ucExpected = Get_CRC8_Check_Sum (pchMessage, dwLength-1, CRC8_INIT);

return ( ucExpected == pchMessage[dwLength-1] );

}

I*

** Descriptions: append CRCS8 to the end of data

** Input: Data to CRC and append,Stream length = Data + checksum

** Qutput: True or False (CRC Verify Result)

*

void Append_CRC8_Check_Sum(unsigned char *pchMessage, unsigned int dwLength)
{

unsigned char ucCRC = 0;

if (pchMessage == 0) || (dwLength <= 2)) return;

ucCRC = Get_CRC8_Check_Sum ( (unsigned char *)pchMessage, dwLength-1, CRC8_INIT);
pchMessage[dwLength-1] = ucCRC;

}

uint16_t CRC_INIT = Oxffff;
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const uint16_t wCRC_Table[256] =

{

0x0000, 0x1189, 0x2312, 0x329b, 0x4624, 0x57ad, 0x6536, 0x74bf,
0x8c48, 0x9dc1, Oxaf5a, 0xbed3, Oxcabc, Oxdbe5, 0xe97e, 0xf8f7,
0x1081, 0x0108, 0x3393, 0x221a, 0x56a5, 0x472c, 0x75b7, 0x643e,
0x9cc9, 0x8d40, Oxbfdb, 0xae52, O0xdaed, 0xcb64, 0xfoff, 0xe876,
0x2102, 0x308b, 0x0210, 0x1399, 0x6726, 0x76af, 0x4434, 0x55bd,
Oxad4a, Oxbcc3, 0x8e58, 0x9fd1, Oxeb6e, Oxfae7, 0xc87c, 0xd9f5,
0x3183, 0x200a, 0x1291, 0x0318, 0x77a7, 0x662e, 0x54b5, 0x453c,
Oxbdcb, Oxac42, 0x9ed9, 0x8f50, Oxfbef, 0xea66, 0xd8fd, 0xc974,
0x4204, 0x538d, 0x6116, 0x709f, 0x0420, 0x15a9, 0x2732, 0x36bb,
Oxce4c, Oxdfc5, Oxed5e, Oxfcd7, 0x8868, 0x99e1, Oxab7a, Oxbaf3,
0x5285, 0x430c, 0x7197, 0x601e, 0x14a1, 0x0528, 0x37b3, 0x263a,
Oxdecd, 0xcf44, 0xfddf, Oxec56, 0x98e9, 0x8960, 0xbbfb, 0xaa72,
0x6306, 0x728f, 0x4014, 0x519d, 0x2522, 0x34ab, 0x0630, 0x17b9,
Oxefde, Oxfec7, Oxcc5c, Oxddd5, 0xa96a, 0xb8e3, 0x8a78, 0x9bf1,
0x7387, 0x620e, 0x5095, 0x411c, 0x35a3, 0x242a, 0x16b1, 0x0738,
Oxffcf, Oxee46, Oxdcdd, Oxcd54, 0xb9eb, 0xa862, 0x9af9, 0x8b70,
0x8408, 0x9581, 0xa71a, 0xb693, 0xc22c, 0xd3a5, Oxe13e, 0xfOb7,
0x0840, 0x19c9, 0x2b52, 0x3adb, 0x4e64, 0x5fed, 0x6d76, 0x7cff,
0x9489, 0x8500, 0xb79b, 0xa612, 0xd2ad, 0xc324, 0xf1bf, 0xe036,
0x18c1, 0x0948, 0x3bd3, 0x2a5a, 0x5ee5, 0x4f6c, 0x7df7, 0x6¢c7e,
Oxa50a, 0xb483, 0x8618, 0x9791, Oxe32e, 0xf2a7, 0xc03c, O0xd1b5,
0x2942, 0x38cb, 0x0a50, 0x1bd9, 0x6f66, 0x7eef, 0x4c74, 0x5dfd,
0xb58b, 0xa402, 0x9699, 0x8710, 0xf3af, 0xe226, 0xdObd, 0xc134,
0x39c3, 0x284a, 0x1ad1, 0x0b58, 0x7fe7, 0x6ebe, 0x5¢cf5, 0x4d7c,
0xc60c, 0xd785, 0xe51e, 0xf497, 0x8028, 0x91a1, 0xa33a, 0xb2b3,
0x4a44, 0x5bcd, 0x6956, 0x78df, 0x0c60, 0x1de9, 0x2f72, 0x3efb,
0xd68d, 0xc704, 0xf59f, 0xe416, 0x90a9, 0x8120, 0xb3bb, 0xa232,
0x5ac5, 0x4bdc, 0x79d7, 0x685e, 0x1ce1, 0x0d68, 0x3ff3, 0x2e7a,
0xe70e, 0xf687, Oxc41c, 0xd595, Oxa12a, 0xb0a3, 0x8238, 0x93b1,
0x6b46, 0x7acf, 0x4854, 0x59dd, 0x2d62, 0x3ceb, 0x0e70, 0x1ff9,
0xf78f, 0xe606, 0xd49d, 0xc514, 0xb1ab, 0xa022, 0x92b9, 0x8330,
0x7bc7, 0x6a4e, 0x58d5, 0x495c, 0x3de3, 0x2c6a, 0x1ef1, 0x0f78
}

I*

** Descriptions: CRC16 checksum function

** Input: Data to check,Stream length, initialized checksum

** Output: CRC checksum

*

uint16_t Get_CRC16_Check_Sum(uint8_t *pchMessage,uint32_t dwLength,uint16_t wCRC)
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{
Uint8_t chData;

if (pchMessage == NULL)
{
return OxFFFF;

}
while(dwLength--)

{

chData = *pchMessage++;

(WCRC) = ((uint16_t)(WCRC) >> 8) * wCRC_Table[((uint16_t)(wCRC) * (uint16_t)(chData)) & 0x00ff];

}
return wCRC;

}

I*
** Descriptions: CRC16 Verify function

** Input: Data to Verify,Stream length = Data + checksum

** Output: True or False (CRC Verify Result)

*/

uint32_t Verify_CRC16_Check_Sum(uint8_t *pchMessage, uint32_t dwLength)
{

uint16_t wExpected = 0;

if (pchMessage == NULL) || (dwLength <= 2))

{
return __FALSE;

}
wExpected = Get_CRC16_Check_Sum ( pchMessage, dwLength - 2, CRC_INIT);

return ((wExpected & 0xff) == pchMessage[dwLength - 2] && ((WExpected >> 8) & 0xff)
pchMessage[dwLength - 1]);

}

I*
** Descriptions: append CRC16 to the end of data

** Input: Data to CRC and append,Stream length = Data + checksum

** Qutput: True or False (CRC Verify Result)

*

void Append_CRC16_Check_Sum(uint8_t * pchMessage,uint32_t dwLength)
{

uint16_t wCRC = 0;

if ((pchMessage == NULL) || (dwLength <= 2))

{

return;

© 2021 REQHT RBUTE
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}
WCRC = Get_CRC16_Check_Sum ( (U8 *)pchMessage, dwLength-2, CRC_INIT );

pchMessage[dwLength-2] = (U8)(wCRC & 0x00ff);
pchMessage[dwLength-1] = (U8)((wCRC >> 8)& 0x00ff);
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