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Design of UAV binocular ranging algorithm based on NVIDIA JetSon TX2
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[ Abstract] When the drone is flying in the air, real-time acquisition of the distance information of the obstacle in front is the key
to achieving autonomous flight in the true sense. In view of the need to acquire the distance of obstacles in front of the UAV during
the autonomous flight, this paper uses the NVIDIA JetSon TX2 Al supercomputing module as the computing platform, and uses the
correlation function of the OpenCV visual library to make a single target and double target fixation and stereo correction for the
binocular camera, and based on this, a binocular ranging system with SGBM algorithm as stereo matching algorithm is designed. In
the case of image resolutions of 752 * 480 and 376 * 240, the ranging algorithm of the system is compared by the average of 20
experiments. The experiment shows that the ranging error is 4.87% in the case of image resolution of 376 * 240. At 4.78%, the
measurement distance of the binocular system reaches 7 meters, and the frame rate reaches 8.9 frames, which basically meets the
real-time requirements for obstacle distance measurement during the flight of the drone.
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Fig .1 Camera imaging model
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Fig. 2 Principle of binocular imaging
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Fig. 3 Binocular imaging system
Bouguet B 1EH FEBR i £ 22500 2 25, Xkl
15 MR
(1) RfEEAMPIL IR IER R . BT R ZIE
AR, ) R R IE AR BT LA .
R=S+«D=*S", (9)
Hr, D RFXAITE R R BVRAE(E A B A
5, S b R WFFE I A AR B, i — 203k 73X
(9) 115,
R=S*D=*S"'= (S «D? *S7") = (S «D? xS,
(10)

>

| (11)

WA 2 A ARHILZ 18] BB FE HE B R 30 3 9 Ze A1 H
PLHYE ERE R, (R, , 7] LLSEBAE A R T S
ERATBA X5,

(2) SRAFA TS IEH A, ARFE(12) A%t vfEe
HFER,,, . A, T AR AL PR RS

LR UL 2 2B BTS2 A AL A AT 0 T
GECNEIP

¥ T

Iel =T

VT

i _[-1,1.0

e 2’ (12)
-l. TX + T)'

.:_63 =e Xe,,

R, =[e .er,e]",
R =R, *r1,,
{Rr =R, *r,. (13)
2.3 SIfEIUED
S7AARDC 2 2 X H 0 v e O ) — 83, AR S
TEFH LA DC T b e 1189 SGBM B4 Sy XU H I R
Y SR D T 9 DBl E A A AR Y
VCRCHETT s # L T 24 T [ 1 i 2 i AR BE o A
PRI ; SR IBCRE 12 A R R B SR L A R R TE
OpenCV A SCEL R AR HAR AT
(1) Tkb3, SGBM k7K Sobel .1, L4
AL B, 5 — A PRECKE 2838 K F- Sobel 774k
HURBIEIR MR A (P R AR (H) B
W ES, P, B ER L RR R, B
30, P < - preFilterCap;
P, = 1P +prekilterCap, —preFilterCap < P < prekilterCap;
:r2 * preFilterCap, P = preFilterCap.
(14)
Hrp | preFilterCap 57—~ # %05 %1, OpenCV
A TEOL TS,
()R, 2 TR AR
@ Zead Fkb B 5 75 2 i G R0 B AR B A
B RAE I DA BB AN
@ JE BRI B TR AR U5 1245 B SAD AR
r, Hat B AT .

C(x,y,d)= 2 z | L(x+i,y+j) —R(x+i+
i—n jon

dy+j+d) 1, (15)
(3) BN, SGBM vk i K it R £
A7 b —4E AR B AR, R ST — A R 1 E R



32 /ORI B NS5 NMOA

510 %

PERREE TR, B MR R A UL AR 2 BT AT
BAF R, BAMMERER 022 PEFRAT H 2 fa] Fai
3T WTA ( Winner Takes All) YL #Y, 2277 7] BE & R
BEUNE 4 Fros, Horp, ROy 1) #f 4 B gl 28 R R0 )
SR AT et 2 A, HRE BT A T 1] 5 DE A AH
RS ICEAM, Hat A AKX IR R

E4 HEREAE
Fig. 4 Energy gathering direction
L(p,d)=c(p,d) +
T-Lr(p -r,d) i
min_',L,(p -r,d 1) +P, )',,_
]

"r}=d,ﬂ}.}j?d,mLf<p —r,i) + Pzii'

min  L(p = r,i),

i=dpipe..--d,

Horb, Lo s Ae RO R EG PP, oA
B RIS MRB S ZEATAE R NI 22 SR B 1Y
PRSP, < P, S =R S AUBGE A T IR
FAT5 1 A K BEA R A, R B 1)
O R A Ep I S SN LY T A g R/ W
¥

s(p,d) = Y L(p.d). (16)

(4) 5 b3, FEZAFEM T AL VCECE 1A
(A 22 PR — PR A DN 5 AR R A 5 22 A — BOhE A
T 3E DR A
3 LHRRERER

AL NIVIDIA JetSon TX2 g Ab -4 /N iR,
S1030( AT THR) A H A HLIE S - 65, T ULEL 5,
XHL 25 ST SRR S 2 SR T R A

(DASCLLEIGHE RK/N R S m 5 m B9 12 %9
R BE AR AR VR bR e AR, 22 A FRHIL A 0 R4 29 sk
B e S, 2ead T B 1) FH 5 Fbm i i %k 1
HATHRE 13 BN A AT HRPLE N S EOERE LS A )

WEF AR B, b 25 A AT ANIEL 6 TR A g 45 SR AU E
BRI,

8365.140 1, 0.0000, 399.323 9H
M, =8 0.000 00, 365.1348, 234.351 6]
8 0.000 0, 0.000 0, 1.000 0 H

D, =[ - 250.357 6,505.793 9, — 705.366 3,
- 851.954 5,0.000 0]

§362.2106,  0.0000,  402.323 9
M =¢ 0.0000, 361.4796, 234.351 9
€ 00000, 00000, 1.0000 §

D, =[ - 303.763 8,799.294 3,515.475 4,
- 672.489 0,0.000 0]
Hodr, M, M, 53 51k 2245 FIBILIR N S 506
D, D, 735 R 2 A FHBL A W8 S 8O R

5 XRFA
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Tab. 1 Binocular ranging test results
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