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Abstract: Vehicles with autonomous driving, V2V (Vehicle to Vehicle) and V2R (Vehicle to Roadside) func-
tions will be shipped in the market. These vehicles have many ECUs (Electronic Control Units) and the size
of software is very large for high level control. Moreover, there are security risks because of connected to
the network. Therefore, the software update technologies by OTA (over the air) are required. However, the
band width of popular in-vehicle network which is CAN (controller Area Network) is too narrow. This means
the factor that causes the bottleneck is the data size for software updating. The differential compression
technologies were proposed for software updating. However, this technologies require the large RAM for each
ECU. There are some cases which cannot be applied the differential compression technologies, because the
size of RAM is not sufficient. In this paper, we propose a new method with small RAM which is improved
general purpose compression method with reusing the dictionary for compression. Then, we evaluate our
method with two types of CPU architecture.
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Fig. 1 OTA update system.
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Fig. 2 Software update by binary diff on NOR flash memory.
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IN—=T 3 v . N — N
7= A X (bytes) | 7—% %14 X (bytes)
A 24,088 32,104
B 24,248 32,232
C 24,400 32,344
D 28,928 37,168
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EDEHFT— I DA X ThHA, WEFNOHIFEELH
FIAT5ZETEORENSSTEDLPERLTV S,
WREPLELELDT =277 F ¥ TOTF =534 X3
B0%AEFEICHIM T ETWA I LAY, BEHRICL D
BEFIHEEOMHM L 5 MR EOMREHR TS /2. b
LEfli 7 — % @ 10 1545 100 f5DH 4 ADF— % & xR
L LB T ¥ REFROT— 5414 XL, 40KB 20
5 400KB RIS R D720, TTOT U T T LA XL HH
WEIKGET 2000, B4 HHREZ ) 7T TET0A5.

5.3 BHEICLZ 7Ty aXEVEHEEDO ML — KA
HEIECUDT7 Iy aAE) ICRETSH. HEOHY
AZXDBRRENVET TV aXE) I LD, T4
bH, BT A5ECUDT Ty a2 AT ZELFEEDY
AREFEHTFT—=F I L= FF T7OMRICRD. FELlD
N — VR BELTBIIE, F—7 2/ S EHETES.

x 2 EMETAXERESTAT - ¥ 4 X (ARM)

Table 2 Size of compression data and proposed method

(ARM).
SN R A X | _-ESA T A X
N—=a v

(bytes) (bytes)
A 10,744 2,780
B 10,873 2,733
C 11,077 3,975
D 11,839 3,736

® 3 LM A XA LREFAT -5+ 4 X (Intel)
Table 3 Size of compression data and proposed method
(Intel).

- A X | BEHRT— 594 X
N—Ta v
(bytes) (bytes)
A 11,411 3,539
B 11,576 3,655
C 11,772 3,935
D 12,954 5,060
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Fig. 7 Size of data for each dictionary size (ARM).
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Fig. 8 Size of data for each dictionary size (Intel).
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WO SEBENPRKREVITE, LY AT OENTTR
MEEEOSIBEGRLEET FLADTN L DS e h. £
7Tz a— FoBMbZnwEELN, [FLauhlrd s
K ebd, WEEZHAHTLLEMEDRIVNS R L, H
MU L7 EDROTFEPEORE[M R 2 DT
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x4 BEENOEHOWE (ARM)
Table 4 Case of multiple update.

W=D gy | T=F%A4X (bytes) | #EHILH; (bytes)
1 76,268 24,143
2 82,262 26,030
3 85,622 26,558
4 103,390 38,496
5 150,626 56,489
6 150,682 56,508
7 153,802 56,933
95%

90%
—EEEHAL
S N HEBHHY
o 5%
&
H 75%
70%
65%
60%
1 2 3 4 5 6 7

N=Yav

9 HWHMOTH (ARM) &FEHEOTH
Fig. 9 Multiple update (ARM) and dictionary update.
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L CEHliZEm L. ®AIWCENN—Varor—744
A LB RO T — 74 A& RT.

7, M9 —Yar4ank X EMBORELER
L&D T =% 4 X%Rd. HEL2ERTLILICL
0, 7= A ZGHIETE A2 300505, F2h
LHEHBITEN T4 LRE 0 MRS R BHEAMICIH S,
L L7 =% 28l s 20T Tr—sma iz
LML LIZEEDLLT, REFEIENTH LD Z L1555
"h.

6. EX

HE ECU DEHIET— 7 T 4 ZAVNS T RITNENIE
CERIAE L B, OTA 7 v 77— MiZBWTiE, K
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WZEDBLE L, RV AZEIICHHTE 254655\,
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L2L, ROBELIZR 7006 —ERFMIIFIHLZ2wE
WO PREEIE R <, BEIMICHIET 20 b L.

EBOECU DY 7 b2 7IE, 72 ZIECHk[5] 12&
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25, NOREI 7T v v aXEYDMEETT Y 7D A X2
UARTTaaiarizl, ZrEfitdiTcEtniin
BE, BEHT Y NS KRBT AFREREI L. B
FERFIC T E ZIHROTFHELIEH T 2 FELIREL, L2174
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TR RSB L ERR L. SHITEERERT 52
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L7z,
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