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TAEHE 3.7~5.0V
AR <100mA
D#E <0. 5W
WA LA 100mA
TS B LVITL (3.3V)
UART: 115200
IR DroneCAN: 1000000
B Upix ¥, MSP V2
SCREMX , ,
MavLink V1 PX4. MavLink V1 APM. DroneCAN
WGBS 8] 3PP
TARIRE -20~60°C
AR JE -40~170°C
R DroneCAN B, UART
R~F 25. 2%25%10. 9mm (K Fis )
HE 2. 6g
W% K/ EEH: 4° /5°
FEW: 88T R AR 12m EFE  @OKLux fRFE
. . EWN: ShRGTHREE 12m = @KLux MRS
bR e
Ehh: 88%REFR AR Tm BFE @100KLux HESF
Ehh: SRR T AR @100KLux HRE
TOF &2 AE 0. 025~12m
kS P 2.57100cm ¥ +3cm, Im™12m ¥ 3%LLA
WMEEFKX 2. 5cm
IR 940nm
3 AR EO NIV
3 KF/HEH: 30°
S 100Hz
bt} I HE >20Lux
It ey W) ok 1K@ RS : 12.5m/s
fi A5 EALNEEY))
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R 2 A5 MR ThRERiA R

BEirgD 5 5 e X
1 GND
2 VCC
DroneCAN
3 CANH
4 CANL
5 RX
6 TX
UATR
7 VCC
8 GND
M. UART BHHHUAR
4.1 Upix Y
4.1.1 Upix TN A
% 3 Upix Tl W %%
5 AR A& 1B
1 L 0xFE Bl BRI e bRiR
2 0x0A B a8 (2 0x0A)
3 flow x_integral K7 XA R s BRI ] P 1) S AL #%
(upix PP flow x integral #l
A flow x integral fE=24) flowfyfintfgral YN JEAEE R 10000
- fifo THESEBRALFERT, HFJEBRLL 10000,
e D i i (mm)
5 3% flow y_integral BT Y AR E AR THI A) R AR
" (upix PMY P H) flow x integral #l
¥ ) - flow vy integral ¥ NJRIA(E] 10000
6 % flow_y_integral MR 5. FELSBREIRAT, UL 10000,
# F{ e L= (mm)
7 B integration_timespan K15 b RORIE IR B B AR R B
8 & integration timespan [ & T H) E 1t E Cus)
9 ] WOL MR R 15 WO MFEFE S (mm) ,  HL A5 0x12,
fa s e TN 0x08, RSO PR EE B A
10 PO PR Y 0x0812=2066mn
1 valid RAME: 0(0x00) 62, 255 (OxFF) f Al 5E,
rh B RO A P
1 SO TR F B 1 1&%{&UEEETE§}§E§Z ()IE%Z;%KJ%JU‘C{J!UEE
13 BREHE XOR 3-12 FHi 5.
14 g 0x55 ol L 25 Obm R (] 8 18 0x55)

AP ERNIBE R A 115200 bps.
ACK ARG 1 AREAT, 8 ARSI A 1 ArfE kAT, HAth e
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4.1.2 BB BHEER

B R BIA0R . 0xFE, 0x0A, 0x02, 0x00, OxFE, OxFF, 0x20, 0x4E, 0xFD, 0x09, 0xF5, 0x00, 0x6C,
0x55
flow x_integral KT N 0x02
flow x_integral HIE 45N 0x00
flow y_integral H{EKZTT N 0xFE
flow y integral HIm =I5~ OxFF
integration timespan HIEF N 0x20
integration timespan HE TN 0x4E
OGN EE A AR5 OxFD
WOGIIEE 1) =775 9 0x09
valid N 0xF5
WOGIIEE 1) B AS FE N 0x00

4.1.3 EEHHE R

M 5. 1.2 B2/ flow x_integral=0x0002 Hl 2rad, integration_ timespan=0x4E20 B} 20000us B} 20ms
i, B TBORT 10000 F5E L 20ms AL 2/10000rad=0. 0002rad,
e Ay L5

BRI EMEE rad/ms: 0. 0002rad/20ms

fEE EEE BAHE 20ms ) SEBRAIFZ mm: 0. 0002rads s £ mm

ghi A A Bt B S bRiE E mm/ms: (0. 0002rad# = & mm) /20ms

4.2 MavLink V1 APM

1. MavLink %K Micro Air Vehicle Link (f#(7 KAT#%:&EHEAE M0
2+ Mavlink 5 VI F1 V2 Wt A , A& 8 H K2 VI A, HE KA S H
https://mavlink. io/en/messages/common. html, Wi/ LA F-M R
3+ Mavlink V1 APM FH-F APM ®#%[&E fF; 1fj Mavlink V1 PX4 FHF PX4 &[4,
FI—/NH B ID Jy 0x64 [ % 0 4 2% e i 3 ,
F—ANHEE ID x84 HIAHE % 1% PR B3 58
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% 4 APM Mhi A

S84 BIERA ]
i Sk uint8_t 0xFE
K E uint8 t B EE, [ € 0x1A
IS uint8_t HE A7 515 0x00-0xFF f53F
. RIEATE BB &g s, HT X7 F— R 2% A [
A4t 1D uint8 t i .
W, [HE N 0x00
p . RIEART DA T, HT X o F— & h AN A A
A 1D uint8_t ;
1, [l 0x9E
HE 1D uint8 t | ANFVHE TD XA A A9 B A Bk 5K, [E5E Jy 0x64
time usec (us)™’ uint64 t Timestamp (time since system boot)
Flow in x—sensor direction, angular—speed
compensated A FEIRX KA FME BT H (L4
PR flow_x_integral (rad) /10000) * (ff G Ppisl
flow_comp_x (m/s) float BB IEEAE m) / (PR R i
integration timespan (s))™”
e RO RN, B2 51 S EEE
[F] 7 2 : 8m, FLAR AR GO I BE S A
Flow in y—sensor direction, angular—speed
compensated V& BEMRA R B AN (M EL B2 (L %
YS IR (flow v integral (rad)/10000) * (fL 2
- flow comp_y (m/s) float WA OGN FE AR m) / (B G B
ﬁ\ integration timespan(s))
- e EECEINEEE B ERER, 25 E R EEE
[i] 7€ 2+ 15m, H AR KA FH 0 PR B SEAE
26 . . .
N Ground distance. Positive value: distance known.
N ground distance (m) float Negative value: Unknown distance L& #hi+
M B 75 1 (m)
h _ _ Flow in x—sensor direction {8 FHE R WS H 1)
flow x(dpix) intl6_t ) oy
flow_x_integral*10/36°
Flow y(dpix) int16. ¢ Flow in y-sensor d.irection 13 T G i i)
flow y integral*10/36
sensor_id uint8 t Sensor ID [#%E N 0x00
Optical flow quality / confidence. 0: bad, 255:
quality uint8 t | IRE&MH: 0(0x00) oL, 255 (0xFF) B Al %, HhAl{E Bk
KEAE B
flow rate x(rad/s) float A H
flow rate y(rad/s) float A H
5 A7 K B BT BT, R ARV B S
TR 56 uintl6_t AMn_E—> MAVLINK_CRC_EXTRA {&™", 1#H
CRC-16/MCRF4XX 72
i Sk uint8_t 0xFE
MK L uint8 t B EALEE 0xOF
IS uint8 t i A7 515 0x00-0xFF 753F
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4y upixin® e BOCHE 5.
4% 1D uint8 t Gl
H4F 1D uint8 t [[ &
M 1D uint8 t | ANENEE 1D X RASF v B g 5, [ 0 0x84
time boot (ms) uint32 t Timestamp (time since system boot)
win distance (em) wintl6 t Minimum distance the sensor can measure T1 [# %E
- - 4 0x0002, T2 [ &y 0x0005
nax_distance (cm) wintl6 t Maximum distance the sensor can measure T1 [# %
- - 4 0x0190, T2 [ &y 0x05DC
: . Current distance reading {3 FH L G S f I PELAE
current_distance (cm) uintl6 t
(cm)
H Type uint8 t Type of distance sensor [~ 0x00
B id uint8 t Onboard ID of the sensor [& %~ 0x00
gl Direction the sensor faces.
34 downward—facing: ROTATION PITCH 270,
upward-facing: ROTATION PITCH 90,
14 ) . . backward—-facing: ROTATION PITCH 180,
N orientation uint8 t - .
| forward-facing: ROTATION NONE,
7 left—facing: ROTATION YAW 90,
T right-facing: ROTATION YAW 270.
[ 52 A 0x19
; ) Measurement variance. Max standard deviation is
covariance (cm’) uint8_t _ .
6cm. UINT8 MAX if unknown [# %€~ 0x00
horizontal fov (rad)™' float A A H
vertical fov(rad) float A
quaternion float[4] A
signal quality (%) uint8 t A A H
A o uintlé t GRS
ERF:

1 O RROR AR E &

T 2: BN AP R R AL, RO R
T 3: ARSCPTA Bs PR AN SURE T SO SR

237, 217, 104, 119, 0, 0, O,
115, 39, 246, 185, 104,
39,78, 0, 0, 0, 15, 3,

V¥ 4: static const uint8 t crc_extra array[256]={50, 124, 137, 0,
89, 0, 0, 0, 0, 0, 0, O, 0, 214, 159, 220, 168, 24, 23, 170, 144, 67,
237, 244, 222, 212, 9, 254, 230, 28, 28, 132, 221, 232, 11, 153, 41,
0, 0, 0, 0,0, 153, 183, 51, 59, 118, 148, 21, 0, 243, 124, 0, 0, 38, 20, 158, 152, 143, 0, 0,0,

106, 49, 22, 143, 140, 5, 150, 0, 231, 183, 63, 54, 0, 0, 0, 0, 0, 0, 0,175, 102, 158, 208,
56, 93, 138, 108, 32, 185, 84, 34, 174, 124, 237, 4, 76, 128, 56, 116, 134, 237, 203, 250, 87,
203, 220, 25, 226, 46, 29, 223, 85, 6, 229, 203, 1, 195, 109, 168, 181, 148, 72, 0, 0, 0, 103,

154, 178, 200,0, 0, 0, 0, 0, 0, 0, 0, O, 0, O, O, O, O, O, O, O, O, O, 0,0, O, O, O, O, O, O,
o, o, 0,0, 0, 0, 0, 0, O, O, O, O, 0,0, O, 0, O, O, O, O, O, O, 0, O, 0, O, 0, O, 0, 0, O, O,
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0,0, 0, 0, 0, 0, 0, 0, 0, O, 0,0, 0, 0, 0, 0, 0, O, 0, 0, 0,0, 0, 0, 0, 0, 0, 0, 0, 0, 0, O,
90, 104, 85, 95, 83, 0, 0, 8, 204, 49, 170, 44, 83, 46, 0} ; LAV 1D K 0x64 N, 7F LFTEH
crc_extra array[0x64]HIME AN 175, #MEIE E M EG R

T 5 TR PO IR,

ASORME IR B S 2B A, IR E A 0.

4.3 MavLink V1 PX4

FI—/MH 2 1D Jy 0x6A F #4605 8 e i H s »
T3NS ID Jy 0x84 1 H #5128 I 28 Hi s

%5 PX4 il A

S84 BIERA A
I Sk uint8_t 0xFE
TR E uint8 t AR, [EE A 0x2C
IS uint8 t A7 5145 0x00-0xFF 753F
. RIBAHE B Z SIS, HT X5 F— M2 A
R4 1D uint8 t . .
A5 %, [l 5E 2y 0x00
s . RIEAW B A RS, HT X E—&& AR
2044 1D uint8 t .
AT, [EEHN 0x9E
HE 1D uint8 t | ANEVHE TD XA [H] 78 2 538 5, [ %€y 0x6A
time usec (us) uint64 t Timestamp (time since system boot)
Integration time. Divide integrated x and
integrated y by the integration time to obtain
integration_ time (us) uint32 t average flow. The integration time also
indicates the ff LRSI
V| integration timespan (us){H
)=} Flow around X axis (Sensor RH rotation about the
il X axis induces a positive flow. Sensor linear
#H integrated x(rad) float motion along the positive Y axis induces a
negative flow. ) RGP FH]
44 flow x integral (rad) /10000
N Flow around Y axis (Sensor RH rotation about the
=4 Y axis induces a positive flow. Sensor linear
Bl integrated_y(rad) float motion along the positive X axis induces a
positive flow. )R
flow y_integral (rad) /10000
integrated xgyro (rad) float RH rotation around X axis [#5E N NaN {H
integrated ygyro (rad) float RH rotation around Y axis [& 5 N NaN {H
integrated zgyro (rad) float RH rotation around 7 axis [#5E N NaN {H
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Time since the distance was sampled T1 [#E5EN

time delta distance (us) uint32 t
- - - 0x00008235, T2 [# 524 0x0000208D
Distance to the center of the flow field.
- Positive value (including zero): distance
distance (m) float ] i .
known. Negative value: Unknown distance f# FH4C
GO FIBOE I EEE (m)
temperature (°C) intl6 t Temperature [# %€ ¥ 0x0000
sensor_id uint8 t Sensor 1D [# %~ 0x00
Optical flow quality / confidence. 0: no valid
quality uint8_t | flow, 255: JRAE: 0(0x00) LRk, 255 (0xFF) fz Al
A, HpAMEEROK B RS
B A B FE BV B 8iAT, HFREAE B MG
A B uintl6_t HiAMIN_E—/> MAVLINK_CRC_EXTRA {fi, f#iH]
CRC-16/MCRF4XX 593
i ke uint8 t OxFE
B uint8 t WEAEKE, [H 2N 0x0E
75 uint8 t R F 55 0x00-0xFF #5IR
4 1D uint8 t Gl
414 1D uint8_t EH
HE 1D uint8 t | AL ID XA [F 9 B oo =0, 5@ 0x84
time boot (ms) uint32 t Timestamp (time since system boot)
o ) Minimum distance the sensor can measure [# &N
min_distance (cm) uintl6 t
0x0002
. . Maximum distance the sensor can measure [# &N
max_distance (cm) uintl6 t
0x0FAO
: . Current distance reading fff R G+ 106
current distance (cm) uintl6 t .
W FEAE (cm)
H Type uint8 t Type of distance sensor [# %~ 0x00
B id uint8 t Onboard ID of the sensor [#5EN 0x01
il Direction the sensor faces.
34 downward—facing: ROTATION PITCH 270,
upward—facing: ROTATION PITCH 90,
14 ) ) . backward-facing: ROTATION PITCH 180,
N orientation uint8 t ]
| forward-facing: ROTATION NONE,
¥ left-facing: ROTATION YAW 90,
il right—facing: ROTATION YAW 270.
[t € 2 0x19
: 5 ) Measurement variance. Max standard deviation is
covariance (cm’) uint8_t ; .
6cm. UINT8 MAX if unknown [# €N 0x00
horizontal fov (rad) float At H
vertical fov(rad) float HRAEH
quaternion float[4] A H
signal quality (%) uint8 t A A%
T 6 uintl6_t GAS

. EETIHUMIEES “5.2 MAVLINK V1 APM” FRETEEFH I

8
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4.4 MSP V2

1. MSP 4 H#f Multiwii Serial Protocol;
2. MSPH V1. V2 orver V1 FlV2 =AMRAS, 7= 5 Adi FH 52 V2 A ;
3. MSP AT iNavflight. MultiWii. CleanFlight #/ BetaFlight & &5,

F—AN R 1D A 0x1FOT R0 o 1% BE B9 B0
H—H R ID N 0x1F02 A 3HE 0 R 35 G -

* 6 MSP Pl 4 4%

Y4 HaERA Bi
ik uint8 t 0x24
ik uint8 t 0x58
requeset or response uint8 t 0x3C
flag uint8_t [# € 9 0x00
HE 1D uintl6 t AR TD G AN F R 2 01 38k 3, [E13E 9 0x1F01
FHKCE uintl6_t THEAFERACSE, [ %E Y 0x0005
H & quality uint8 t ik L G o0 e R IBO6 I R B A5
iks distance (mm) uint32_t A5 AR B IO G I FEAE ()
REB: uint8 t KM flag BIVH B8, M cre8 dvb s2 Hik
ik uint8 t 0x24
i Sk uint8 t 0x58
requeset or response uint8 t 0x3C
flag uint8 t [# 5 25 0x00
HE 1D uintl6 t SRS ID X AN R ) 7 S A kg K, [ € Jy 0x1F02
K uintl6_t THEAFERACSE, [ %E Y 0x0009
el Wint8 t (EOEERe SN G b vali‘dﬁ: O(OXOB) 36;51 255 (0xFF) £ ]
HE, B RROR B B
optical flow in deg measured about the X body axis
HE motionX (deg) int32 t i (L% WM flow x integral (rad)) * (180.0 / PI)
ik:4 Rl deg, ZAEMBIBK T 10000 £
optical flow in deg measured about the Y body axis
motionY (deg) int32 t i (L% flow v integral (rad)) * (180.0 / PI)
Rl deg, ZAEMIBOK J 10000 f%
D uint8 t A k.

T O E SRR ARG E R

10
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F. DroneCAN EOWHUAHE

ZH g3t 7 X i
) . B 380 T AR 0T L 1) B 7 28 44 AT
CRC uint16 CRC B34 i
timestamp uints6 PR ) 7% H A5 1 8] 8%
sensor_id uint8 fEI%%% 1D BOAKE N O
) ) int5[3] + \ g st g
orientation bool [ 0 => 25 CK#%) : Down, HAREA AT
field of view floatl6 F b
sensor_type uintb fR R AR IS 1 => LASER
KT EAERE, I XA R W 4 w2
A
0 => UNDEFINED
reading type uint3 [E%AEit] 1 => VALID
2 => TOO CLOSE
3 => TOO_FAR
4 => INVALID
range floatl6 MFEER(ED AT AR
) . B A 25 T AR o I P B 25 44 AT TR
CRC uint16 CRC B34 L
integration interval float32 AR 43 B 8] [E) B A TP
rate gyro integral float32[2] FEAR (LS s ¥, HEANO
M x/y
flow integral float32[2] ARSI A
o x/y
quality uint8 BIEE 0-255

5. GTRARRR R E X

11
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I 7 HUE RHEBAT 260 CRERIRA T M b TR Xt 26 ) o AT DU S8 ol i 2h %
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|- 20, 000 |
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. T
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LIEBYETHXE
-10, 000
-500
-20, 000
1000 BUTEER SNFEIEINY, EAEEIRIM B RS RN RET

[ ‘ 50 100 150 200 250 300 350 400
FlowX -FlowY - FlowValid (BREAJKH, fidiPABdn/JFKi) - Distance DistandeConfidence (BRIAJCHI, Li:li B JF K1)
R s - @R M - ENE st - Hﬂu

1 2 3

TR denceam T

L SR hnz Wpizels MU R ToFEE U B

Bl 5 IERRE (HOBRDER ) SR
9.2 HAMERBERERRE

-
[ FLOW_TOOL PRODUCE v1.2.11

- o x
v mm EE TOFEREEE FF FFAg+H#E
1,000 it
st == 100
[20. 000 NOLL WILL
=24, 000000 (1000072 245
7.000000 (10000rad) 245
1. 452700rad
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(10,000  Tine: T2480us
Ll
o
9
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& g
S &
e 0 o g
= H
g =
2 El
=
/ t-10, 000
-500 -
FEREHEATRS . XYIRFAFAEAHNER]
- -20, 000
000, T r T T
0 50 100 150 200 250 300 350 400
FlowX -FlowY -~ FlowValid (BRIAJKHI, sUliFABA W/ JFA) - Distance DistanceConfidence (BRI KM, fdi Pl JF KT
2& cos - MR TOTL v BME se0s00 - fTAM0 RE i Upixels L T SILEE TORRE | SRR BfHEE

QIR deviceNum: 1

K6 BOtHEER. JeR AT BIEE

PO 15 A BT bR AE 7~ 1«
B e Rk: FE OA FE FF 04 00 BF 30 84 02 F5 64 9D 55 (84 02 ftF5iMIEE 25 644mm)
B OBEOLAEEFE: FE 0A 00 00 00 00 BF 30 FF FF F5 64 1E 55 (FF FFACEEOEHBEERD
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+. FAhBR
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FS sl B
| LT A MRAEHL S T Bt 8 A BB B0 7

AEHE, FEMN.

SSCOM H 11 T A
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MIESE: BPUER. EANLER, ERA

W LR AT A R EALHL. SEIANEOL

4 T &5 7 5 20241219. pdf . X X
N N . % . PX4. APM. MSP Phil W &N, LLIE
5 ME RN B T pdf !

BRIEMTEAD IR

UP-T15+APM B +QGC K35, mp4
UP-T15+MSP #p{+INAV K45, mp4
UP-T15+PX4 BMX+QGC K35, mp4
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