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% THEERITHERES

vec = pos(:, node2) - pos(:, nodel); % H.oule &
current_1 = norm(vec); % HHTKE
if current_1 > ©

unit_vec = vec / current_1; % YAy A A
else

unit_vec = zeros(3, 1); % WERIRE
end
% SRMED): FET AR ER, DUCARLE EA TR T
extension = current_1 - 10_elem; % K E

elastic_force = k_elem * max(extension, 0); % {/{iff

% BHJE 7. W M

rel vel = vel(:, node2) - vel(:, nodel); % FHX I [F) &
_vel, unit_vec); % flie) oy
damping_force = c_elem * vel_along;

vel _along = dot(rel
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= force_net(:, nodel) + T_mag * unit_vec;

= force_net(:, node2) - T_mag * unit_vec;
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pos(:, 1) = anc
vel(:, 1) = 0;

accel(:, 1) = 0;

2. EANHER (13

&t

] 7€ 1
hor_pos; % PrEZ

X R
= 11::—
@
AN

7

ll\\N+1 )

4‘77li§§



% TG ANLE) 4 ftad S 2%
drone_pos = drone_state(1:3); % AW H
drone_vel = drone_state(4:6); % JAML#E

% TR R AR I VRS

pos(:, end) = drone_pos;
vel(:, end) = drone_vel;
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% RAS A E X
y = [pos(:); vel(:)] HrposHh3x(N+1), velHN3x(N+1)
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% SHHH
dydt = ode_fun(y, N, 10_elem, k_elem, c_elem, mass_vec, anchor_pos);
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dt = 0.001; % APk (FEEW/NMEEREM)
y =y + dydt * dt;
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force_drone = force_net(:, end);
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attach_point [0.1; @; -0.05];

moment_drone = cross(attach_point, force_drone);
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C:\Windows\system32\cmd.e: X
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Please input UAV swarm number:l|
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Z£1F CopterSim HE/RiEE _E RflySim3D,
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r Battery Brand
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& Mavlink heartheat

PX4. Imt NLW'Lmk

Fi4: Awaiting GPS/EKF fixed for Position control..
Fi4: Found firmware versiom: 1.14.ddev

FI4: Freflight Fail: okfr missing dat

Pi4: [logzer] . /loz/2025-10-11/11_47 31 ulg
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f}ﬂ GPS 30 fix 3& EEF imitialization finished. l

Step 3: MUHERFC
BT QGCHEMAEE N kEI=H: RE’ Y, WAL Y\SER, B T ABREBIE .

g@\as®e+rﬁ\ug




Step 1: EE¢IF

BHENFEESE 1T, TEMR, B ¥SBEUSBLERER, HRRTHREGTEIMARRL
B, A%, FEEMAPixhawkex ¢z, H KERERERIN GEFERAPixhawk (1),



Ay W

SURL Al R i )

B owmi Bl R w0 QL@ E il Al

D I EEFEIFNE
£ Rflytools X3 $TH QGC H#mE Lk,

Step 2



2 3DDisplay 2023/7/27 15:02 HES 1KEB

. CopterSim 2023/7/27 15:02 AT 1KB
%F FlightGear-F450 2023/7/27 15:02 AT 2 KB
22 HITLRun 2023/7/27 15:02 AT 2 KB
B Python38Env 2023/7/27 15:02 tREAT 2 KB

ﬂ QGmundContml\ 2023/7/27 15:02 REAE 1KB

M RilySim3D 2023/7/27 15:02 AT 1KB
a_ RiflySimAPIs 2023/7/27 15:02 AT 1KB
M RlySimUES 2023/7/27 15:02 AT 1KB
%= SITLRun 2023/7/27 15:02 AT 2 KB
ﬁWiMDWSL 2023/7/27 15:02 AT 2 KB
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AR EIER B 5T TetheredModelCtriHITL.bat" it b IE~c 4, BoheFiEMEE, MAROS
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ch.] C:\Windows\system32\cmd.e:

Please input the Pixhawk COM port list for HIL
Use ',' as the separator if more than one Pixhawk

E.g., input 3 for COM3 of Pixhawk on the computer
Input 3,6,7 for COM3, COM6 and COM7 of Pixhawks

Available COM ports on this computer are:
CGH3 r i A A B e B hr B

COMU: ?27?7?727?2727?2777

COMS: USB 7?7777

Recommended COM list input is:

My COM list for HITL simulation 1is:5
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