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Abstract — The RC-AUV team developed
an autonomous underwater vehicle for
participation in the international underwater
robotics competition RoboSub. It was decided
to name the AUV in honor of the famous
scientist, founder of Russian underwater
robotics, — Academician Mikhail D. Ageev.
The team will participate in this competition
for the first time, therefore RC-AUV team
designed and built a completely new and
technologically advanced device. !

Eight students of various qualifications
worked on the submarine project throughout
the year.!

During the work, the team developed
various peripheral devices. !

The AUV consists of systems as a stereo
camera for visual coordination and
propulsion system with six thrusters.
Torpedoing launchers and magnetic devices
for dropping markers are on the AUV as a
payload.!
|

Index Terms — Unmanned underwater
vehicles, Underwater technology, Stereo
image  processing, Neural networks,
Hydrodynamics.!
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B. Manufacturing and materials.
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EVELOPMENT
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A. Main Unit!
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B. Payload Hub
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C. Battery
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D. Additional Unit
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I Hydroacoustic System
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A.  Computer vision
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2K Mission planning!
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JONKI™=KICT+, 18*1_914 _T*gIN2**1!

(! ChWCHHISCAL&GIHC; "GL ;

MIHSHE ™ ()*+, 12 *N+/11%4*8 16/N!+14*5678*16/!
)5*1, 6118*! .91+-)-, /§16/6)6+88E! 9. 7-06/N! . /1)5*!
2-8%0! . 918+0)! E*+2(1 PE!)5*! - *N6//6/N! _9!)5*1 E*+2!
<=">fl )5*1 1.3/*1! 7+, *2+! 3+0! +00* , :&*1f!
*4*2E)56/N! 3+0! 1*06N/*1! +/1! .21*2*11 9.2! <!
4*5678*1, . 1-8*0KIH/N)5*1/*T)IP-+2)*2013*196/605*1!
3.2B6/N! 36)5! )5*! , +6/1 , .1-8*0! +/1! 0)+2)*1!
1*06N/6/N!)5*1+7 . -0)67! - . +21! - +))*2E! 1+7Bf! +/1!
4*5678%192+ , *K!

H/1)5*18+0)!P-+2)*2i!+7)64*1)2+6/6/N! 3+0!5*81! [!
)6, *01+1 3**B16/1)5*1 1. .81 +)1)5*101.2)0! 7*/)*2%!
S-7506, *13+011*4 . )*11) . 11* - ~NN6/N!2*N-8+) . 20K!
&B80.16/!1 & 12686 S+EN)*0)01+/111*4*8. 1 , */)! . 91)5*]
) 21F LN s X/ 112*0%) 1 3*2*17+4226% 1) . -)il6/ 12— /*%
Z-8E")5*IN2+ - :*213+011*4*8 . 1*1K!

(! &$DAJIVGCMXSCAL;

HSH& " (! 3.-811 8B*1 ).1 )5+/B! +8 )5*!
7. o 1+/6%01+/116/16461-+801 35 15+4*10- 1 1 .2)*1!
~0!)5601E*+216/78-16/N0!

of L5 $*/)*N 9.2 #1670l M*4%3_ 1, */)!
9.205*1. 11.2)-/8)E!). 1 18E!12.9%006 . /+310B5E805/!
1247)67*14/1196/+/76+810-11 .2) !

of L5 $H/)*2 91 #. 1 )67019.20 ,*/) 26/N!
+/10)5%1) . 8014/ 119+ 7686)6%01 12 461*1 !

o SHETH/H0IM , 6)2EI&E*BO**419. 2196/ +/T6+3!
+/107., 12%5%/064*10-11.2) |

o ACHMH&S! H/)*8! 9.2) 12.4616/N! ./ 4211
*§%7)2. /670K
|

(Ml  HCICHCASC:

JUKN &KIm5 . -fI&KTY + Y KIX - L IGKIh-{1+/ 1Y KIB5* /X!
H/72* , */)+8! /*)3.2B! P-+/)6F+)6. /0! L.3+210!
§.008*00! 7//0! 36)5! 8.3! 12*7606. /! 3*6N5)0K!
+2h64112*126/)1+20640" 1=<=_=[ [i!<=""1!

J<k! 5 +/18%20! S+2B!*) +8InS . 168*A*) (<01H/4*2)*1!
#*061-+80! +/1! Gb6/*+2! ?.))8*/*7B0ko! 2018
IEEE/CVF Conference on Computer Vision
and Pattern Recognition'c<=""gd0![\""=%[\<=K!

J_kU o GB-f! \V*3*6! *)! 48! nj; ;MOT ;6/N8*! ;5.)!
S-8)6? . TIM*)*7) . 260! ECCV1e<=""ad!
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HE CENTER FOR ROBOTICS

EVELOPMENT 4(45{,;/

I a

EWWCAMHN!&NIChWCS$SL&LHIA ;!

Subjective Measures

Maximum Points! Expected Points!
L5*I-)686)E! . 9N5*N*+ | 13*:06)*! \=! \=!
L*75/67+81S*26)1c92. 10 =2/+811+1*2d! ""\=! "\=!
V26))*/1 ) E8*1c92. 10 -2/+811+17*2d! \=! [\!
$+1+:680)E19.21&=). /. , . -01?*5+46.21c0)+)67! "=zl "=zl
$2*+)646)EI6/!1 ; EQ)* , IM*06N/!c0)+)6710- 1N6/Nd! "=zl "=zl
L*+1™/69.2  1c0)4)6710-1N6/Nd! "'zl \!
L*+, 1(61*.! \=! \=!
W2*hp-+869E6/N! (61* . ! "=zl "=zl
M6072*)6. /+2E!1 .6/)0!c0)+)67!0-1N6/Nd! [=! =l
Total! 650! a[=!
Performance Measures
Maximum Points!
V*6N5)! el | o il VY Gals T Ll >>iq!
S+B*UL 21*1.1.4*23*6N5)! . 2106F*! - E! , 6/-0N\==Ill _ +2B*2!
X4)*0IW+001)52 . -N5! "=zl "=zl
XH)*01S+6/)+6/196T*115*+16/N! "\=!
X+)*015.6/17861! ==| ==|
XH)*0IW+00N)52. -N5![=r10*7)6. /! ==I ==I
X4)*01 7 )ES*! 1"==lcqT!, +Td! g==!
$.88*7)W67B - 10152-7696Th! X +2867! [==I0!_:0*7)!
1.-88.3)5*InW+)50!c<!). )+8d! "==IJI0*N , */)! <=zl
S+ENCH+, 162*001 & /BN H+88*1 ! ==fla==! ==|
M2 11X+286701. 3 1% /0818 . 0*1! i==l""===Il! | +2B*2lc<!1! i==!
M2. ITX+28670!S . 4*1&2 , ! ==I
:)+B*N52. -NSIF*+2)01 T 1*/1J4+801H . 4*2! g==f""===fI"<==I1) . 21*1 ! g==!
:)+B*N52 . -NSIF*+)0IS . 4*1)5*1§*4*)! [==!
:)+B*1)52. -N5IF*+2)01? . /-01%!$p . 4*21 T 4+8! ==I
CTIL.0*) .1 -/86N5)0! ; =29+ 7*16/1&2%+] M'==z| "'==z|
CTI1.0*).1; =/8N5)0! ; =29+7*136)5!. :0*7)! [==I01_:0*7)!
CTI1.0*N).1;-/86N5)01 T 1*/17.9%/! [==!
CTI1.0*)._1;-/8N5)0IM2. 1!W67B-1! <==Il_ :0*7)Ilc$H2-7696T!
#+/1. , IW6/N*219620))+0B! \==! \==!
#+/1._ , W6/N*210*%7 . /11)+0B! "\==! "\==!
H/)*2%44*5678*1. , , -/67+)6./! M'==z|
16/6051)5*! , 6006./!36)5!L! , 6/-)*01c35.8*!1! LT"==!

Total




8 THE CENTER FOR ROBOTICS
' DEVELOPMENT (4‘,{,,;/ -
E&WWCAMEh! 20 BISWIACAL! ; WCSHHS&LHIA ;!
Component! Vendor! Model/Type! Specs! Cost!
?-_E+/TE!I$./)2.8! $-0).,! ;E/)+7)67! si=!
]2+, *! $-0).,! W_BE*)5E8*/*! | s"\=!
V+)*212. 9. -06/N! $-0).,! s\==!
V+)*212. .9 #J (S&DC#! <I$.//*7). 2001 [\!$+:8*! s [!
$.//*7).20! W*/*)2+).2!
L52-0)*20! $-0).,! ?2-058*00! | atsa=!
,-).2
S.).21$./)2.8 $-0).,! s"\=!
TONSHG*4*8l%. /)2.8! V*196T!22_B*/! s ==
§+1). 1!
&7)-+).20! $-0).,! s"\=!
W2. 1*88*20! $-0).,! s"\!
?+))*2E! $-0).,! [0"<I! _a&>b! s<\=!
$./74%))*2 $-0).,! s"'<!
H*N-§+).2! ?S;1$./)2.8*2 s"i!
$w=! H/)*8! H/)*8IA = $! s[ ™
Xw=! A (HMH&! Z*)0./'Lh<! s[[>!
Z*)0. /' . +21! $-0).,! S\\>!
Lw=! X. .Ng*! $.2+8! si\!
H)*x2/+81$. , , ! C)5*2/*)B&AH ; I<_<!
A*)3.2B!
CT*/+ls$., ,! VE6]612. -)*2! s"\!
H/)*29+7*!
W2.N2+ , , 6/N! S
G+/N-+N*lcWGd!"'!
WG!I<! WE)5./!
WG! ! $5+6; 7261)!
HS ! s\=!
$+, *2t! D-2.B*0-! s"\=!
#.)+)6/N!;)*2x ;)0 84! mCM!S6/61$+ , *2+! flul<k=! s\==!
$+, *2t! TONS)*75! ;¥4 +1*2)-2*1 sa"!
$-0).,! $+, 1. +21! s"[!
TEL2.15./*0! $-0). ,! _ts< =l
TE12.15./*0!- .+21! $-0).,! s !
S+/61-8+).2! #J (S&DC#! V+)*212..91;%24.] s"'<=!
&8N 26)5 , 0014606. /! S.B*IAN)!; S M!
&8N .26)5 , 001+7.-0)670! L.&!
&8N . 26)5 , 00! mCM!; MD{!J SWG!
8. 7+86F+)6. /1+/1! J$GIWSG!
, t116/N!
&8N . 26)5 , 00! $-0). ,!
+-)./. ,E!
JI1*/10.-27*10.9)3+2*! J7). S+ ]$GH ISWGE!
JI*/$ 0 L*/0.2! ]8. 3!
p)il F&GIWSG!
L*+, 106F*!! g!
L*0)6/N!)6 , *0! [==520!
06, -8+)6./!
L*0)6/ND)6 , *016/%3+)*2! _a=520!




THE CENTER FOR ROBOTICS (
RC- lllW

) DEVELOPMENT

A. Russian-Chinese Robotics Tournament
MIH/1+116)6. /7). +881)5 . 0*1#-006+/0!35 .. 18*+2/* 1!
+H8. )+ =)L 2L )670136)5!)5* 5% .91 -2D)*+ , !
3* +80.1 */8NS)*/*1! 0*4*2+8! $56/*0*! &!
#6700 ) =2/+ %) 2 *)3**/1 #-006+/0! +/1!
$56/*0*!). BHIg+7*1 _/1)5*I<[)5! .9 S+E!6/1)5*!
JC] = !-/64*206)EK! I, *, z*201 .91 _-217. , I+/E!
5*1*11) .1 2N+/6F*1)5*1 7., 1%)6)6. /0! +/1!+80.!
6/)2.1-7%11 -2 #I ). )R +-16%/7*)
7., 1%)6).200 +/1! -/64*206)E! 0)-1*/)0K! L5*!
7., 1%)6)6./! 8+0)*1! 9.2! +: _-)! al 5.-20! +/1!
5-/712%101.911*_ 18*13+)75*116)1+/11)+8B*1!) . 1-0K!
L5601 3+E! 3*! _/7*1 +N+6/! */N+N*1! )5*!
7., 5 -/0EN  0I12%+1! 6/9.2,+)6./! +:.-)!
#6700 #7110 */7.-24N* 10 1*_18%1 )1 0)-1E!

TONKL+ , 155+1%21&7) . 14/ 11#-006+/1+/ 11$56/*0*1
142)6761+/)01.91)5*17. , 1%)6)6. /!
B. Underwater Russian Students
Tournament in Tula
MIJ/ISHE" W 1§16/1)5*IL-8+1; -4 2. 41S686)+2E!
375, .801% , 18 E**01 .9N5*I$*/)*219.21# . - .)670!
30688! . 2N+/6F*1)5*In = /1*23+)*21# . = .)6700!86/*!
36)56/! )5*1 92+ ,*3.2B! .9 )5*! &8B%#H-006+/!
076*/)6%7!  +/1!  )*75/67+8! 7., 1%)6)6./!
NHALC#H&o! +, /NI E_-/N! , */kl L5*! , +6/]
LNH/BF*21 9N5*1T7 . 17%)6)6. /1601)5*1] . -/1+)6. /!
9.2! &0060)+/7*1).1)S*IM*4*§_1 ,*/)! .91 ; , +88!
C/)*2I260*0I 6/ 1)5*1 ;76%/)6967! +/1! L*75/67+8!
15*2%1S%. , 1*)6)6. /042*15*4116/1)5*15+7B+)5. /!
9 2, +)K IW+2)676I+/)0!/**1!).!7./0)2 7)+101*76+8!
1*467*19.21)5%1 | 6/6%& = (19.2!)52**1 1+E0! +/1!
12.N2+, 1 6)! )1 1%29.2,1 )+0BO! 6/! )5*! 1. 8!
;)-1%/)00 +2264*10 2., S.07.3§ L-8+!
J2*/ =Nl L+)+20)+/780 ; , .8*/0Bf! ;)+42.1.8)
D62. 441 W*2 , i1 LE- , */§! M+N*0)+/K! CO1*76+88E!
9.20)5*0*17. , 1*)6)6. Z08)5*1$*/)*219. 214 . = . )670!

l'g

E&WWCAMHNIB0IT = L#C&SFI&SLHCHLHC; !
!
.=01-/1*23+)*2

5+011*4*§_1*11+1)6/E!+-)./. ,
2.2.K

JONKI<K! (8+1608+4172.8.).40!; *2N*E|S =/1+/1)*+ 18+ 1%))
&Y). /T RJINIT . 19)R)6./)
[
C. Robotics Tournament 2018
MIg-20*+, , +)*015+111+2)6761+)*116/1# . - . )670!
L =+, /) <="g! )1 8+0)! 3**B*/1f1 L5*!
D670 L. -2/+ ,*/) 601 +18.7+81 7. , 1%)6)6./!
35*2*!E-—!/**1!)- I1T*06N/1+/21M2 N2+ , 14122 )
)-11+001)5*! _z0)+78*1 7_-20*16/10-0)! <[! 5. -20K!
L560! E*+20 _[! )*+,0! )..B! 1+2)! 6/! )5*!
1%)6)6. Z61+1) . )+81 91" =11 _18*192_ 1™ )]
\['E*+20(! J-2!)*+, , +)*0!). B')5*'9620) 18+7*!
+/113 . /'A(HMH&!Z*)0. /v!!

PNK!_KI&/) . /1+/11&8*B0+/121+2*11* - -NN6/N!2.. - .)!
!
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e
D. MATE Russia-Far East Regional ROV
Competition
MISHE="""fl<="">(l6/1(8+164 .0) . BMH)!&1 , 62+8!
A*4*40B_E! S+26)6 , *! ;)+)*! = /64*206)E! 5.0)*1!
S&LC! #-006+%]+2! C+0)! #*N6./+8! #JI(!
$., 176)6. /K L5600 60! )5* 969)5! (-:68**!
7., 1%)6)6./1)5601E*+21+/113688! - *15*4116/1)52%*!
78+00%00! £#+/N*200 A+46N+) . 20! +/11 ;7. -)K! L5*!
7., 1%)6)6. /1 3+014))*/1* 11 EI™ 1)*+, 01 )5*2*!
+2*1 [g! 0)-1*/)0! 92. , ! ™1 ).t "1 78+00! 92. ,!
(8+164.0).Bf' A.4.06:620Bf! D2+0/ .E+20Bj!
S-2,+/0Bi! S.07.3 +/1! L.SEH))KK! &7).7!
D./0)+/)6/ . 41+/11&8*T+/1*21 3*2*10-1IN*0!35. !
*4+8-+)*11)5*1)*75/67+8! 12*0*/)+)6. /0! .91)5%62!
2.7 K&/ /1G. z . 41*4+8-+)*111 . .8, 6006. Z0K!

L3 x| !
PONKI[KE; *N*ENS-/14+/11&7) . /'G - - L 42%1*4+8-+)6/N!
, 6006./1.91+1075. .81)*+ 192, IL .8E+))6!




