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P A B UART J8R 730, UART JEH AR E R .
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. BEOBNARE

5.1 Upix il A%
# 3 Upix WX

=) A N2 B
1 OxFE B AR UE bR IR
sk
2 0x0A By 78 (JE 2 H 0x0A)
F=9=San il St
3 flow_x_integral FMKF11 KRR PR
(upix WX H ) flow_x_integral A
flow_y_integral ¥4 JRIGE R 10000 £% .
4 flow_x_integral {714 THRSEPR RIS, 5 5EFREL 10000, 35
DAt BE (mm)
NE L Sy=g-SaRing| BN
: flow y. integral 915515 1835 5 BT TR P A B nAs #%
¥ (upix WX H ) flow_x_integral A
i flow_y_integral ¥8JRIGE K 10000 £%.
i
6 " flow_y_integral 1)1 TR SERRALAERS, 7EJEBREL 10000, Fifk
S DL FE (mm)
7 ﬁ . . . } 2o e
ﬁ integration_timespan MRS\ e v B R
. . . . IR B (us)
8 & integration_timespan [#) & %1
)
9 % P B R T FOEMEEEE B (mm),  EL W358 0x12,
EFTN 0x08, NI E #E 25 R
10 O PR A 0x0812=2066mm
U i WEE: 0(0x00) JyGii s Am
vali
245(0xF5) - tin s v H
WOEMEE B E R, thin Ox64 FxEoteE
12 O IIER 0 2 5 e
BAIS5EN 100%
13 R XOR 3-12 7 7k
14 aR 0x55 a0 1) 45 SRR ([ 52 {2 0x55)

APHULER GBS H 2 Jy: 115200 bps.
ARSCRH B ERER: AREh, 8 MBI 1 Anfs 1bAr, HARTK .
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5.2 ML BIEIER

fi U7~ 40 R - OXFE, OxOA, 0x02, 0x00, OXFE, OXFF, 0x20, Ox4E, OxFD, 0x09, OxF5, 0x00, 0x6C,
0x55
flow_x_integral XT3 0x02
flow_x_integral )& 77 0x00
flow_y_integral (X754 OXFE
flow_y_integral #5575 OxFF
integration_timespan &4 0x20
integration_timespan 55774 Ox4E
WO EE AR5 4 OXFD
WOG IR ) &7 15 0x09
valid i OxF5
WO I R ) B BE A 0x00

5.3 EE I HEIFR
H 5.1.2 15 2|19 flow_x_integral=0x0002 B[ 2rad, integration_timespan=0x4E20 Bl 20000us B} 20ms
N, BFBCR T 10000 %Rk 20ms P A AR N 2/10000rad=0.0002rad,
e PATHE
B EA#EE rad/ms: 0.0002rad/20ms
ghi G B B 20ms PISERRALFE mm:  0.0002rad* & & mm
SEA S BAT S bR mm/ms:  (0.0002rad* & & mm)/20ms

5.4 MavLink V1 APM

1. MavLink 4:F% Micro Air Vehicle Link (f#%4 & 47 %% ZE#815 Prl) ;
2+ Mavlink & VI 1 V2 fA, A= 5 AEH & VI RA, %8 # X2 % https://mavlink.io/en/
messages/common.html, iR PAA T A HE;
3. Mavlink VI APM M|+ APM "&F% [l #F; ifi Mavlink V1 PX4 FF PX4 & # R fF.
H—ANEE ID 2 Ox64 (% 0 k2 e int £di
F—ANHE ID 2y 0x84 Iy & d 4 i ik B B 4

6 http://www. upixtech. com/ 7 i FRE
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* 4 APM XA

¥ HAERR P B
ok uint8_t OxFE
TR uint8_t R R, [H5E 7 Ox1A
12 2] uint8_t Bl 37 51 5 0x00 - OXFF fiii#f
FOEARTE BB is, T X R Mg A
41D uint8_t
Al 8L, 55 8 0x00
FOEATH B A5, T IX R A
A 1D uint8_t
HAF, [ E N Ox9E
5 ID uint8_t | ANIEITH L ID X RAN[H] ¥ B A s 5, [ 5E Oy 0x64
time_usec(us)’” : uint64_t Timestamp (time since system boot)
Flow in x-sensor direction, angular-speed
compensated ¥ A FEBRA A A M2 BLHEEAE FH (T
U flow_x_integral(rad)/10000) * (/2 & #rX
flow_comp_x(m/s) float I EEAE m) / (P8 G B R Y
integration_timespan(s)) e
e RO SRR, MRS 5 EE
B 52 Jy:15m, HER A o0 A8 T BE S Sl
Flow in y-sensor direction, angular-speed
M compensated & FESE A R A # M B 248 (T
B ZHH I (flow_y_integral(rad)/10000) * (1t %
il flow_comp_y(m/s) float WO O EE (A m) / (R S W )
% integration_timespan(s))
e RO SRR, MRS 5 E R
26 B 52 Jy:15m, FER A o0 A8 T BE LS
A Ground distance. Positive value: distance
7 ground_distance(m) float known. Negative value: Unknown distance 1§ H
T PG BRSO R A (m)
Flow in x-sensor direction f# F 4 % ¥ 7
flow_x(dpix) intl6_t s
flow_x_integral*10/36 ™
Flow in y-sensor direction i It %t i5H 1
flow_y(dpix) intl6_t
flow_y_integral*10/36
sensor_id uint8_t Sensor ID [#%E N 0x00
Optical flow quality / confidence. O: bad, 255:
quality uint8_t | maximum quality i FH R LA valid 5 A F
0x00-invalid F1 OxF5 -valid #f
flow_rate_x(rad/s) float AEH
7 http://www. upixtech. com/ 7 A
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flow_rate_y(rad/s) float AEH
WG AR A FE B B 8T, (H 7R ZAEH B85
iR B uintl6_t | #ishin_E—4 MAVLINK_CRC_EXTRA ™", ffiH]
CRC-16/MCRF4XX Hvk
it Sk uint8_t OxFE
K uint8_t T B K E OxOE
122 uint8_t Bl 37 51 5 0x00 - OXFF fiii#f
R4 1D uint8_t [ L
2044 ID uint8_t [A E
WA D uint8_t | AT S ID X RIAS [F] 7 B kg =, [ 2 D 0x84
time_boot(ms) uint32_t Timestamp (time since system boot)
Minimum distance the sensor can measure T1
min_distance(cm) uintl6_t
[l 5€  0x0002, T2 [ A 0x0005
Maximum distance the sensor can measure T1
max_distance(cm) uintl6_t
[ & A 0x0190, T2 [ € N 0x05DC
Current distance reading ¥ F 2 5 i3 0 5
current_distance(cm) uintl6_t
{#i (cm)
Ty Type uint8_t Type of distance sensor [l 54 0x00
B id uint8_t Onboard ID of the sensor [# % N 0x00
il Direction the sensor faces.
%, downward - facing: ROTATION_PITCH_270,
upward - facing: ROTATION_PITCH_90,
14 backward-facing: ROTATION_PITCH_180,
orientation uint8_t
A~ forward - facing: ROTATION_NONE,
¥ left-facing: ROTATION_YAW_90,
Rl right - facing: ROTATION_YAW_270.
fiil %€ 4 0x19
) Measurement variance. Max standard deviation
covariance(cm’) uint8_t
is 6cm. UINT8_MAX if unknown [# & ¥ 0x00
horizontal_fov(rad)™" float AEH
vertical_fov(rad) float AEH
quaternion float[4] A
signal_quality(%) uint8_t A H
MR B uint16_t Gl
ERFI:

1 O E SRR AR E

T 2: R EAL N PR AL R AL, RSO RBE IR

8
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T 3 ASCTA Bs R AN sURE NSO IR

7E 4: static const uint8_t crc_extra_array[256]={50, 124, 137, 0, 237, 217, 104, 119, 0, 0, 0, 89, 0, 0,
0,0,0,0, 0,0, 214, 159, 220, 168, 24, 23, 170, 144, 67, 115, 39, 246, 185, 104, 237, 244, 222, 212,
9, 254, 230, 28, 28, 132, 221, 232, 11, 153, 41, 39,78, 0, 0, 0, 15, 3, 0, O, 0, 0,0, 153, 183, 51, 59, 118,
148, 21, 0, 243, 124, 0, 0O, 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, 2083, 250, 87, 203, 220, 25, 226, 46, 29, 223, 85, 6, 229, 203, 1, 195, 109, 168, 18],
148, 72, 0, 0, 0, 103, 154, 178, 200,0, 0, 0,0, 0,0, 0, 0,0, 0,0, 0,0, 0,0, 0, 0, O, 0, 0,0, O, O, O, O,
0,00000000000000000000000000000000,0,00,0,0,0,0,
0,000000000000000000000,0,0,0,0, 90, 104, 85, 95, 83,0, 0, 8, 204
49, 170, 44, 83, 46, O};LATHE ID 2y 0x64 M, T LFREIL cre_extra_array[Ox64]|1IME N 175, #hF]
TH B AE FER

5 WO THFINBTIRIN, ASCRMEAR SR, JFEREEN 0.

5.5 MavLINK V1 PX4

H—NH B ID O Ox6A ¥t A 2 e Hd
73— MHE D Jy 0x84 H%H o A Ik #R B 4 -

9 http://www. upixtech. com/ 7 i FRE
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%5 PX4 il A

S84 HyERE BLHA
ik uint8_t OxFE
BRI E uint8_t BB, [EE 0x2C
WIS uint8_t ol A7 515 0x00 - OxFF i3
DD Lints 1 FOEAHBBEHw S, HT X0 —MEHrA
Al %, [ %E 9 0x00
WL ID Lints 1 FIEAH B AT, HF X E— B AN
HAF, [ E N Ox9E
5 ID uint8_t | ANFNE B ID XA A B A 38uks 5K, i 2 9 Ox6A
time_usec(us) uint64_t Timestamp (time since system boot)
Integration time. Divide integrated_x and
integrated_y by the integration time to obtain
mtegration Hme{us) uintsz-Lt average flow. The integration time also indicates
the i AL S Pp [ integration_timespan (us){&
Flow around X axis (Sensor RH rotation about
the X axis induces a positive flow. Sensor linear
integrated_x(rad) float motion along the positive Y axis induces a
negative flow.)f# FIAE G 1
V| flow_x_integral(rad) /10000
B Flow around Y axis (Sensor RH rotation about
il the Y axis induces a positive flow. Sensor linear
# integrated_y(rad) float motion along the positive X axis induces a
positive flow.)ff LRI
44 flow_y_integral(rad)/10000
A integrated_xgyro(rad) float RH rotation around X axis [# &4 NaN {&
7 integrated_ygyro(rad) float RH rotation around Y axis [ & 4 NaN {&
i integrated_zgyro(rad) float RH rotation around Z axis [l 54 NaN {i
time. delta._distance(us) nt32. 1 Time since the distance was sampled T1 [ 2 A
0x00008235, T2 [~ 0x0000208D
Distance to the center of the flow field. Positive
distance(m) foat value (including zero): distance known. Negative
value: Unknown distance {# H It & p i3 (1306
I FEAE (m)
temperature(C) int16_t Temperature [ i€ Jy 0x0000
sensor_id uint8_t Sensor ID [ &} 0x00
quality uint8_t Optical flow quality / confidence. O: no valid
10 http://www. upixtech. com/ PR
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flow, 255: maximum quality {5 Hft G i 1)
valid & 2 A 0x00-invalid il OxF5 -valid ##f

R M ABK BE BT B 8, E 7 AR B 3R

A% B uintl6_t Wi in_E— > MAVLINK_CRC_EXTRA 1&, f#H]
CRC-16/MCRF4XX H:
T Sk uint8_t OxFE
k=8NS uint8_t WHWEAAERKE, FEAN O0xOE
QFIE uint8_t Bl 37 51 5 0x00 - OXFF fiii#f
R4 1D uint8_t ] I
2044 ID uint8_t [A E
WHWEID uint8_t ANEIYE S ID S M AS R 78 2 40 380 =X, [ 5 Sy 0x84
time_boot(ms) uint32_t Timestamp (time since system boot)
Minimum distance the sensor can measure [# &
min_distance(cm) uintl6_t
N 0x0002
Maximum distance the sensor can measure [#] &
max_distance(cm) uintl6_t
9 0xOFAQ
Current distance reading {# F G ¥ i3 (350
current_distance(cm) uintl6_t .
M EEAE (cm)
Ty Type uint8_t Type of distance sensor [l 5 4 0x00
B id uint8_t Onboard ID of the sensor [l &}y 0x01
il Direction the sensor faces.
E3Y downward -facing: ROTATION_PITCH_270,
upward - facing: ROTATION_PITCH_90,
14 backward-facing: ROTATION_PITCH_180,
orientation uint8_t
A forward - facing: ROTATION_NONE,
¥ left-facing: ROTATION_YAW_90,
il right - facing: ROTATION_YAW_270.
fiil %€ 4 0x19
) Measurement variance. Max standard deviation
covariance(cm’) uint8_t )
is 6cm. UINT8_MAX if unknown [ 52 5 0x00
horizontal_fov(rad) float AEH
vertical_fov(rad) float AMEH
quaternion float[4] AAEH
signal_quality(%) uint8_t A H
MR 5 uint16_t Gl

vE: BEEFIHPEASE “5.2 MAVLINK VI APM” Ay & 3 I5,
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5.6 MSP V2

1. MSP 4# Multiwii Serial Protocol;
2. MSP A V1. V2 orver V1 M1 V2 =AMRA, A7 548 H A V2 A
3. MSP H ¥ iNavflight. MultiWii, CleanFlight fil BetaFlight %% &%

F—ANE B ID A OxIFO1 FIHHE 0 R 3% FE B8 H i 5
H—H R ID Ry OxIF02 s 0 /% 16 6 i Bl

% 6 MSP Wil W%

244 HAERA YA
ik uint8_t 0x24
ok uint8_t 0x58
requeset or response uint8_t 0x3C
flag uint8_t i %2 24 0x00
5 ID uintl6_t | ANEHE ID xF A FFE S A, [ E Dy 0xIFOL
K uintl6_t HE B, [5EH 0x0005
HE quality uint8_t A5 FHARL R P30 RSO0 PR B A5
ik distance(mm) uint32_t 5 F A % B R3O I BE4E (mm)
[ uint8_t KM flag 23 B8, A cre8_dvb_s2 5k
ik uint8_t 0x24
ik uint8_t 0x58
requeset or response uint8_t 0x3C
flag uint8_t i %2 24 0x00
5 ID uint16_t | AFEVHE ID XF A FFE S Ak, ey 0xIF02
T uint16_t HEMEKE, [ 0x0009
i AL S o P 9 valid 16 R A O-invalid 1 245 -valid
quality uint8_t
PIFH
optical flow in deg measured about the X body axis
HE motionX(deg) int32_t i FH (L% 9L flow_x_integral(rad)) * (180.0 / PI)
Uik g deg, HAEAEBOK T 10000 %
optical flow in deg measured about the Y body axis
motionY (deg) int32_t i F (R R Wrl ) flow_y_integral(rad)) * (180.0 / PJ)
R deg, 1ZEBBOK T 10000 f%
D uint8_t [ I

e O TSRO ERER;
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N~ AR R E X

Y
X
4 FeALER &
. LT ]
Upixelstfil¥ INAV&$Z
t nasm T s
— S——

nasm |
ArduPilot/PX4 kiz

5 HLkJiT
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N BotgEiiH

AP AL AN OGN AR R SRS FL S . O BT O DRI AE B A BRI UL RO T, A
ERU R, 7E 1 RO A BRME A 7F4 [EC 60825-1:2014 Arifk. RERAIMR GAEIEN = M &
I IESFRURE IS AT 26 AF CREBIZ AT M A B ik B 5t S 26 10D . S BUEMT 7 A Inot i i 2,
AFFHE AL AT 285 1 R AR BOE R

TER: AEAARE R E DA B AT RE 7 7T e BUG R 4R 0 28 55

r N

CLASS 1
LASER PRODUCT
IEC 60825-1:2014

U SETR AR
9.1 BAEHMIERAFLT

O rlow
1,000
5001 BBV (EPEREYS RERSSRBE)
IREEIEER, RFERaET
HEEBTOFEEREME: 779mm
N PRSI AN, NN JNUNIND
R ALY A v e v
T EYERXIH
-500 -
- -20, 000
oo ) BT MBI, BB ESS TR B
0 “ 50 100 150 200 250 300 350 100
FlowX - Flow! FlowValid (BRiA e[, LUili I8 vl JFRY) - Distance DistandeConfidence (BRAJGH, Liili 8 [ JFRT)
am = - an = E §mm - Huﬂ mE I»nz Wixals -1 o | melmE | R e BT

TR devceNom: T

K6 IEHMEE CGBOGADGRD BB K
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9.2 FLMEREERRERLRE

[ FLOW_TOOL_PRODUCE v1.2.11

= o X
Xt wn BE TOF 7 EERS /AFF FRRgHH)
1, 000 ~ R
Distance & Confidence: 100
[ 20. 000 TOF Peak & Noise: NULL HULL
X & Valid: -24. 000000(10000rad) 245
Y & Valid: 7. 000000(10000rad) 245
it
SUN-X: 1. 452700rad
500 Sn-1: 0.369700rad
10, 000 Tine: 12480us
ol
0
- |
] o
s a
1= 1 g
g ol Mo
i W | 2 ®
=
o g
— 8
=
£-10, 000
=500 -
FEREARATR: XYIRFAFEARNER
+-20, 000
1:000 r T T T T T T T 1
0 50 100 150 200 250 300 350 400
FlowX -FlowY - FlowValid (BRiA XM, fiidiPd#n/ JFRI) - Distance DistanceConfidence (BRI XM, £iiti P nf JF5)
igd coms v MR TO/TL v BME 460800 v ITHEO  RE X Upixels v PRBY SILEE  TOFRE SUGAT Bt

IR deviceNum: 1

7 WOLHER . LR EIEE

P2 5 A BT bR AE 7~ 1«
¥t %: FE OA FE FF 04 00 BF 30 84 02 F5 64 9D 55 (84 02 fLESZillfEE 644mm)
WOLHEETE: FE 0A 00 00 00 00 BF 30 FF FF F5 64 1E 55 (FF FF fRE#EOCEER)
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+ FABOR

R7T FRHFH

P g i85
‘ MR 1A Bl e, fe % OB 7
1 EAHLT R .
BHAE, HEM.
2 SSCOM H: 1 T H A P VRGP N A o
3 T1 #AF M .mp4 MG BEaER: . BRI, RS,
o R TR e A EAIHL. SGRATEOE
4 T #2507 &R F M 20241219.pdf ‘ ‘
W1 R R TT 5
% . PX4. APM. MSP thil WHENH, UK
5 LR FHE A28 FH P F- M pdf
o : P R AL 2R
T1+APM #hi+MissionPlanner ¢3%.mp4
T1+APM #+QGC %% .mp4 ) ‘
6 ‘ PX4. APM. MSP "4z iy {ff F 45 £ M50
T1+MSP HrX+INAV &3 .mp4
T1+PX4 hil+QGC &% .mp4
7 UP-Tl.stp A TP S

T Wi UL EBORHE B R R AL
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