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OFP(OperationaI Flight Program) for UAVs
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UAVs under Development
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Testing Plan for the OFP
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Reverse Engineering for the OPF

* Re-documentation and Recovery of designs

Code Level Design Level Requirement Level

OFP
Source —
Code Design . Specification .
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Specification Specification
Re-docnimentation
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Code
Description
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Reverse Engineering — Code Level

Variable Description Type or Format

fdDbg Serial port int

fdNav Serial port int

semAdtReader Semaphore for data reading from sensor struct/sem_t

semNavReader Semaphore for data reading from sensor struct/sem_t

Data Description
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Reverse Engineering — Code Level

dscADSetSettings

Dia_WriteAll dzcDI00utputByte
Open3erialPorts MNavSensor_SetGpsFacket LanLat2UTM
main GnCParams_lnit I MNavSensor_SetMavPacket GnCParams_Get
tispsReader 7 e Togaleled Dio_ClearChannel dscDlOClearBit |
L X
--

CreateThreads =v : Dio_SetChannel dscDI0SetBit

) P

[ Packet_Swm_SetPacket l

InitResources

Serial_write

tAdtReader
GrCParams_SetWaypoint ‘

Packet_Adt SetCommandCode l

GnCParams_Set

| GnCParams_GetWaypaint |

Call Graph
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Reverse Engineering — Design Level

Ajo_Clozelfu]
Aja_lrit[fu)
Ajo_Read(fu)
Ajo_Feaddlfu]
Aio_Readdlliwgliu)
Ajn_ReadBytedlifui)
AutoLand_Guide(fu)
Autoland_Init[fu]
CalcCRC[fu)
CalculateB lock CRC32[fu)
CRCI2 alue(fu)
CreateT hreads(fu]
CzToSwmPacket{fu)
D etect]bztaclez(fu]
Cho_ClearChannel(fu)
Dio_Cloze(fu)
Dvic_lrit[fu)
Dio_SetChannelfu]
Drio_wrikedsli[fu)
ddfffu]

dfffu)

Fifu)
GetDiztanceFrombeglfu]
GetDistanceFromLeg(fu)
GetFuturePosition(fu)
GetFuturePosition(fu)
Gethd ode0 PM(fu]

G ethd odel (PH[fu]
GetPathT arget(fu]
GetPathT arget(fu]
GetPuzhT arget(fu)
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int

int

int

int

double

woid
unzigned short
ungigned long
unzigned long
ink

unzigned int
int

int

void

int

int

int

double
double
double
double
double

woid

woid

int

int

woid

woid

woid

[l

[l

[int,double =)

[double *]

[double =)

[unsigned shart ¥

[double,double)

[double,double, double)

[unzigned shortunsigned char * unzsigned short)
[uhzigned intconst unsigned char )
[const int)

[l

[double, double double, double, unsigned char []]
[double,double, double)
[BY'TE.BYTE]

[l

[l

[BY'TE.BYTE]

[BY'TE.BYTE]

[double]

[double]

[double]

[int.double, double)

[int.double, double)

[double.double . double ¥
[double,double ¥, double ¥
[int.double.double]

[int,double, double)

[int.double, double,double *,double *]
[irt double, double double * double *)
[int.double, double double * double *)

Interface Definitions

ik it Diedio. o

C:hku it Do o

C:hku it Do o

C:hku it Do, o

C:hkw ithDedio o

C:hku it Do o

C:hku ithGnChutoLand.c
C:hku it GnCautoland.c
C:hku ithere.c

ok it GpzReaderc
C:hkw it GpzReader.c
C:hk itumain. o

C:hkw itGRC.c

C:hkw it GnCObsdwoid.c
C:hkw it D Do

C:Akw it D Dio. o

C:hkw it D Do o

ik it D Do o

C:hkw it D Do o

C:hkw itGnCautoland.c
C:hkw it GnChutoLand.c
C:hku ithGnChutoLand.c
Ak itGnCObstvwoid. o
C:hku it GnCPointM av. o
ik itGnCObstvwoid. o
C:hku it GnCPointM av. o
C:Akw itGnCObstvwoid. o
C:hku it GnCPointt av. o
C:hku ithGnCObsdwoid.c
Ak itGnCPoint av. o
C:hku itGnCObsdwoid.c
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Reverse Engineering — Design Level
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Software Testing

» FSM-based Testing
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 Modified FSM

Manual

By user

By user
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% Landed
Test Cases
ID flightMode(prev) flightMode(next) ID flightMode(prev) flightMode(next)
TC_S00 FM_MANUAL FM_TAKEOFF TC_S06 FM_TAKEOFF FM_MANUAL
TC_S01 FM_MANUAL FM_LANDING TC_S07 FM_LANDING FM_MANUAL
TC_S02 FM_MANUAL FM_AUTOPILOT TC_S08 FM_AUTOPILOT FM_MANUAL
TC_S03 FM_MANUAL FM_POINTNAV TC_S09 FM_POINTNAV FM_MANUAL
TC_S04 FM_MANUAL FM_WAYPOINT TC_S10 FM_WAYPOINT FM_MANUAL
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. Mission _
Landed ) By user Taking off 1 complete Hovering
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oT
N/A
[ Moving \
Hovering By user By user Hovering

AUTOPIL
oT

AUTOPIL
m oT
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ID flightMode(prev) flightMode(next) ID flightMode(prev) flightMode(next)
TC_S11 FM_AUTOPILOT FM_POINTNAV TC_S14 FM_POINTNAV FM_AUTOPILOT
TC_S12 FM_AUTOPILOT FM_WAYPOINT TC_S15 FM_WAYPOINT FM_AUTOPILOT

FM_WAYPOINT ->

TC_S13 FM_AUTOPILOT FM_POINTNAV
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ID flightMode(prev) flightMode(next) flightMode(next)
TC_S16 FM_AUTOPILOT FM_WAYPOINT FM_AUTOPILOT
TC_S17 FM_AUTOPILOT FM_POINTNAV FM_AUTOPILOT
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Conclusion and Future Work

 Testing the UAV's OFP

* Test execution
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