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—. 1Nk EB

1. HYREaUIRER

FER

STX

CTRL

Data len
SEQ
CMD _ID
DATA

CRC16

5|

0

FIIAN

NPT

0x6655 ARiatnd (1K= H7ERD)

0: need_ack HFIHIEEEAEE ack
1: ack_pack BEEN ack

2-7: FRER

HEEFTIKE (B H7EaD)
IR, SB Rl (0~65535) (= T57ERD)
&< 1D

¥

BANKIRER CRC16 1838 (K=T57ERN)



— + AA
—. Bflar<S
0x00: TCP 1~k
CMD_ID:0x00------ TCP 1B

send FHEIS
FE FEER HiE= FE15A
ACK FEE=
75 ack

iE:
1. BEEL: 55660101 000000 000059 8B
2. {X TCP i&EZI s 4F

0x01: {EREHFRES

CMD _ID:0x01------ EREHRAS

send HUEIETL
FS  #uERE RS AR AA
ACK #gRErE0
uint32.t | camera firmware ver TENERAS
uint32.t | gimbal firmware ver ZEEHRES
uint32.t | zoom firmware ver DEEHFRAS

Eg: Ox8A 00 01 0A --> MWW Z=ERRAS v0.1.10
0x89 01 00 01  --> XYRAEHARAS v1.0.1

E:

1.UniPod MT11 3 EEEHHRS

2. BFABNEAREHHEE—ERE (30s LAR) |, [BahsemRiFi ZkEE S EIEE

IRAS, XANAERBRIMRASALE (v0.0.0)



0x02: iFR=SEH ID
CMD _ID:0x02------ ER=EEY ID

send iEE(
FS #iEseE RS =
ACK HEEIE=
Uint8 t hardware id[12] B4 1D FRFER (10 f3239)

i BIFIRIXST 16 SHl~memes ID, Hian
38 41 30 32 32 30 32 323239 00 00, 2FfFER"8A0220222229"
8ARZFE MT11

0x04: BEFFIE

CMD _ID:0x04------ Bahydfs

send FEIET(
FS FEREY IR = e
1 uint8 t auto focus 1 Be—RE xR
) X MR, SRR HIERRIEE K
2 uint16_t touch_x
I\
) y 45, SEEATRD RIS X
3 uint16_t touch y
N
ACK &
1 IRE I
1 uint8 t sta
0 iREHE

xR EE RN ST AR EXHEIE F x BB/ D HERA—F,



0x05: FHEEENIIE

CMD _ID:0x05------ FoZEEMRTE

send #iE®(
FS #HEREY RS EEEA
1 HK
1 int8 t zoom 0 (FLE4ER (FRFRRIX)

-1 48/

ACK 8=
a1 (BA) TEREH

uint16_t zoom_multiple (zoom_multiple /10 {Z, BD¥&HE

BN T )

0x06: FHFIEE
CMD_ID:0x06------ FoxdeE
send #HEET
5 Fumseny HiEE Humies

1. I8

1 int8 _t focus 0: FIENE (IMFRERX)
-1: B8R
ACK #dEr&zl
. 11RERIN
uint8 t sta .
0 IREHE

xS EF RN ST



0x07: =mE¥:M
CMD _ID:0x07------ pay=rc]
send HEET
Fs HumRay #HiEe HumineA
-100~0~100: IERAEFAEAN
[, B, EEK, HEEE

1 int8 t turn_yaw B, mFERX0, F1EE
M. ([AHB8s10~100, AALE
5] 0~(-100))
-100~0~100: FEL (E_Ligah
2 int8 t turn_pitch
0~100, Mgz 0~(-100))
ACK ZiEtEl
, 11RERIN
uint8 t sta
- 0 iREHE
0x08: —i2[o]Ha
CMD_ID:0x08------ —E4
send FEEI(
FsS FERE ER i AA
1: —§EREH
_ 2: BFEHT
1 uint8 t center_pos
3: @
4: #HF
ACK #dEr&zl
1 1RERID
1 uint8 t sta

0iREHE



Ox0A:

imRENRSER

CMD_ID:0x0A------ BERENARER

send FHEET(
#EeE ESE
ACK giEtEat
uint8 t reserved
uint8 t hdr sta
uint8 t reserved
uint8 t record sta
gimbal_motion_mo
uint8 t
de
gimbal_mounting_
uint8 t
dir
video hdmi_or cvb
uint8 t

S

iR

0: X
1: g

0: FXHBERE

1: EFERE

2: KEANTFR

3: (RfBP) TF RRHBTEGES
ER, BEETF R
0: BiEEN

1: IRpEAESC

2: FPV &z
“ERRAME:

0: reserved

1: IF¥%

2: 83z

HDMI %0 CVBS s A7
0:

HDMI 35ia T FF
CVBS 35kt K]
1:

HDMI #iiuia KA
CVBS #ismmtHF 7
2:

HDMI #i5iuia KA



CVBS #lsa i X7
EXaZEFFR

8 uint8 t zoom _linkage 0: %7
1: 75

0x0B: [EUEINRERIRIER
[FTFRizd, HERX]
CMD _ID:0x0B------ [EfETNRERIRER

send #IEET
FS #ERE RS Gl

ACK #EH8=0
0: HEBRKIN
1: HEREN, BEEEBATFR
2: HDREXFF

1 uint8 t info_type 3: HDR &= X7

4: REXW, BOEREBATF R
5. FHaR&
6. EHRFRE

0x0C: AHEE, FEF

CMD_ID:0x0C------$If&

send HHEETU
Fs #EeE ESE A
0: AR
1: HDRJHR(EASIHF)
uint8 t func_type 2 =
3: IEER: STERT
4: izRI IREERT
5: AR FPV R



6: IRE HDMI st , EREXN

(EARSHE)
7: RE CVBS i, BERER
(EA>HF)

8: HDMI/CVBS #jiiaHEaRxiE,
BREH (BT
9: —RET (EA3H)
10: BXahErfE (BAR—IRBDEETIHAFT
x)

ACK #EIE=
7o ack

0x0D: iER=EESEIE
CMD_ID:0x0D------ BRTEESEIE

send FHERETL
FS #HEREY RS =
ACK ##ErE=t

int16_t yaw RAnFERE
int16_t pitch isilty=zls
int16_t roll BRAE
int16 t yaw_velocity PR (SURARFRIRE
int16 t pitch_velocity AR (SURH I AR IRE
int16_t roll_velocity PEAR iR AR

i LALEGRRRLL 10 )F9sChrRE, BEA 1A/
i A 0x25 ApQIRBESEIRAEINR, AR o aaix
HEXET3E70 yaw $->row #ii->pitch 3, ARERAFILRK, yaw HAHRID=RAIRAE



OxOE: IRE=ZAESHE
CMD_ID:0x0E------ REZEESHE

send #HEETL
FS #HEREY RS =
int16_t yaw BtnminmE
int16 t pitch BRI E
ACK iEtE0

int16_t yaw LR fwAAE
int16_t pitch LRI AR
int16_t roll HRERAE

RAEESEE:

Yaw: FofR

Pitch: MT11: -90.0 ~ 30.0 £
i EHIAREREN L/, eg: 18RE yaw 60.5 &, NI yaw FEFEIRE /I 605
¥ IREIFNYSRISERREERRLA 10 G RLIRAE, BEN 1N

OxOF: fIIFE(EERIE

CMD_ID:0xOF------ BT EERIEE

send FEH&I(
FS FEREY RS RS
Absolute_movem | 15ESEAIEEEERD
1 uint8 t
B ent int (0X1~0X1E)
Absolute_movem | 3STEEEHVINEGERS
2 uint8 t
- ent float (0X0~0X9)
ACK #EtE=(
Absolute_ movem =
uint8 t FRDIIR[E] 1

ent_ask



0x10: ERILSTHHIHIRTV

CMD_ID:0x10------ TERISTFHERT

send #iER(
FS FEREY HiE= R AA
ACK EuEr&z(
0: o
1. A
2: P&
1 uint8 t main_stream .
3. TR SHMG
4: kS RNEG
5: TERLST ARk
0: o
_ 1. T8
2 uint8 t sub_stream
2: P&
6: FTHEIA

Ox11: ZEMSHHERI

CMD_ID:0x11------ RESIHHERR

send #IER(
FS #EREY RS iR A
0: &THE
1 uint8 t main_stream 2: Hpifs
3. TEELSRME
0: &THE
2 uint8 t sub_stream
- - 2: Pkitg
ACK #fEtE=t
0: &
1 uint8 t main_stream 1: T

2. Hpki5



. BERSLERMER
I AR SRR
TERL S ARk
T

1: T°H

2: k&

6: TSN
i MT11 SRS -G, EREGR-EIRE. TTERELHRAG-8
RGN ES

o v M W

2 uint8 t sub_stream

0x12: FREVEESRIEE
CMD _ID:0x12------ SRENETE RAYRE

send iEE(
Fs FERE ER I AA
1 uint16 _t X PEERAY x ALFR
2 uint16 _t y EERAY y AA4R
. 0 XIAME, 1 WE—IR, 2¥HL
3 uint8 t get temp flag .
M E(5hz)
ACK #dEr&zl
‘ EERAGRE, BRLL 100 (REZF
1 uint16_t temp .
/]
1 uint16 t X EREFRRY x A1

2 uint16 t y BERERRRY y 24T



0x13: BEPME
CMD_ID:0x13------ SEMUNEY

send #iEE(
FS FEREY IR ¥R e
1 uint16_t startx FiEE AT x AAFR
2 uint16_t starty HIEERAY y 2R
3 uint16 t endx TIHELR AT x AR
4 uint16 t endy FHER AT y AR
_ 0 XIANE, 1 WE—IR, 2+
5 uint8 t get temp flag
MWE(5hz)
ACK #EH8=0
1 uint16_t startx FHERRAY x 4R
2 uint16_t starty HiEEmREYy 25
3 uint16 t endx FHER R x AR
4 uint16_t endy FER R y 445
. HERMISEARE, BREL 100 fR
5 uint16_t temp_max o
BB/ VR
_ _ FHERNSINEE, PRLA 100 £R
6 uint16_t temp_min .
BBRL/NER
7 uint16 _t temp_max x FERRNRARER x AFR
8 uint16_t temp_max_y FERBISRKEER y AR
9 uint16 t temp_min_x FHERBYER/INEERT x 444K
10 uint16_t temp_min_y FHERNSRINEER y 2158

TG EAR TEEIRE. EEFRET, WESESKERE F BRI EERE4E
N, ENNESEESE AR RIS TE



0x14: 2B

CMD _ID:0x14------ BN

send #iEE(
Fs #EeE ESE A
. 0 XIAME, 1 WE—IR, 2¥HL
1 uint8 t get temp flag .
W& (5hz)
ACK #aEr&zl
_ BINEERNIECRERE, FRIA
1 uint16_t temp_max .
100 {REFFI{L/NEL
_ _ BEMEERIR/INEE, BREA
2 uint16_t temp_min
100 {RERFE{L/NEL
3 uint16_t temp_max_x EEEARNRARER x 4R
4 uint16_t temp_max_y EIMEEARRARER y 2415
5 uint16_t temp_min x EIEE N RISR/VERER x AA1R
6 uint16_t temp_min y EIMEEARIR/INEER y 215

Ox15: BKENEIEE

CMD _ID:0x15------ THERECCNEEIEES

send FHEIS
Fs HuEEE RS HUEIRE
ACK #HE8=t

ECMBEEEESEE, (RAMERT, S
15, B/ME S0, EiEEAT dm
T AHREREOGRTTE, A O0x3215SaILAFTR. HEFFEA 0x25 IR ERLNIEESL
BARXIER, BIRIEaisaiRIE
5-1200m IREIEFENEEE, FAEXXENEEEES 0

1 Uint16_t laser_distance



0x16: {ERIFPISIFHZEBE
CMD _ID:0x16------ BXIRIFHHIE S EE

send iEE(
FS msery HES =R
ACK HEEIE=
uint8_t zoom_max_int BRAZ(EEE
Uint8_t Zoom max_float SINCA UL

0x17: 5K MEBIFNEEERER

CMD _ID:0x17------ AOGNEE BirHZSEER

send FHEIEIV
Fs HERE RS HE5BA
ACK #iEET
ZE[degE7] Longitude (WGS84, EGM96
int32 t Lon_degE7
WEEK{AK)
ZE[degE7] Latitude (WGS84, EGM96 1
int32 t Lat degE7
BR{R)

0x18: IFRIAITIEIEEN
CMD _ID:0x18------ TERIRIE(EEL

send RSV
FS  #uExE HiESE EiESEE
ACK #iEE=0
uint8 t zoom_int LRI SR

Uint8_t Zoom_float SRRV



0x19: IFRIGBEHIRT

CMD_ID:0x19------ IEREElpay=y k¢
send RS
FS  #uEEE RS =i AA
ACK #EHS=U
0: SiEtR=
uint8_t gimbal mode 1: ERpERREZC
2: FPV iz

Ox1A: iSRRG AT &
CMD _ID:0x1A------ ERIRIARG B

send FHEIS
Fs HuEEE RS HuEIRe
ACK ZUEE
H 11 FheEiR:

[Total of 11 color swatches.]
0: B# White Hot
1: {REE
2: ¥E& Sepia
3: #£1 lronbow
4: ¥4I Rainbow
uint8 t pseudo color
5: 45 Night
6: k¢ Aurora
7: 13 Red Hot
8: M#K Jungle
9: Efy Medical
10: E# Black Hot

\\\\\\\\

11: €41 Glory Hot



0x1B: i&EBHRAkiGAFE

CMD _ID:0x1B------ RERMNGIIRE
send #iE®(
FEREY IR RS
H 11 #Eik:
[Total of 11 color swatches.]
0: B# White Hot
1: {RER
2: ¥&& Sepia
3: k41 Ironbow
4: ¥4I Rainbow
uint8 t pseudo color
5: 3% Night
6: ¢ Aurora
7: 413 Red Hot
8: MK Jungle
9: EJr Medical
10: Z2# Black_Hot
11: €4 Glory Hot
ACK #EET(
3 11 7eiR:
[Total of 11 color swatches.]
0: B# White Hot
: fRER
%&£ Sepia
k4T Ironbow

—

uint8 t pseudo color
. ¥4I Rainbow

¢ Night
¢ Aurora
£1# Red Hot
MR Jungle
. Efy Medical

O 00 N o v M~ W N



10: Z2# Black_Hot
11: €41 Glory Hot

0x20: ERIBHNRIEISE

F

=2

CMD _ID:0x20------ ERIENRIGSE

send FHE&T(
#ERE IR =it AA
0: RI&ER
uint8_t req_stream _type 1: EBR
2: BIEEAR
ACK
0: RE&iR
uint8_t stream _type 1: EBR
2: EIfSiR
JmAEREY
uint8 t VideoEncType 1: H264
2: H265
uint16_t Resolution_ L DR R
uint16_t Resolution_H DR B
uint16_t VideoBitrate EERDFRAEER B3 Kbps

uint8 t VideoFrameRate [IES



0x21: ZEEINRBSE

Fs #EsRE

1 uint8 t
2 uint8 t
3 uint16_t
4 uint16_t
5 uint16_t
6 uint8 t
1 uint8 t
2 uint8 t

stream_type

VideoEncType

Resolution_L

Resolution H

VideoBitrate

reserve

CMD _ID:0x21------ IREENIRIESE
send FHEIEIV
RS HuEisiee

0: REFEGR
1. KEFHBR
2: IREEIBER

SEpSI

1: H264

2: H265
(REFRIRBENERSIHE

%)

SR B 1920, 1280
S¥ER & 1080, 720

BEIERDZRADER B Kbps(BEASL
75, REBNO)

RER

ACK

stream_type

sta

0: REFER
1: RKEFHBR
2: IREEIBER

1: 8BMIN 0: IZELW



0x22: R XITHRESHIBREERS

CMD_ID:0x22------ B Y TRESHEREERS

send EHEET(
S #ERE ER I AA

[ms]Timestamp (time since
1 uin32 t time_boot ms

system boot)
1 float Roll [rad] Roll angle (-pi..+pi)
2 float Pitch [rad] Pitch angle (-pi/2..+pi/2)
3 float Yaw [rad] Yaw angle (-pi..+pi)
4 float Rollspeed [rad/s] Roll angular speed
5 float Pitchspeed [rad/s] Pitch angular speed
6 float Yawspeed [rad/s] Yaw angular speed

ACK

Ps: JbZRitAKHRZR (NED) , HEE75[A yaw->pitch->roll
#E7= 20-50hz



0x23: 1§ RCBEHIEREERS (EHAEMR)

CMD _ID:0x23------ % RCBEHIEREXERS

Fs

10
11
12
13
14
15
16
17

18

fEseE

uint16_t
uint16_t
uint16_t
uint16_t
uint16_t
uint16_t
uint16_t
uint16_t
uint16_t
uint16_t
uint16_t
uint16_t
uint16_t
uint16_t
uint16_t
uint16_t
uint16_t

uint16_t

send FiEIEZ

RS

chan1_raw

chan2_raw

chan3_raw

chan4 raw

chan5_raw

chan6_raw

chan7_raw

chan8_raw

chan9 raw

chan10 _raw

chan11_raw

chan12_raw

chan13_raw

chan14_raw

chan15_raw

chan16_raw

chan17_raw

chan18 raw

#EI AR

[us] RC channel 1 value
[us] RC channel 2 value
[us] RC channel 3 value
[us] RC channel 4 value
[us] RC channel 5 value
[us] RC channel 6 value
[us] RC channel 7 value
[us] RC channel 8 value
[us] RC channel 9 value
[us] RC channel 10 value
[us] RC channel 11 value
[us] RC channel 12 value
[us] RC channel 13 value
[us] RC channel 14 value
[us] RC channel 15 value
[us] RC channel 16 value
[us] RC channel 17 value

[us] RC channel 18 value



19

20

uint8 t

uint8 t

chancount

rssi

ACK

Total number of RC channels
being received. This can be
larger than 18, indicating that
more channels are available
but not given in this message.
This value should be 0 when
no RC channels are available.
Receive signal strength
indicator in device-dependent
units/scale. Values: [0-254],

255: invalid/unknown.



0x24:

iBR CEREMIERERS (EAER)

CMD _ID:0x24------ BX RERERIERERS

fEseE

uint8 t

uint8_t

uint8_t

send FiEIEZ

RS

data_type

data_freq

data_type

ACK

1:
2: RCIBEHIE

#EI AR

BEEIE

ST

0

1:

N o o MWW

D KIAARIE
2Hz

: 4Hz

: 5Hz

: 10Hz
: 20Hz
: 50Hz
: 100Hz

D BEEERE 2:

RC EiE#dE



0x25: IERESRIELIE

CMD_ID:0x25------ IERTERIEHIER
send FHEIEIV

S #ERE ER I AA
1. BEE0E

© BOECEEEUE

. HmtE R ERUE

. BB LEB R

N

D KAKIE

1: 2Hz

[\

1 uint8 t data_type

A W

o

: 4Hz
: 5Hz
2 uint8 t data_freq : 10Hz
: 20Hz

: 50Hz

N o o A WN

: 100Hz
IR By 3 G p T E S i
IRE, IASERREHIRER I,
ACK
1. BSE0E
1 uint8_t data_type N
2: BUCNEEETE

i RUCNURREIEEREAAIRE, Ik 0 BEUFEAE



0x26: TRz EidmiE A EHE
CMD _ID:0x26------ R SR RAELIE

send FEET
FS  #uEs RS =
ACK #iEt&=0
int16 t yaw _angle (minFE
int16 t pitch_angle HRE
int16_t roll_angle BRAEE

i LAEEERERLL 10 RASERRAERE, BE 1A/
HEFF(ER 0x25 S IRELSHIRREINR, BRI EMIFERARIE

0x2A: {ER=SHHBELE
CMD _ID:0x2A------ ERT SN EEE

send EEET
FS #HiEseE #HiE= iz
ACK #iEtg(
int16_t yaw voltage {mAREEHLERE
int16_t pitch voltage {AF{IPEEAN BB /&
int16_t roll voltage TEREEEBE

i LALEEUERRLA 1000 [5/95ERRBE, BRI 3 /Y
HEFF(E A Ox25 ap IR EFEH B EEUEAIRINR, RIAJRNR o aix



0x30: & UTC i@ (EAER)

CMD _ID:0x 30 ----- %8 UTC Atia

send #iEE0
FS NEXR KBS AR
1 uint64 t Timestamp | UNIX epoch time(us)
ACK 80
1 int8 t ack 1 RER)

0: RHEE=BIR

0x31: IBR=EREREE
CMD _ID:0x 31 ----- BERZERER

send FEIEZ
F5 R RS U=
ACK EaEIS

1 FOCNEETTFF

1 Uint8 t laser state o .
0: BOEMEERE]

0x32: B EENIEIRTS

CMD _ID:0x 32 ----- IREBDECNERIAS

send #HEETL
FS  HiERE HiEE #E R
_ 1 BOCNEETTFF
1 Uint8 t laser state
0: FENEEXRZ
ACK #fEtE=t
_ 1: BB
1 Uint8 t Sta

0: IREEKMW



0x37:

0x38:

Ox3E:

Fs

o | BTN

im R IRIE R

CMD _ID:0x 37 ----- IERBIGIG TR
send #iEE0
R ESE A
ACK #Er&=(
uint8 t Ir_gain 0: {KigE 1. 5185
X EHRRIRIRSRIRT
CMD ID:0x 38 ----- IRERGIE SR
send iEE(
A HiEE e
uint8 t Ir_gain 0: {KifEss 1:5IEE
ACK #Er&E=(
uint8 t Ir_ gain 0: {KigE 1. 5185
1% GPS [FIREiRRIXERE
CMD _ID:0Ox 3E----- % GPS RiagUR RIXERS
send FEET
R EE A
uint32_t time_boot_ms | [ms]time since boot
int32_t lat [degET7]Latitude
int32_t lon [degE7]Longitude
int32_t alt [cm]Altitude (MSL)
int32_t alt_ellipsoid [cm]Altitude (above WGS84, EGM96
ellipsoid). Positive for up.
int32_t vn [m E3/s] X Speed
int32_t ve [m E3/s] Y Speed
int32_t vd [m E3/s] Z Speed



ACK Data Format

0x40: iERRAGRIE (EAER)

CMD ID:0x 40 ----- BRESRAE

send HUETEIV
FS  #uEs #HiE= #E5iEA
ACK #HiErE=(
1 uint64_t time_unix_usec | AY{@& (UNIX L27chtE), Baf
us) .
2 uint32_t time_boot_ms | fE& (BREFREsILAKAIAETE, B
fiZms) .

0x48: I\ SD &
CMD _ID:0x 48 ----- =4t SD &

send FHEET(
Fs FsS FsS FS
ACK #iEts=l
_ 0.48TVILRI
1 uint8 t format_sta

1 /8ZULRITD




0x49: {FK TF RE_
CMD _ID:0x 49 ----- BK TF ~ER

send FIEIET
5253 S E=E S HiE= HuE1EE
ACK ZUEET

TF RERIRES:

0: Rf@A

1. ERENEEEKT
2: BEHAIEE

3. EEHERRTEHNE
4. BEHERE

5: BEHEIRR/ENEE
R GREY:

0: >R*0

1: fat32

1 uint8 t Status

2 uint8_t File system

2: exfat

TFREBE. BWERZELER

100 REBFAL/VEL, B GB

TFRERUHEE. BlEFRE
4 uint16 t Available capacity #HERR 100 {REBEIAL/NEL. BBfL

GB

3 uint16_t Total capacity



0x4D: 3RBY Al &30S

CMD _ID:0x4D------ FREX Al HETUIRTS

send FUEISI(
Fs  #uEssE RS AR
ACK ZUEH&T(
1 uint8 t sta 0;xB+1F 1 Al = TFH

Ox4E: 3REY Al {RIREEERHISIRE RIS

CMD_ID:0x4E------ SREX Al BB R B FRYAMRME RIS

send FHEIS
Fs  #uEssE RS B G bl
ACK EHERE =
028

1 IEEEHATREER
2 ALRBIEETFF
3 Al BERBfREEFIF

1 uint8 t sta

Ox4F: FREFRARIRIRI]

CMD _ID:0x4F------ FolfEFTIRERIRIRI]
send #HEIET
FS  #uERE RS e ELn)E
ACK #HEIET

1 Uint8_t ack 1: B FALTH



0x50: Al {ZREERBIFRISINME IR

[ Ox4F: g5 Al RRIERBIFHIMHMERIMINSREBMAIX, TEFK]

URREIRBIMERIESLD, BRELIFETEE 1280 /5 720 BIK/M]
CMD_ID:0x50------ Al IEHIBER BRRIARE RN

send HUEIETL
FS  HEsE HiEE #E e
ACK EiEHST\
1 uint16 t pos_x 1BER B FRAYAER x
2 uintl6 t  pos.y BEREFRAYAR y
3 uint16 t | pos width BIRERRBITERNEE
4 uint16 t  pos_height BERETRRBIER S E
B#xEE ID
0: A
5 uint8_t Target ID T
2: B+
3:F%E
255: (EEHIRIRER
IRERIATS
0: IERIRER (Al)
6 uint8_t Track_Sta 1 REER, AR,

2: E&,
3: FAFEUHIRER.
4: [EERER ((EEYIK)



0x51: iZE Al RIREERBIRRILIMERARIAS

CMD _ID:0x51------ RE Al EHREBERBIRARMEERIRES

send EEIE(
FS  HERE IR R
uint8 t track_action 1FTF i 0: X

ACK #iEt&=(
1 uint8 t sta 1¥]F I 0: X%

0x55: i2HE Al BIRE
CMD _ID:0x55------ RE Al BEEL

send #IER(
FsS #HEREY RS R e
uint8 t Ai_mode 0: XA 1: FIR
ACK #E8T0
0: X
1 uint8 t Ai_mode 1: FE
0: Bk

1: RUBEFE, TEFHE Al IR
2 uint8 t Sta bR, RABEEIRERIIEE,

2: AlBDBEHAR, = Al

IRER, RASEGIRIRIRE.



0x56: Al EiFBEER

CMD _ID:0x56------ Al BFREERB 1R

send EEET
#HEREY RS R e
uint8 t track_action TIBERBiR O:EHEER
RIE: x 1R, SEEIAMSTRD R
uint16 t touch Ix R

fEE: FHHEALTRR x 445, SBEA
WA FFERATBE AN

y 21R, SEE AR PR
IR/

uint16_t touch ly
HEI%: SHEAETRR y #44%, SEEA
TR HFERAIB A/
R 0
uint16_t touch rx fEk: HIEA TS x 4R, SBEA
MBTA D PHERAIEE A/
R 0
uint16 t touch ry 1EiE: SEG TR y 445, SBEA
IR D PHRAIZ AN
ACK #iEtgzl
0 iR & HE
11RERIN
uint8 t sta 2 HEE A2 Al IBERET

3 LRITEIRASTT Al IBERTHRE
4 TEIRXESIEA D



0x57:

0x60:

0x61:

Al ERERIRTS

CMD _ID:057------ Al BRERIRZS

send FiER(
#HEREY RS R e
ACK #uEtgz
0 IETEERER
uint8_t sta e
EIS 1XZSIREN
CMD_ID:0x60------ EIS SAZSREX
send FiER(
#HEREY RS R e
ACK #uEtgzl
uint8 t EIS_mode 0: XA 1: FIR
EIS A B
CMD _ID:0x61------ EIS RZNEE
send FIER(
#HiEseE #HiE= R A
uint8 t EIS_mode 0: XA 1: FIF
ACK #gEg=l

uint8 t EIS_mode 0: XA 1: Fig



0x81:

SRENZ=EHEHN IP i

CMD ID:0x 81 ----- IRENZ= 1R IP ik

send FHEET(
#HERE RS =
ACK ZiEtEl
uint32 t IP IP itk
uint32 t Mask TS
uint32 t Gateway SFS

: RERETEN 1P it

CMD ID:0x 82 ----- IRE=S1E IP itk

send #EMETL
#ERE ER i Ae
uint32 t IP IP 3tk
uint32 t Mask PR
uint32 t Gateway (TES
ACK #Er&=(

uint8 t Ack 1: RERIH



=, Eifl#EO

1.TTL&RO
RFER: 115200

ARG 84, f=IEAZ: 142, 3G

2.UDP
IP: 192.168.144.25

w5 : 37260

3.TCP
IP: 192.168.144.25
w5 : 37260

OBEE: 5566 0101 00 00 00 00 00 59 8B



M. @ EEseh

EREBYIER: 5L CTRL UEE SEQID

TCP )8k
5566 01 01 00 00 00 00

IEKRERAS

/E54E CRC

59 8B

5566 01 00 00 00 00 01 64 C4

iBR= e ID

5566 01 00 00 00 00 02 07 F4

SfpS)=3
5566 01 0500 00 00 04

FREERIE

5566010100 00 00 05
5566 010100 00 00 05
5566010100 00 00 05

Faxdts

5566 01 01 00 00 00 06
5566 0101 00 00 00 06
5566 0101 00 00 00 06

=t
5566 01 02 00 00 00 07
5566 01 02 00 00 00 07

—i2IIRE

556601010000 0008
556601010000 0008
5566010100 00 0008

Co003

8D 64(HA)
AC 74(f=1E)
5C 6A(#a/)N)

DE 31(z=)
FF 21(f=1E)
OF 3F(ER)

00 46 EB(yaw20%j&E, pitch {=1k)
00 F1 24(yaw pitch = 1E)

D1 12(—&[E+)
B2 22(fEHEAT)
93 32()E)

15 8E(X T FEs44R 960,540)



5566 010100 00 00 08 04 74 42(FAF)

IEXRENRSEER
5566 01 00 00 00 00 OA OF 75

HRREGS

5566 01 01 00 00 00 OC 00 34 CE(3HER)

5566 0101 00 00 00 0OC 02 76 EE(F(%)

5566 01 01 00 00 00 OC 03 57 FE(8ixE==()

5566 01 01 00 00 00 OC 04 BO 8E(ERpEI=ZE)

5566 0101 00 00 00 0C 05 91 9E(FPV &)

5566 01 01 00 00 00 OC OA 7E 6F(IJJHRBAENZHIRE)

BREES

5566 0100 00 00 00 OD E8 05

RE-EES
5566 0104 00 00 00 OE 00 00 7C FC 4F A4(yaw 0°,pitch -90°)
55660104 00 00 00 OE 2C 01 C8 00 59 17(yaw 30°,pitch 20°)

HEXITAH
5566 01 02 00 00 00 OF 01 00 61 BE(1.0 {&)
5566 01 02 00 00 00 OF 07 05 62 44(7.5 1)

B KEEHERLD
55660100 0000001074 Cé6

IREEEFHEERT

55 66 01 02 00 00 00 11 00 02 70 F5(FBR M, B RIeE)

55 66 01 02 00 00 00 11 02 00 50 B3(EEEE:, EIFDRS M)

55 66 01 02 00 00 00 11 03 02 23 AO(FRTRS FAHMER, BIRBRANIE)

PPSIRENEE IR



5566 010500000012 1C 02 01 AC D7(52 960,540 ME—KX)

PRk EERIE
5566 0109 00 00 00 13 C8 00 90 01 01 7C 03(A&_E£5[200,
20015 T F[400,400189%E A5 B EIIE—X)

SREVAIO RN
5566 010000 00 00 3137 F2

FrRE R
5566 0101 00 00 00 32 01 8F F8(FFEENIEE)
5566 01 01 00 00 00 32 00 AE E8(Z<EEMIEE)

SRR A CNER(E
5566 01000000 00 15 D1 96

IBRESRARRSIFIEEE
5566 01 0000 00 00 16 B2 A6

BREDENEE B rRINESE
5566010000 00001793 B6

B RERDR YR EE8
5566 010000000018 7C47

BRI AR
5566 010000 00 00195D 57

IERIRRRG IR
5566 01 00 00 00 00 1A 3E 67

IRESRIRAGIF R
5566 01 01 00 00 00 1B 00 DO 54(H#)
5566 01 01 00 00 00 1B 02 92 74(1%%)



IR RIEDIREHEE S 5
5566 010100 00002001 9E9SD

IREERIBSEL

5566010900 00 0021 01 02 38 04 00 59 94(ErifT H265
1920x1080)

5566 010900 0000210102 DO 02 00 58 AA(Emint H265
1280x720)

IR EHEEEIER
5566 01 02 00 00 00 25 01 04 E2 BF(IEKESEHE 10Hz &%)
5566 01 02 00 00 00 25 01 00 66 FF(IEkESEIE=ILARIX)

5566 01 02 00 00 00 25 02 01 14 BAGEEEEER, SRATIZIE 0 BNHEx

B REEHRIEHE
5566 0100 00 00 00 26 E1 90

ISR EEEE

5566 01 00 00 00 00 2A 6D 51
IERABASIETIRTS

5566 0100 00 00 00 37 F1 92

IRERMGIBTIRTS
5566 01 01 00 00 00 38 00 65 07({fKIEER)
B>
=]

5566010100 0000380144 17(5153

fm)

/|

I SD &
5566 01 000000004889 1D

SREX Al 1220
5566 01 00 00 00 00 4D 2C 4D

SREX Al IRER B iREORHERINS
5566 0100 00 00 00 4E 4F 7D



FERAETTIRI ]
5566 01 00 00 00 00 4F 6E 6D

X Al BiEEHER

5566010100 00 00 51 F6 A6(FF/3)
5566010100 00 00 51 D7 B6(x[7)

IRE AR

5566 01 01 00 00 00 55 01 32 6A(F/Z)
5566 01 01 00 00 00 55 00 13 7A(>[7])

R Al BRERE R

55 66 01 09 00 00 00 56 01 C8 00
[200,200]75 < [400,400]H9%EF7)

55 66 01 09 00 00 00 56 00 00 00
55 66 01 09 00 00 00 56 07 CO 03

SREX Al BRERIAZS
5566 010000 00 0057 57 FE

¥REY EIS EBFIEBIRFF R
5566 0100 00 00 00 60 E3 B8

IRE EIS BFAERFX

5566010100 00 006101 63 A3(FE)
5566 01 01 00 00 00 61 00 42 B3(>[7])

RENZ=&1EHL IP
5566 0100000000 81ECS55

RE=GHEN IP

90 01

00 00
00 00

92 20(1ELA L

2D 94(EGHIRER)
39 F9(£5[960,540])

(IP 131k 192.168.144.25 FRy#EAS 255.255.255.0 fI>k 192.168.144.1)

5566 02 0C 00 00 00 82

FF FF FF 00

DF A6



R. CRC16 #884%H8

L]

const uintl16_t crc16_tab[256];

/***********************************************************

CRC16 Coding & Decoding G(X) = XN 16+XAN12+XA5+1
***********************************************************/
uint16_t CRC16_cal(uint8_t *ptr, uint32_t len, uint16_t crc_init)
{
uintl6_t crc, oldcrcl6;
uint8_t temp;
crc = crc_init;
while (len--1=0)
{
temp=(crc>>8)&0xff;
oldcrc16=crcl6_tab[*ptr~temp];
crc=(crc<<8)”oldcrc16;
ptr++;
}

return(crc);

uint8_t crc_check_16bites(uint8_t* pbuf, uint32_t len,uint32_t* p_result)
{

uintl6_t crc_result = 0;
crc_result= CRC16_cal(pbuf,len, 0);

*p_result = crc_result;

return 2;



const uintl16_t crc16_tab[256]=
{0x0,0x1021,0x2042,0x3063,0x4084,0x50a5,0x60c6,0x70e7,

0x8108,0x9129,0xal4a,0xb16b,0xc18¢c,0xd1ad,0xelce,Oxf1ef,
0x1231,0x210,0x3273,0x2252,0x52b5,0x4294,0x72f7,0x62d6,
0x9339,0x8318,0xb37b,0xa35a,0xd3bd,0xc39c, 0xf3ff,0xe3de,
0x2462,0x3443,0x420,0x1401,0x64e6,0x74c7,0x44a4,0x5485,
Oxa56a,0xb54b,0x8528,0x9509,0xe5ee, 0xf5cf,0xc5ac,0xd58d,
0x3653,0x2672,0x1611,0x630,0x76d7,0x66f6,0x5695,0x46b4,
0xb75b,0xa77a,0x9719,0x8738,0xf7df,0xe7fe,0xd79d,0xc7bc,
0x48c4,0x58e5,0x6886,0x78a7,0x840,0x1861,0x2802,0x3823,
0xc9cc,0xd9ed, 0xe98e,0xf9af,0x8948,0x9969,0xa90a,0xb92b,
0x5af5,0x4ad4,0x7ab7,0x6a96,0x1a71,0xa50,0x3a33,0x2a12,
Oxdbfd,0xcbdc,0xfbbf,0xeb9e,0x9b79,0x8b58,0xbb3b,0xab1a,
0x6cab,0x7c87,0x4ce4,0x5cc5,0x2c22,0x3¢c03,0xc60,0x1c41,
Oxedae, 0xfd8f,0xcdec,0xddcd,0xad2a,0xbd0b,0x8d68,0x9d49,
0x7e97,0x6eb6,0x5ed5,0x4ef4,0x3e13,0x2e32,0x1e51,0xe70,
0xffof, Oxefbe,0xdfdd, Oxcffc,0xbf1b,0xaf3a,0x9f59,0x8f78,
0x9188,0x81a9,0xb1ca,0xaleb,0xd10c,0xc12d,0xf14e,0xel6f,
0x1080,0xal,0x30c2,0x20e3,0x5004,0x4025,0x7046,0x6067,
0x83b9,0x9398,0xa3fb,0xb3da,0xc33d,0xd31c,0xe37f,0xf35e,
0x2b1,0x1290,0x22f3,0x32d2,0x4235,0x5214,0x6277,0x7256,
Oxb5ea,0xa5cb,0x95a8,0x8589,0xf56e,0xe54f,0xd52¢,0xc50d,
0x34e2,0x24c3,0x14a0,0x481,0x7466,0x6447,0x5424,0x4405,
Oxa7db,0xb7fa,0x8799,0x97b8,0xe75f,0xf77e,0xc71d,0xd73c,
0x26d3,0x36f2,0x691,0x16b0,0x6657,0x7676,0x4615,0x5634,
0xd94c,0xc96d,0xf90e,0xe92f,0x99c8,0x89e9,0xb98a,0xa9ab,
0x5844,0x4865,0x7806,0x6827,0x18c0,0x8e1,0x3882,0x28a3,
Oxcb7d,0xdb5c,0xeb3f,0xfb1e,0x8bf9,0x9bd8,0xabbb,0xbb9a,



0x4a75,0x5a54,0x6a37,0x7a16,0xaf1,0x1ad0,0x2ab3,0x3a92,
0xfd2e,0xed0f,0xdd6c,0xcd4d,0xbdaa,0xad8b,0x9de8,0x8dc9,
0x7c¢26,0x6c07,0x5c64,0x4c45,0x3ca2,0x2c83,0x1ce0,0xccl,
Oxef1f,0xff3e,0xcf5d,0xdf7c,0xaf9b,0xbfba,0x8fd9,0x9ff8,
0x6e17,0x7e36,0x4e55,0x5e74,0x2e93,0x3eb2,0xed1,0x1ef0

o
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