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3 B EERSY

3.1 FRIFHENR

Sdk: OpenCV 3.2.0

FEALEC & -
SAZSFERAENL: 200W EiE USB H45 kA4 ik SONY IMX322
BEE http://m.tb.cn/h.32i2jel
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S IR A

(1) @ yuv EIE SO IE 2GR RAe g IR IE—— 20~ [ 9
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(3) K5 B A ULt A il 2 55 R ik 2 —— 2 8 5 9 ) 0 2 B0t
AFRELE, e AT A 1 il £k
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7E RoboRTS HJEAt I, 437K Lb 2847 N4 N:detect block; search buff ; auto
supply ; offensive

3.3 HRBEHEREI

3.3. | R EHE

system structure
. Gloab planner
Behavior 2018_SC_G1 :
tree D . ICRA Decison
ecision Local planner
decision planning
Policies
blackboard
Armor detection Elecistesioy
ol Localization map
Color detection SR 7SIt
detection
detection
core
messages
Camera Camera . . .
serial Rplidar_ros wireless
DH-mercure uvc
Driver

wn EEAT, ATPAMER Z RTS HEZEHE fe yan BB a5 0 - s o BB R
X4 N=)Z: Driver Core Policies =2 2 8] X [a] 1=,

3.3.2 R FHE

ARGy B CABESE — A hs i ou i, dn s
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3. 4. 3 BRERSTEH
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3.4.4.1 B IRBIHIE R R

(D
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MR YUV I TE SO 6 2 AE S E BARFIE—— LB RN G
SRR O R IR AR A, A Z1RDO.
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(4)  CREJ I A AT B 0 ith 2 5 i 28 1) i BB OR BIObRfE 22, 7 H Ao DL TG Fr) 3
i X3 B Y S R2L e [ 9T £E X 5k

(5)  FSLA I A2 FEEAT AR (A SR 2, SR AR5
i 126 R Lo

it RE B an B s -

Param.init
Camera.init

v

Publisher pub
Subscriber sub

Permission==1

»
&&!Save.empty N l
Camera.grab Y \ 4
N
% BGR2YUV Sub iofo
inRange N
Filter Y

Rotate

Get capture

i Permisssion==1
\ 4
ICapture N
empty N Y Update .x,y,yaw

Img to
vector<Point>
) \ 4
points
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Save
polynomial curve fit P
<
< \ 4
A\ 4
Exit(0)
Exit(0)

i S

urve Reliabilit:
Comparators

3.4.4.2 Bifa AL #
(1) BGRTOYUV
YUV SRR E S BRI AE S B S TR R IE R, TR 5 FF i i
A AN E AT LS ek EL T, 8 T DA BARARG £ 2 1 SRR 2R 1 AN 56 G oR

16



(2)

MK K. YUV & —NRIESG ik, S0 e B BEAARHESI 770, mres
73 IR Z A B A% 2 6T YUV A6 X BB 46 1 DR 2 MPEG-2 VIDEO
T IR, SRR — LRGN, FOCIR 2 AR
BoX B M . X E K P :  http://msdn.microsoft.com/en-
us/library/aa904813(VS.80).aspx

W7, PLEAR R IR A BRI A o SR SRIEAE, yuv AHXTT hsv AT rgb [
WAAAE T, e B A R B R, BT Y i, e R
W, T ou. vIBE EFERRAN Chy CriliE) 2 HIARERE 24w B 6 i £
MBI IREREE. WEFR.

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

]

PRIIXH, fEid RM RS 0—2 T, XA 2 Robomaster LL 5§
LAVBE SRR ? A dji Fa kN ? ZRURERER, A yuv
Fith, 23 [8] I 7E R(red)o(or)B(blue)oMaster [ HLFE 3%y FHE S AL T .
ATEEVE R A ER A ol R 2R AN 17 4B — YR A FH I R0 3 1 2% AR
Fo b, R EIAE RM A2 Z) 22 b 363 BT MBI RCR,  FF4E 3%
AL R 3] T B E T F debug & 0 —HR, (TS
inRange

XEABESBIAE 25, ANEE RS2, 20 EET
3T debug & 11, AHWEBIFKIE—T, SEEOALET T

Img before inrange
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Img after inrange

(3) Filter Rotate and Find Rect
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Filter ib2 IR IRV A 5 -
HH R R 2 TR A
i SIAD T IESES iR
medianBlur(output, output, 3);
dilate(output, output, element55);

Rotate
VE:-FRVE B SV
void ImgRotate(const Mat &srclmg, Mat &rotatedimg, double degree)

{

int h = srclmg.rows;
int w = srcimg.cols;

LI RXIGLEHTISE S T~ EAXS 75 26 K9 K 1E 77 TE 1R

int diaLength = int(sqrt((h*h + w*w)));

Mat templmg = Mat::zeros(diaLength, diaLength, srcimg.type());

int tx = diaLength / 2 - w / 2,// J7 & 7= 75 757 I L 19 x A f

frist_tl.x = (float)tx;

intty = diaLength /2 - h / 2,// JR & 2 | 7R L HT y A ER

frist_tly = (float)ty;

srclmg.copyTo(templmg(Range(ty, ty + h), Range(tx, tx + w)));// 727 K55 & i) 2 Fr Tl 7]
<

VZE Rl s
HI 00 i A EFE T
Point rotatepoint;
rotatepoint.x = rotatepoint.y = dialength / 2;
Mat rotaMat = getRotationMatrix2D(rotatepoint, degree, 1); // FFIK - LEFEFEHT 174125
HE
warpAffine(templmg, rotatedimg, rotaMat, Size(dialength, diaLength));// 27T 175/ 35 .

return;

FindRect
//build the rect for all connected region
std::vector< std::vector<Point>> contours;
std::vector<Vec4i> hierarchy;
findContours(rotate_output, contours, hierarchy, RETR_EXTERNAL,
CHAIN_APPROX_SIMPLE, Point(0, 0));

std::vector<std::vector<Point> > conPoint(contours.size());
std::vector<Rect> boundRect(contours.size());

int number = 0;

for (int i = 0;i < contours.size();i++)
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approxPolyDP(Mat(contours[i]), conPoint[i], 3, true);

boundRect[i - number] = boundingRect(Mat(conPoint[i]));

float rect_long_0=0, rect_wide_0 =0, rect_shape_0 =0;

Point rect_tl_0 = boundRect[i - number].tl();

Point rect_br_0 = boundRect[i - number].br();

rect_wide_0 = (float)abs(rect_br_0.x - rect_tl_0.x);

rect_long_0 = (float)abs(rect_br_0.y - rect_tl_0.y);

rect_shape_0 = rect_wide_0/rect_long_0;// wide /high

//std::cout<<rect_shape_ O0<<std::endl;

//select the right size

if ((rect_wide_0 < RECT_WIDE_MIN) || (rect_long_0 < RECT_HEIGHT_MIN) [/
(rect_shape_0 >RECT_SHAPE_MAX) || (rect_shape_0 <RECT_SHAPE_MIN))

{
boundRect.pop_back();
number++;

}

else

{

cv::rectangle(rotate_output, rect_tl_0, rect_br_0, Scalar(120), 2,
2, 0);//draw the rect }
}
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3443 AR

W SRR, FFUAE AR 2 £
bool polynomial_curve_fit(std::vector<cv::Point>& key_point, int n, cv::Mat& A)

{
//Number of key points
int N = key_point.size();

J/ FIEHERE X
cv::Mat X = cv::Mat::zeros(n + 1, n + 1, CV_64FC1);
for(inti=0;i<n+1;j++)

{
for(intj=0;j<n+1;j++)
{
for (int k=0; k< N; k++)
{
X.at<double>(i, j) = X.at<double>(i, j) +
std::pow(key_point[k].x, i + j);
}
}
}
/) FERE Y

cv::Mat Y = cv::Mat::zeros(n + 1, 1, CV_64FC1);
for(inti=0;i<n+1;j++)

{
for (int k = 0; k < N; k++)
{
Y.at<double>(i, 0) = Y.at<double>(i, 0) +
std::pow(key_point[k].x, i) * key_point[k].y;
}
}

A =cv::Mat::zeros(n + 1, 1, CV_64FC1);
/] RAFHESE A

cv::solve(X, Y, A, cv::DECOMP_LU);
return true;

3.4.4.4 HIRB R R LB S
R T AMRE, SiAHSTE 7 =2 0a0S IR E, 20 Ehitix s 2501
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K F, AR AR H Bl T2 R K H 26

XH T LEFRIN RS, GRS T A B I B (VU RF AL, X6 i 28 2 S R
T, RHEIRT 05 WHhZA T, SESYNT 0o KRN, RATEBE
e as5° 2l HEON IR IEREL, A7 GOV, L, 205k g
o TMa, SXNE T # 22 A E AE  FR A B2 2k Fr o JLF- AT RASR B I A e Ak
HMHIE B I

HI cv BRHL polylines e t i b Ze e 78 JL IR b, b T s B A AR 22 A
BAFAERIGE O ) 457 Jeffr, [ 2 7 JL 11 A il 2 0 AN 15 i 20 G ] 9 X 3
#o HY 1 J5 {8 Debug, MKIHGEFR HHI/ERIE L, = 2 i Hh 4 in 145 24
FIE T I st 2 s

3.445 5 HLES

EAE A — LTI RENE UL & ISR 45° Jiekeja ek . SHsLik
17, HEERAAFAE 5E SRR SR S 4005 Rl i 26 o IR ihad 255t
HEBMERE AT KI5 BB R Tzl & ith 2 0 IX Sl v A A8

REWMEEE, & 7 AsMEZIE AR, F IR G R TG ihk
VEZ2, FFRIUZEAE T30 = A LU BIEEAT 200, SUINER 25 2R 7 R Il I 9
Lz SN RAE NG, BB, 355 B B @ s T & i 2 S 5

X BT JifE Debug KZEREM ov MIEREL cvPutText BRI RTER B
B A bR e B EFTREUE 8 B .
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3.4.4.6 3R E (todo)

XA OB RO BB L B A, TR LLFRAT I B R SEAE AR N
FAE A R BEAT AR, FIE S — MEZA S P RARILEC R L (RS
RS AR ). ZEE SRR T, [ LLZBREMMIE— SRS
BRI BE . ZXFERUEA L H O EES R 7. BT ARREZE
ML, AESERRIE AR T IFBOA AT T YU e i A2 2 Ky ok 2 oM
285 52 EE B S 1 o [ A SR A D BB W AR « 1K LS HY 00T 1%,
Py SR A B

3.4.5 ARIZEE

3.4.5.1 BB EAT AW

TN 5, R R R R BIERER.
FE RS F AT AL detect block; search buff ; auto supply ; offensive
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Wing_bot_game_start_selector

Detect_second_block_condition

Buff_exist_condition
ff.

Buff_exist_selector

detect_second_block_selector

Y
Buff_wait_action
- - second_detect_finish_condition Set_second_detect_permission_action

gain_buff_pid_action

second_detect_finish_action

no_bullet_dmp_condition_

no_bullet_detect_condition

no_bullet_under_attack_condition

Get_Auto_Supply_Sequence_ no_bullet_whirl_action_

G,Aumju pply,Actio) Gpply,Auco,CAM,ActioD

Offensive_selector

A4
under_attack_condition
go_center_defend_action

dmp_condition_

detect_condition
Shoot_action

Turn_to_hurt_action

3.4.5.2 iR A ERG B

BRI R OE R TIR, B LEBRAIAE R BEAG BR A4 55 b fal B s 2
Hk, N A BSO R, Dy, JE3Rn, A7 BB 25 R0 Frbs Bk IH
REWS 1L LL3E

FERX R, BARIA T AT P B
(1) 75 ZERNTE b (14 o7 B R ] Wil 2 53 245 45 1) HTCHRCAE B A vl B o Pt R

WIAAEAEAE 2 B3R 1~3 DGR AL &, BT/ 2L 2 M B R 5
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HO X S AN T IA AL B AT R

(2) TERRZEHKRIF, gloab planner 5 local planner £ B AR AN 2 4
HW, BERAREESMR, XWERTJE ST, gloabplanner A&k
AL AR S A B AR RS, AL gloab planner RIHEZ AN local
planner TER—NAEIERR . T8 52K i, gloab planner W\ AEE— k& Al Lhid,
RN EAE BERIETPIEHE, 24 AWT M gloab planner K423 H 3l
SRR, KX & EA — A ALERSY), BAR @S . Fie s
ZNPTIRIE SRS 45« 24 local planner 1R¥E B & 3 1P i 332t 25
BENLIEAS YN, XK M gloab planner B EESGA NEE — &8 LT, M
T % S RTUEE A
DRI, WL N 7 A T 37 1) e A 088 60 008 A Yk LE 58 rh 1) BB W L e S 470 26 R (e 3t
L S s o W T2 R B L S

ALY H T 3 VAR AR RS |, EANTE DR ARG H .

3.4.5.3 “#” buff

BT buff FFZELEHOE 5 AR AIA 7] AR AR A,  EEFEF P S AT Bk
buff MRS TAIFEAE RAHZE— PR, IR LA NI T &SR aTie & 1 buff ¥
X, HLEs R IEFHORIE L “H87 buff [ WA £ R HE,

TR, BATERTE#E. AR sendGoal ZibL#% A\ 25 buff i [FIE 5 B4R
sz BB XTI AN, IXEATTRESEHL “487 buff IXAMZ 0 AREE i . Rl
FATLERIL buff 42— Ku [ NI P g AR LR, 3@ S it AL a8 A FY pose,
PR A B AL E, @IS PID HBHE G buff, JH4 buff i ERIPLE AT H
%
C EE=E VA= iU ~AGY
//call this function to update the real-time pose of the robot TODO::version for wingbot
void updateMyCurrentPose(){
tf::StampedTransform transform;
try{
master_tf listener_->lookupTransform("/map", "/base_link", ros::Time(0),
transform);
}
catch (tf::TransformException ex){
LOG_ERROR << _FUNCTION__ << ex.what();
ros::Duration(1.0).sleep();
}

my_current_pose.header.frame_id = "map";
my_current_pose.header.stamp = ros::Time::now();
my_current_pose.pose.position.x = transform.getOrigin().x();
my_current_pose.pose.position.y = transform.getOrigin().y();

tf::quaternionTFToMsg(transform.getRotation(), my_current_pose.pose.orientation);
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TS 5 B3 buff 55— KPR L.
bool GetTheFarFromBuffStatus()
{
updateMyCurrentPose();
double temp=sqrt(pow(my_current_pose.pose.position.x-
4.15,2)+pow(my_current_pose.pose.position.y-2.85,2));
if(temp>1)return true;
else return false;

}
I PID RS buff HIAAD

void GainBuffPidControl(geometry_msgs::PoseStamped tar_pose)

{
float x_temp,y_temp,yaw_temp;
geometry_msgs::Twist buff _chassis_;
geometry_msgs::PoseStamped buff_pose,standard_pose;
updateMyCurrentPose();
x_temp=pid_buff_x(tar_pose.pose.position.x,my_current_pose.pose.position.x);
y_temp=pid_buff_y(tar_pose.pose.position.y,my_current_pose.pose.position.y);

buff _pose.pose.orientation.w = my_current_pose.pose.orientation.w;
buff _pose.pose.orientation.x = my_current_pose.pose.orientation.x;
buff _pose.pose.orientation.y = my_current_pose.pose.orientation.y;
buff _pose.pose.orientation.z = my_current_pose.pose.orientation.z;
standard_pose.pose.orientation.w=1;
standard_pose.pose.orientation.x=0;
standard_pose.pose.orientation.y=0;
standard_pose.pose.orientation.z=0;
yaw_temp=GetAngle(buff pose,standard_pose);
LOG_INFO<<"yaw_temp==";
LOG_INFO<<yaw_temp;
LOG_INFO<<my_current_pose;

// poseStampedMsgToTF(camera_pose_msg, buff_pose);
buff_chassis_.linear.x=(float)(x_temp*cos((double)yaw_temp)-y_temp
*sin((double)yaw_temp));

buff_chassis_.linear.y=(float)(x_temp*sin((double)yaw_temp)+y_temp*cos((double)ya
w_temp));

LOG_INFO<<"outchassis==";

LOG_INFO<<buff_chassis_;

LOG_INFO<<"pidout==";

LOG_INFO<<x_temp;

LOG_INFO<<y_temp;

chassis_cantrol_pub_.publish(buff_chassis_);
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3.4.5.4Auto Supply

W5 B S A bn T3 2 AR 7 B ARAR BRSOk B Shie #5020 A A3 T,
IR EMAHEEAL, KN R AHIRE, IFTRAPLEEAILZ,
IR B 5 Ak T30 25 R0 UUn A B AR BRI BE RS, SR B Z}JJ@H%Z’S’%%I\% JisFe,
#EWAME AL, SN ERHEAREIPIRS, FT RS AL,

PAHL (Master F1 Wingbot) kb vk 5 A%

theDecorator

success threshold, trial threshold

Auto_Supply Sequence

Go_Auto_Supply Cam_Action

FENKNFR 2 J5, theDecorator 11 57 ¥ 7€ ] I5f 45 W #M 3 . theDecorator icl 3%
Auto_Supply_Sequnce 1R[] ] BehaviorState, >4 i D HIA | Success Threshold Hif
IR 7] BehaviorState: : SUCCESS, F 7 i DI #M n 48, n 15 B 4T [ Success Threshold
R Sequence 1R [BlE X # 1A 3 Trial Threshold, i [F] BehaviorState: : FAILURE,
RN BETE AN n 46
Go_Auto_Supply 57 57 I W /17 45 WA~ 58 24 46 o7 B bt . B> 3 24546 A7 DU AMOIR S
(0=unknown, 1=not available, 2=available, 3=taken). REIEHZGFINE N
unknown ¥ available B &ik$E. fEiXLLiZgFE, Go_Auto_SuppIy AR MERS7
B (ML#s A\ Zarhr Bl L 52 H map 2 base_link 1 tf, 5255607 & H AiSc ik &

FIECERAL 28D, FERIAE “Bal” WIFZfe. RINTHE R R B L EMmA 2 a star
algorithm TFELH IR, B PSR B L
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FIE B AT % 2 J5 Go_Auto_Supply i [B] SUCCESS, #E A Cam_Action. Cam_Action
KA permission flag %5 vision_demo 1 /. EEINFEMLEEITBRZGHE, EHNT
22 Hi vision_demo 157, Vision_demo iR [BIPMHL A 75 %I, H Cam_Action B4
WL B2 FDIRAS, IF H KAt /shared_fromwing (frommaster) /CamFeedBack i %1
LA

3.4.6 ZRAMEK

P (Master F1 Wingbot) B iHff f T ROS Multimaster | ) master_discovery Al
master_sync 5 5. PANLIE AR B ZEFIFAR LIE{E . Master_discovery H 8#5 2 M
g —E MBI 2% . Master_sync [F]254F %€ B ros topic 1 service.

R BIPALE RO FR2GFEE L, FRSIVE ., T, MG,

FZGRE L R Wingbot BY, Master BT — NZGHH s PIRES (58 R R I
i F . MR B R EITECR M, TN, &dE
shared_frommaster/CamFeedBack %5 shared_fromwing/CamFeedBack & ffi— 3
ZiFEE R . BN — 8 ML blackboard.h ST H ) Subscriber A1[0] 1 p& £ 2 HR P
PCAE S B 2550 ds, DM e ak st . B b, AR — A2 A B A# A
SR, E, FEEHWYLAET B S NFE— AN 2548 . AU MR 2 H
Wingbot ZFEX Buff, 8 &3z A ] 0 467 B M. Master £ 55 7 K 1Y
52y, R FE 5 B AR RN . B b, DAL 2G4 [F] 2D B AT
DA K 48 v A 8 ) 3 B AN R D 2, A LR m] g S I R MER A, B, 468 o L

BRI, RIS He ) Wingbot #3it. 7EiH & B I AE X 4, Wingbot i
LR R 3.4.5.6 517 B & 755 HERAH , 0 Mgt (5 % 4 Master,
IR 3 SAr B AR, RIS Buff 25 (RIS 7 ) Wingbot £
SHFEE S RN B RN 1 55 2 S8, IS RFBY Master. 375
RS B2 G DL 1 B T8 1 B AP AR R K, MR — B4 fa ey (ke
R Herh s BRSO, Bln-L S BRI AR ) A

HEI ST, Wingbot 2Rl BIBERS He 2 5, ik o A S5 (I 1 44 4 S
B3 4 51l /master/map 5/wing/map ., BEH7 4B & o BT HE SO K,
5 2% 25 2 i PS5 37 T B MORD IS I o UL LASH, HBIETHE 3784 T Global Planner

Y Local Planner 71" J& T 3HL 8% N = ABEAEEA 1 Bug.
BONAE B B ICRA B 5 ARG (I B HLEME ML -

3. 4.7 ¥4l

AN[E R ) 2 ) LT ros Y sub 5 pub T
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Messages::
ClampState
ClampControl

enum class ClampMode{
CLAMP_MODE_NONE = -1,
CLAMP_MODE_INIT =0,
CLAMP_MODE_VISION =1,
CLAMP_MODE_WORK =2,
CLAMP_MODE_OFFSET = 3,
CLAMP_MODE_CATCH =4,
CLAMP_MODE_DROP =5,
CLAMP_MODE_KEEP = 6,
CLAMP_MODE_RELEASE = 7,

enum class ClampPlace{
CLAMP_PLACE_NONE = -1,
CLAMP_PLACE_CENTER =0,
CLAMP_PLACE_UP = 1,
CLAMP_PLACE_DOWN =2,

enum class ClampFeedback{
CLAMP_FB_NONE =0,
CLAMP_FB_GET =1,
CLAMP_FB_SUPPLY =2,
CLAMP_FB_KEEP =3,
CLAMP_FB_END =4,

Jh
Messages::
Blockinfo
BlockControl
class Blockinfo{
public:
int Permisiion;
b
class BlockFeedback{

public:
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int statel;

int state2;
b
class CamStartSearching{
public:
int Permission;
b
Messages::
CamStartserching
CamFeedback

enum class CamFeedback{
CATCHSTATE_BEGIN_SEARCH =-1,
CATCHSTATE_NORMAL= 0,
CATCHSTATE_NONETARGET =1,
CATCHSTATE_LOSETARGET= 2,
CATCHSTATE_ARRIVETARGET =3,
}’.

3.5 ARG R

FRZGFE IR FaE
SRZGFEAN G IR ARE
AR EH RS g
SR E R MR, SEAERRCR A T
RS HR ] e e
[RGB B e
ML= MR A, SEARERSE (IR N 2% I il 2= 25 A 308D
“I87 buff MR AREE (WL pose RIS IMHL KD, HFEFSE
T 9M wing bot fasE
master AN faE
Z AR T master MLas NTELLIRFR AR, AT 2 B R AE LA H I
o — IR

3.6 AL R
(1) B2 ST W R

AR B HEME52 BE AN m FRIF IR AL AN, R OR (0 R, &
MR A A FREGH, XA L ZR P2+ IR BRI AN, LB RCR B
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N
AT TR 3 24 A VR 1 B e B B ATk 300em, Fa e R BN S5em~200em. [l
UE5E 4 A] LAk WLAR A TEIZ Bl o S SR I 380 24 46 1015 B
SRR T BB A AT ERSMBAAEC A, N TREEN SR ELTE, Fil
I E R

(2) ZE{EH
WA B G S 2 AR — B2 IR A LU SR I M, SR T X 75 ZL P S LA A
#HH o FE KA RATHAEARRE S EHRE TR AN 2 BER TR,
HilETFH VB AFAToFaE, % REAREFIARPIAT, Kk
BHMSEEE A

1. BESERIE, B4
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