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TAEHIR <100mA
Di¥E <0.5W
WAL HEL IR 100mA
IHAE HF LVTTL (3.3V)
IFEN RS 115200
AR R Upix B, MSP V2
MavLinK V1 PX4. MavLink V1 APM
WG AT ] 3S LA
TAEIRE -20~60°C
A IR -40~70°C
iR UART
Rt 21. 2k15%10mm (K*FE* )
Hi 1.4 g
M7 i K/ HEE: 4° /5°
EWN: 88UMHTHRAIFR 12m B2 @OKLux f# %
T éwz S%HT R 12m B2 @OKLux R
Ehh: 88%REFRAF Tm EFE @100KLux &S
Ehh: SUIHTFRE R T BFE @100KLux M
TOF
bk v 0. 025~12m
IEORS 2 2. 57100cm ¥& % +3cm, Im™12m K& JE 3%LAM
WEEX 2.5cm
TR K 940nm
fd 5 =W, EH
M7 K/ 30°
i 100Hz
Feik BT >20Lux
¢ e N B R —AKE S 12, 5m/S
fd 5 =W, EH
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UP-T12-S01 REV10 7] LLAT UART 2 MR Ki%, Wl 2 AN, 4R EE A 1. Omm.

1234

K2 5=

R 2 F5l W DhRefic R
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1 5V
2 RXD
3 TXD
4 GND

3 http://www. upixtech. com/ PR



http://www.upixtech.com/

dyupixin

UP-T12-S01
T+ oL

M. #OWUAR

4.1 Upix ¥
4.1.1 Upix MU AR
% 3 Upix thil W 2

F5 BEHE S IV
1 A 0xFE et A0 T s bR iR
2 0x0A A5 (fEEAE 0x0A)
3 flow x_integral K7 X A4 25 5 BT R ) B A%
(upix T ) flow x integral
. P flow v integral ¥ NJFEIRER 10000
4 f int ==
ot atesrat R . WESCBRABT, FSEHRLL 10000,
P 3fe LA BE (mm)
5 56 flow_y_integral FMKFTT Y A8 s RN E A B BN A%
" (upix PP flow x integral #l
B ‘ flow y integral ¥ NJELRTE 10000
6 flow vy integral HIm o o
3 £ TFESEBRAIERT, FHFACERLL 10000,
# P LA (mm)
7 B integration timespan FJKF 15 b RORIE IR B B AR R B
8 o integration timespan H)&E 7T HI R TS Cus)
9 3] PG FE AR PO EERE B (mm) , LR AR5 0x12,
4 o N TN 0x08,  JUIOS Wl #E A S
10 O BE )
0x0812=2066mm
WA 0(0x00) FoRL, 255 (0xFF) fx Al 4E,
11 valid ) N N
I EN S YN T 1=
WOETEEBAS R, Lhin 0x64 R BOL R
e OIS 0 8 oo
BAE Y 100%
13 B XOR 3-12 775 Fp R
14 wBE 0x55 HE AL R 25 SR AR ([ 22 {E 0x55)

AP FIER B S HZEN: 115200 bps.

ASCR A B AERS a 1 ARG, 8 LAl 1 Arfs bz, HAdTE.
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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 HIEFT 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 R} 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

ghE 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& 7 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 OGN EEAE m) / (DL BB
integration timespan (s))™”
e RO RN, B2 51 S EEE
Ji] 52 2 < 15m, A7 A% I PR FC S
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 ff L & Whi+
M OO R (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 1D [#%E A~ 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
6 http://www. upixtech. com/ 7 A
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upixis
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 &

2 TELE AN PR RO R AL, N OOAFBOR

3 AT BAE R /N AR URGE NSO RBCR

V¥ 4: static const uint8 t crc_extra array[256]={50, 124, 137, 0, 237, 217, 104, 119, 0, 0, O,
89, 0, 0, 0, 0, 0, 0, O, 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, 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, 0, 0,0, 0, 0, 0, 0, O, 0, 0, 0, 0,0, 0, 0, O, 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
H—NH B 1D 0 Ox6A ¥tk i e |

FH—AHE ID A 0x84 Hy s A% HH B Bl .

%5 PX4 il A

SH 2 HERH iH
I Sk uint8_t 0xFE
AR uint8 t BB, [ 0x2C
wF5 uint8 t B )7 8115 0x00-0xFF fi§3F
. RIEAE BB IS, HT X5 E— M2 A
A4t 1D uint8 t . .
A5, [ 5E N 0x00
Y1 1D wints ¢ RIEAE B A T Fﬁf@ﬁ‘lﬂ*ﬁ%*ﬂﬁ
A, [HE Ny 0x9E
HE 1D uint8 t | ASFEIVHE TD X RASE] 78 S 57 8 5, [ %E 2y 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 fEFHL G
{;J integration timespan (us){H
; Flow around X axis (Sensor RH rotation about the
N X axis induces a positive flow. Sensor linear
jﬁ integrated x(rad) float motion along the positive Y axis induces a
4 negative flow. ) FHOLGR B
N flow x_integral (rad) /10000
Flow around Y axis (Sensor RH rotation about the
f Y axis induces a positive flow. Sensor linear
- integrated y(rad) float motion along the positive X axis induces a
positive flow. )R G FH]
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
8 http://www. upixtech. com/ 7 A
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integrated zgyro (rad) float RH rotation around Z axis [& 5% N NaN {H
) ) ) Time since the distance was sampled T1 [EHE N
time delta distance (us) uint32 t ..
0x00008235, T2 [# %A 0x0000208D
Distance to the center of the flow field.
; Positive value (including zero): distance
distance (m) float ) i .
known. Negative value: Unknown distance {§ 1L
S PO FEAE (m)
temperature ("C) intl6_t Temperature [# &N 0x0000
sensor_id uint8 t Sensor 1D [& 7y 0x00
Optical flow quality / confidence. 0: no valid
quality uint8_t | flow, 255: JRZ{H: 0(0x00) LR, 255 (0xFF) %]
A8, rpRMEER KBS BB e
REHe AR A B B S 8y, (H 7R AR B s
A B uintl6_t HiAMIN_E—/> MAVLINK_CRC_EXTRA {fi, f#iH]
CRC-16/MCRF4XX 593
itk uint8 t 0xFE
K uint8 t HEAEKE, [E 5w N 0x0F
A uint8 t i 617 515 0x00-0xFF fiE IR
R4 1D uint8 t [A
A% 1D uint8 t [& I
HE 1D uint8 t | ANENHE ID X R A [H] ) v B AR ors =X, [ 2 O 0x84
time_boot (ms) uint32 t Timestamp (time since system boot)
o ) Minimum distance the sensor can measure [&5E N
min distance (cm) uintl6 t
0x0002
) . Maximum distance the sensor can measure &N
max_distance (cm) uintl6 t
0xOFAO
: ) Current distance reading f# H LGRS
current_distance (cm) uintl6 t .
MEEAE (cm)
V=] Type uint8 t Type of distance sensor [#l %A~ 0x00
B id uint8 t Onboard ID of the sensor [@ &N 0x01
7 Direction the sensor faces.
34 downward—facing: ROTATION PITCH 270,
upward-facing: ROTATION PITCH 90,
14 ) ) ) backward—facing: ROTATION PITCH 180,
orientation uint8_t .
A~ forward—facing: ROTATION NONE,
7 left—facing: ROTATION YAW 90,
R right-facing: ROTATION YAW 270.
[if] 7€ 2y 0x19
; 5 . Measurement variance. Max standard deviation is
covariance (cm’) uint8 t . .
6cm. UINTS MAX if unknown [# %€y 0x00
horizontal fov (rad) float A A%
vertical fov(rad) float FAd H
quaternion float[4] A A%
signal quality (%) uint8 t A A%
AR 56 uintl6 t s
9 http://www. upixtech. com/ 7 A
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vE: EEFHIERS “5.2 MAVLINK VI APM” S yEE H T,

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 1l BetaFlight & &5,

F—AN R 1D A 0x1FOT R0 o 1% BE B9 B0 |
H—HE R ID N 0x1F02 A 3HE 0 R 15 G -

% 6 MSP hil N %

244 HAERA YA
B uint8 t 0x24
ok uint8 t 0x58
requeset or response uint8 t 0x3C
flag uint8 t [# 5 N 0x00
& 1D uintl6 t | AFEVHE 1D XA BB 08, 852y 0x1F01
TS uint16_t THE SRS, [0 0x0005
HE quality uint8 t 57 R AR B WAL IO G N PR LA
ik distance (mm) uint32_t A5 FHAR R P HBEOE I REAE (mm)
56 uint8 t BB flag 2IVE B8, HH cre8_dvb s2 Hik
otk uint8_t 0x24
it Sk uint8 t 0x58
requeset or response uint8 t 0x3C
flag uint8 t [# 5 N 0x00
& 1D uint16 t | ASFHE D XA R B 2 ks 2K, [ O 0x1F02
TR uint16 t HESEACE, [E5E 7 0x0009
ol bints ¢ AR MR valid fH: 0(0x00) B2, 255 (0xFF)
T EE, IR O B A B
optical flow in deg measured about the X body axis
HE motionX (deg) int32 t 1 (PR HMLET flow x integral (rad)) * (180.0 /
ik PT) #epl deg, IZAEAIIK T 10000
optical flow in deg measured about the Y body axis
motionY (deg) int32 t {5 (LG ML) flow v integral (rad)) * (180.0 /
PT) ¥/ deg, IZ{EMIBOK T 10000 f
52 06 uint8 t Eills

e O T RO ERER;
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R R — R, 7R 1 GO0 AR I A TEC 60825-1:2014 Arifk. N ERFHR RAEFER =ML B
ISR E B AT 56 AT CREBR AT W B 208 264D o AT DT 7 08 o i o) 2,
WA AT 22 S R A BOL A

VER: ARG IE DA B BT R 7T RE- S BUG IR 4R 5 2 57

P

R

CLASS 1
LASER PRODUCT

IEC 60825-1:2014
A\ ’/

I\ BRI A v

8.1 MNEENERARF

s BESRYIH (EFPRREYSRERITH)
RZEIELE, R CREET
WEBTOFIER(E: 779mm

T O AN A N NN /\f EVANEIVANEIVN |
/Arf P STTTITY

ARy il

Flow 10000rad
°

500 -

F =20, 000

1 ovo )| BT TR, SRS IR BIE

0 50 100 150 200 250 300 350 400
FlowX -Flow! - FlowValid (BKikJ:f4i, fi:li P wiJFK) - Distance DistandeConfidence (BKik Jef4], sl i JF AT
wE om v @R T v EME smm - fFEQ I&s i»nz Wixds - i I
1 2 8 -

TEERY denceNomT T
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. BIE L
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1, 000 FReasiR
Distance & Confidence: 00
[ 20, 000 TOF Peak & Noise: [ WOLL
X & Valid: =24, 000000 (10000rad 245
¥ & Valid: 7. 000000 (10000rad) 245
it
Sn-x: 1. 452700rad
500 SUN-Y: 0. 369700rad
10, 000 Tine: 124800
LT
o

Flow 10000rad

|
A 5
]
" ) 3
l s
t-10, 000
~500

FEREIRATRS . XYIRFAFEAHINER

I -20, 000

~1. 000 -

0 50 100 150 200 250 300 350 400
FlowX -FlowY ~FlowValid (SKik XM, fiili A JFKI) - Distance DistanceConfidence (BRiA J:H, fi:li P nf JF K)
@& cons - WR TO/TL - @4FE 40800 v ITHEO RE X Upixels - PR 15 TOFHRE SIAS Eiftii%
| iagEE deviceNum: 1

K6 BOCHER. JeR AT BIEE

P2 5 A BT bR AE 7~ 1 -
W¥eH % : FE OA FE FF 04 00 BF 30 84 02 F5 64 9D 55 (84 02 ftF5iMIEE 25 644mm)
BOGHEFE: FE 0A 00 00 00 00 BF 30 FF FF F5 64 1E 55 (FF FF ARG ERD

i HAnBOR

RT HRHHHR

lpicss A% P

MAREERGE A ot . BE A St B 7

v H
) ERIHLT A REHIE, FEM.

2 SSCoM #i 1 T H AR G B TR P A A
3 UP-T12 #AE 4. mp4 MAEFE: BHOER. EANLRMEH], JER
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4 T 2507 S T 20241219, pdf N -
e ’ I AR

L% . PX4. APM. MSP WMy A BENH, LIIIE

~ N - \“ /\Q
5 ﬁl:%ﬂ?j'iﬁ] WAT /Eﬁﬁ)ﬁq;‘ﬂﬂ' pdf ?ﬁx}§ﬂ‘]ﬁéﬂﬂig§io

UP-T12+APM #pi¥+MissionPlanner &#%. mp4
UP-T12+APM PpX+QGC &4 mp4

6 N . PX4. APM. MSP &% fn o] fa FH #5447

UP-T12+MSP Fp+INAV K 4%, mp4 AT AL AR L

UP-T12+PX4 P +QGC K #%. mp4

7 UP-T12. stp A VAl 25 R

E: R A ESRHE R R B AR .
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