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Abstract

In-vehicle Human-Machine Interaction (HMI) system has developed into an essential “part” of the
car. As the intersection of computer science, behavioral science, and several other research fields,
in-vehicle HMI has great potential value in the field of practical application. However, most of the
existing HMI interaction content is instructions or public data, which does not involve the driver
and driving data, resulting in the lack of data in the personalized service of HMI. Therefore, this
paper constructs a driving history data extraction model. Through the driving video data in the
real environment, the target set related to the driving process and the time set and location set
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corresponding to the target are extracted, and finally the extracted data is persisted to local. In
addition, the performance test experiment designed in this paper proves the feasibility and accu-
racy of the technical solution of this model.
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Figure 1. Model overall framework diagram
1. B RAERE

2.2. GPS ¥R LR

HFAT il AR BE A7 B 25 BN GPX #%30, X2 —FFEF XML FIguEss s, =2 GPS il
B —FEER . i 2 o, R aeiERREIER RS EER, SO R REHERREKE
VAR, DR A N 2 T s N kil DA R 6 2 R B s TRl 7EIX R EE R 3 gpxpy THE, Z T H
F—AMAE R Python [, T AT FI4E4E GPX %304

+<trkpt lon="117.10843925" lat="39.06660607"></trkpt>
—<trkpt{lon="117.10846063" lat="39.06671852|>
<ele>7.772674560546875</ele>

<time>2021-05-31T11:16:217Z/time>
: o BB
<speed=3.430000066757202</speed> ~T+=VI>=

</trkpt=>
—ctrkp{‘ lon="117.10845101" lat="39.06630078'|>
<ele>5.923065185546875</ele>
<time}2021-05-31T11:16:25Z</time>
<speed>5.420000076293945</speed>
</trkpt>
—<trkpt lon="117.108439" lat="39.06711999">
<ele>3.5665283203125</ele>
<timé>2021-05-31T11:16:297</tiffies 1 /= ;1 Fif 5]
<speed>5.789999961853027</speed>
</trkpt>

Figure 2. Raw GPX format data
2. JRiE GPX iR
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Figure 3. Parsed GPS data
3. FRITSTRLEY GPS ¥iifE

2.3. BIREALUIEEENE B iRANER

% R F P L HAR AR BT S5 R, BAREE A (b)) POSREUR AR AL i B — AN 4y, IRtk —
AN H ARSI 5 R B E B . AEASCR LM T Fast R-CNN [3FA3REX H AR 4R 15 1) R 4%
B, JERGRE TEGEART 08 M HFr. B THENAT APRE RIS, BIASTH R 7KW

FKHIR.

09KM/H 2021/05/31 19:22:14

Figure 4. Example of driving image
4. 1TEEGR A

N T EAFHIERAT AR AR A I B RS H AR RO A5 S, ASCEEAS I H A5 1 R 10 5% 1A 1%
RIS BT B A (£ o I TAT RO A T MR T A st A5 8, 3 FLSA ARy A& 41
i, Wil 4 Frose BRIAS S Sof B 5 i 145 5 1 B XY ok, A RIRH R BN (A5 B R R &
(s}, e fd A Tesseract [4] T HHEAT B M b I 65 5 44 TR 015 SR U B3 H AR I 0 INF 1) 25008 4 4
{d}" - %THERZ Google FF & HI— 2T LSTM [5]/ OCR Hi%L, H4& RAFHIPERS.
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{di}?’ﬂ: HT“‘ETJ%%;
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1: e (g
2: for I in {d;}),:

3
4
5:
6
7

8:

xE Ui/ MLESI R 22 C;
for J in {Bj;, P}, :
Time = Bj; — d;s;
if Time > 0 and Time < C :
9i=P;
C = Time;

9: Hi{g:},

Figure 5. Pseudocode of time matching algorithm

B 5. e LECE AR

?f}l -1 { }I -1 {di}iN:1°

ZIHA TR RS U B AL E] MySQL [618dE A v, 53RN 6 s ASCBEit 1 Pisk Al

JE 3R R 73 30l R RAFAE AT EALUE 2 DL A R SR 15 2 . RETMINE 1, & 2 Pior.
# process_id video_id detect_class detect_startGPS a detect_startTime detect | A
20 |17 63 bus FEHARKDLITEFTIREERBIEERK 2021-05-31 19:51:10 1796
21 |16 63 truck FEHAEXKDPL TG ERBEERK 2021-05-31 19:51:00 1472
22 |23 74 bus FaEmA R AP R R 1062 2021-05-31 19:53:50 1193
23 11 56 truck XA H R PR EES R (EieT) 2021-05-31 19:54:15 135
24 5 50 truck FEH AR ERBHEES(X2)SEASERAT | 2021-05-31 19:49:58 1436
25 |14 62 truck FEHAERERESEREHASERSSNAS  2021-05-31 19:49:08 1738
26 12 57 bus FEHAGKE EHEEER 2021-05-31 19:58:10 1797
27 |38 86 bus FEHAERE S EEER 2021-05-31 19:58:11 18
28 (19 68 bus FEHAAR KRS EaEE 2021-05-31 19:44:37 804
29 30 80 truck FEtAAR RIERE AR R E 2021-05-31 19:44:10 1773
30 9 53 truck FaEhAAR A EE EE— AR 2021-05-31 19:41:56 1360
31 |18 67 truck FETARRK B EEEERES I EASILE 2021-05-31 19:38:10 1790
32 44 92 truck XEh AKX KEFEREEXETit A SREIER 2021-05-31 19:40:11 1800
33 (36 84 truck FEH AKX L EE S HiE282S 2021-05-31 19:39:10 1798
34 26 77 truck FEHAARA LG EE—SEIEEY AEFERE.. 2021-05-31 19:45:45 1042
35 |20 68 truck FEHAERLLEEERNX 2021-05-31 19:45:10 1780
36 27 78 truck FEAAR LS AEEEEE 2021-05-31 19:46:27 497
37 |39 87 truck FEmAAXEEEEEE 2021-05-31 19:48:07 1705
38 10 54 truck FEEEER S EEGEEKEETERS 2021-05-31 19:25:43 975
39 40 88 truck FETEESR T tEHEEKAEE RS 2021-05-31 19:27:11 22
40 41 89 truck FEHASKERESEIERRE T ASHER 2021-05-31 19:17:40 871
Figure 6. Driving history data storage map
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Table 1. Video storage table
= 1. MR

T4 LiC et KR e ik
video_id String 10 X 1T A 1D
video_path String 100 MUAAF s 5145
gps String 100 FRUGF IR A7 B
driver String 5 7
video_startTime Date 255 T U6 7% AT (1 B ]

Table 2. Video processing table
= 2. MIALIER

TR Ve et K g i
process_id String 10 X b FEHEAE ID
video_id String 10 A AT A 1D
detect_class String 10 H Az 51
detect_frame Int 5 Rl ESREAER ANt NiO] g
detect_startGPS String 100 T E % H bR AL B
detect_startTime Date 255 For il 2% H FR i (IR a]

WSt T AEAEAT E AR OG5 ., TIARIIAC BRI T A7 7E 2.4 RSP Bt & 15
B, Pk video_id AMEAHICEX.

3. SLIREER O

RN T BV A SCEE R, AR SCIE BUSE 50 223 TAT Rl SO R JSE M S 14T 4
PEHE, i 7 FoR. AT RGNS — g, 45 D-269PRO, HIE A% AL N 1707, M
oy 30y 1080P, 1BATHAEN 1 GB. %W &5 3s it — AT ZEA1 B I B BA % A S8 4B I ks .
AR AT E SR 2t 28 /NEF, AL S T B R VAR IRAT ZER

Figure 7. Driving recorder installation location
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ASCKH T Nvidia Jetson Nano [71HF K EEMHAERNTT K F-G, Zik&e K EROE . FENIT R
HHTIER/ NS ALV, 4015 8 BT/ - Jetson Nano f#i ] T U4 64 12 ARM CPU 5 128 #%4E ik Nvidia GPU,
IEE| T 472 GFLOPS [f)it-5 kAt . I H. Jetson Nano i} ) Nvidia TensorRT [8]/I13£ 28 FEE £ fiizy & T #6
A EL SIS

Figure 8. Jetson Nano developer kit

& 8. Jetson Nano A& EEH

N T XS ERGEATYERE VAL, AT T 5 IRPEREIN . BRRIAARIE A A iz R e Is 1T, WA
BRI PR REN B, Biltn.  HARRIH] 5 CPU BHIRER#E GPU &AF. SEIGZEAN 5 IRIERENIRET R
M. VETE AR 3.

Table 3. Performance test experiment results
3. MM ER

PEREFR AR SRIEEE S P 2
e 5.45 0.02
HRE 7.3% 0.14
W 7 i) 120.3 ms 0.75
CPU A% 43.3% 0.02
WA & 68.3% 0.00

M 3 SRR AR T LA Y, RGUSATFEIMiZJy 5.45, X§T Jetson Nano /NUiHSHNIR Y, T4
BT AT ERE . BRIbZAb, ma R EGAF] 120.3 ms, EB AT DUA B PO SEAEE, Rt R
G HAES; CPU IR0 43.3%, IEWIA] DA RAIZAT JF AL AT IS AT INRE P B e 65 AT R
N 68.3%, ERIEA TN IO NAF A (R AL B HARAE S5 BRF R 7.3%, IEMIABGHERTE. 25 EP
I, ASCHTRE I AR AR e 1D S BB 55, IF HAVEREIN S RAE ] T AT AT

4. #hig

AN B RGBT T —MT 401 L ER R, F K2 0 42 0 HMI ZESR ML AR
% LIBHR R L. HR, O TISIERTSR IR, ST T AT AR A AR DU P RE S IR T
K A A58 B AP IR T o o i B S 36 (10 45 SRAIE W] 17 A SCRI B2t AT 42 o S s SR IO AL f) T AT 1
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