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ABSTRACT

The aviation software is developed by dividing the object code part and the parameter part into files.
This is because various parameters need to be corrected for optimized flight control, so it is possible to
correct only by modifying the parameter file without changing the configuration of the object code. As
a result, if the changed parameter is within the valid range proved by the test for the code, the test
cost can be reduced because the test for the code verification is unnecessary. These parameters are
referred to as Parameter Data Items(PDI) in DO-178C, the standard for aviation software conformance.
The conversion of this PDI into a binary file is called PDIF. In this paper, We design and implement a
PDIF converter that generates an Excel sheet gain set with various flight scenarios for flight control law
data and converts it into a PDIF set. The implemented PDIF converter can perform flight test without
changing its configuration when a test is applied to the dynamic environment of Hardware In the Loop
Simulation(HILS) for flight safety. The use of the Converter improves test convenience and saves test
time as it enables continuous testing of various flight scenarios through PDIF set without interruption
compared to the conventional sequential test for each single flight scenario. In addition, the (.dat) file
can apply to other types of OFP and reduce the impact of OFP modification.
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o,

PD Area A Jpple 010000 1
M y Block Address Size
0x10000 ~ 0x10003 | 4096byte
0x10004 ~ Ox10008 | 8192byte
Block 00 0x1000C ~ 0x10013 | 8192byte
0x10014 ~ Ox10018 | 8192byte
0x1001C ~ Ox10FFF | 4068byte

Data Info

Block 01 0x11000 ~ Ox11FFF | 4096byte

Block 02 0x12000 ~ Ox12FFF | 4096byte

Block 03 0x13000 ~ Ox13FFF | 4096byte

Block 04 0x14000 ~ Ox14FFF | 4096byte

Block 05 0x15000 ~ Ox15FFF | 4096byte

Block 26 0x2A000 ~ Ox2AFFF | 4096byte Gain Set 26
Block 27 0x2B000 ~ Ox2BFFF | 4096byte Gain Set :
Block 28 0x2C000 ~ Ox2CFFF | 4096byte Gain Set 2
Block 29 0x2D000 ~ Ox2DFFF | 4096byte Gain Set 29
Block 30 0x2E000 ~ Ox2EFFF | 4096byte Gain Set 30

Block 31 0x2F000 ~ Ox2FFFF | 4096byte EEETLVEL NN LY
1% 2. PDIF W22y AA
Figure 2. Design of PDIF Memory-map
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Figure 4. Flight Scenario Data Storage Sheet

W AUE L Hold F4e e 2o

- G_Set: Gain Set Count

- PJ: PDIF Project Version

- ID: PDIF_ID

- Type: ®lolH &9 7

- Format: to|g] &4

- Form: ®lo|¥ FEj(ZY ©lolH: Single, ¥ <E:
Array)

- Size: dlojH A71(4Y dHeolHW 1, wigeld
LEEM))

- Name: dlo]g °]&

- 0~16: double 34| tlol¥l

33 3 7% AA

“globalParam.c” ¢! Al
e FEIE dd A9y 7F

globalParam.cE Matlab-SimulinkE &3} A% A
AE AHAIER T/ALE FAE AT FolE
YA, HL=EH Eolt Aol tig AL
SO o]Fof IFE=Z H|PA ol FHZFHE

oJEEolth

”
* File: globalParamc

* Code generated for Simulink maodel ‘Model’.

* Model version 11762
* Simulink Coder version 811 (R2016b) 25-Aug-2016
® C/C++ source code generated on @ Mar 04 14:57:32 2020

* Target selection: erttlc

* Embedded hardware selection: Freescale->32-bit PowerPC
° Code generation objectives:

* 1. MISRA C:2012 guidelines

* 2 Traceability

* Walidation result: Not run

~

#include “rrwtypesh” e FITRe]]
#include "Model_types h* | =

/* Exported data definition */

7+ Definition for custom storage class: ExpontTafile +/
real T AIRSPEED(3] = { 0.0, 20.576. £2.304 ) ;

real T K_col = 0.113;

real T K _lat = 012

real T K _lat_trim = D.069813;
real T K lon = 0.2

real T K_lon_trim = 0.034907;
real T K_ped = 0.5;

real T KaM = 0.2;

real T Kay[3] = { 0.0, 00. 0.0 ) ;

EEEE]
& o]

real T KbM = 0.4;
real T kdM = 0.2;
real T Kp[3] = { 0,08, 0.03, 0.02);

1% 5. globalParamc oY 9| T4
Figure 5. Organization of golbalParam.c file
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Figure 6. Ul of PDIF Converter

{1¥ 6>2 PDIF tﬂi}ﬂg] UlE AAg 7oA,
Zt Jeof WEY 752 o 2

- (.c)Path: “globalParam.c* 3¢

- PDIF.xIsx: PDIF 9}¥& E3 2

- Parsing: & FPste HE

- H3= dolg FY(PDIFxsx)E B+ HE

- W3t golE (dat), (moH)E XMestr] 3k

jﬂﬂ}ﬂ-}\

- Convert: (dat), (mot) Y& AA3l7] AT HE
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- 3%d A4 #dE AEE gl e 29
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4.1. 94
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Figure 7. Parsing of Aviation Control Low Data
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Figure 8. Parsed Flight Control Law Data

4.2. (.dat) L XA

PDIF Convert
-c File
{.C)Path :| D:#KCI_PDC_Paper#PDC 2.0 g[e

Parsing

PDIFxdsx = D:#KCI_PDC_Paper#PDC 2.0%P[

Convert

D:#KCI_PDC_Paper#PDC 2.0%PDIF(15).xis[2
' Convert

FA(.dat) O(.mot)

(24 T8E]

- imU_Pitch_cmd[0] : 0.523600 ~
(G_Set1-58/114) Data_Size : 1

- imU_alt_ft[0] : 20000.000000
(G_Set1-59/114) Data_Se : 1

- ImU_crht_ft[0] : 2000.000000
(G_Set1-60/114) Data_Size : 1

- lim_PitchApCmd[0] : 0.200000
(G_Set1-61/114) Data_Se : 1

- lim_RollApCmd[0] : 0.120000
(G_Set1-62/114) Data_Se : 1

- lim_Roll_cmd[0] : 0.698100
(G_Set1-63/114) Data_Size : 1

30 %

I3 9. (dat) Y A
Figure 9. Generating (.dat) file
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M, <29 9} o] PDIF.dat7F A E
PDIF.datell &= <29 10>7 o] PDIFS Setlel Al
Set30 & ©wlolH grol & Setd] EE dolE #*
o] o] oz WaEo] HAHL
A€ PDIF.date o= <2d 1D3 Zoh

Gain Set Counter : 1
PDIF PJ : LCH3AF00 000000014C43483341
— 463030
PDIF_ID : PX01AE00 505830314145303040
PDIF Check Sum : N A823947AE147AB
3089.79
data (.dat)
0.0 0000000000000000
20.576 40349374BC6ATEFA
82.304 40549374BC6ATEFA
0.113 3FBCED916872B021

1% 10. PDIFeA o] 7l dloe] A
Figure 10. Generating Binary Data from PDIF

Offset(h) 00 01 02 03 04
00001000 00 00 Q0
00001010 83 74 BC
00001020 B8 51 EB
00001030 88 99 89
00001040 00 00 00
00001050 00 00 00
00001060 00 00 Q0
00001070 99 99 99
00001080 B8 51 EB
00001080 AC 71 OC
00001080 74 53 BE
000010B0 74 53 BE
0ggo1oco 74 53 BE
000010D0 74 53 BE
Q0C0010E0D 74 53 BE
000010F0 74 53 BE
00001100 74 53 BE
0ggo1110 74 53 BE
00001120 EB 85 1E
00001130 33 33 33
00001140 99 99 99
00001150 00 00 00
00001160 00 00 00
00001170 00 00 00
00001180 00 00 Q0
00001180 99 99 99
000011A0 98 99 &9
00001180 89 99 99
000011C0 33 33 33
000011D0 33 33 33
QC0C011E0D B8 51 EB
000011F0 9% 99 &9
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43. (mot) 3 XA

(mot) ¥¥2 PDIF W Z=2g:o UlelA
(mot) AFd~ Aeld & Convert HES 23}
H AAED o] U2 ¥A AHHE (dat) FU=
HE (O 12>9 o] wgtdr.

(.dat) data (.mot) data
0000000000000000 | S3150001100000000000000000
40349374BC6ATEFA | 0040349374BC6ATEFACO
40549374BC6ATEFA | S3150001101040549374BC6A7
3FBCED916872B021 | EFA3FBCED916872B0216C

19 12, (da)E (mo)2 {3
Figure 12. Converting (.dat) into (mot)

ghe (mot) B & <13 1303 2o

000000000000000000040349374BCEATEFAC
040549374BCERATEFA3IFECEDS16872B0Z 10
U3FBEB851EBS51EBS3FE1IDF43CTDSEDOT
U3FC999999999899A3FRIDF548ECDBDEDS 2
U3FEQO000CD000O0D0003FCo999599%5995ADE
000C0000000000000000000000000000002%
0J00000000000000003FDo9999999909990RCE
U3FCo9999599959999A3FAS995599903995R
U3FSEBSS1EBES1EEBS3F94TAEI4TRELATE
U3FDBACT10CEBZS5EA3IFEOCA9BASE3S3F304
FDOT4538EF34DeA3FD0OT4538EF24DeR1D
FDOT74538EF34DER3FDOT4538EF34DER0D
FDOT4538EF34DeA3FD0T4538EF34D6RED
U3FDOT453BEF34DEA3IFDOT4538EF34DERED
U3FDOT453BEF24DER3IFDOTAS38EF34DERDD
U3FDOT453BEF34DER3FDOTA538EF34DERCD
U3FD0T4538EF34D6A3IFDOTA538EF34DEREC
U3FD0T4538EF34DEA3FCTOASDTORIDTORT @
O3FC1EB2S51EBS51EC3FBS999999595999,
U3FB33333333333333FREBSS1EBS51EES
03FR99995%99%9999A3FFO000000000000
U3FFO0000000000003FFOD000000000002
O3FFO0000000000003FFO0000000000001R
03FFO0000000000003FFO00000000000002
O3FFO0000000000003FFO000000000000E:
03FCo999959999999A3FCo99959993995R 02
FCo9999099009909R3FA099009900990R]
FB9999599995999A3FD999999999995R
U3FD33333333333333FD3333333333333°%0
'03FD33333333333333FC333333333333390
EJ3FBEB851EBS51EES3FBO999999999999A1D
315000111F03FRS99909950090A3FCO99959900090RCE
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