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Abstract : Since 2016 when the regulations related to vehicle structure and device modification
were drastically revised, the car tuning market has been growing rapidly. Particularly, many
drivers are showing interest in changing the interior and exterior according to their preference,
or improving the specifications of their cars by changing the engine and powertrain, among
others. Also, as the initial engine settings such as horse power and torque of the vehicle are
made for stable driving of the vehicle, it is possible to change the engine performance, via
Engine Control Unit (ECU) mapping, to the driver's preference. However, traditionally, ECU
mapping could be only performed by professional car engineers and the settings were also
decided by them. Therefore, this study proposed a system that collects data related to the
driver’s driving habits for a certain period and sends them to a cloud server in order to analyze
them and recommend ECU mapping values. The traditional mapping method only aimed to
improve the car’'s performance and, therefore, if the changes were not compatible with the
driver's driving habits, could cause problems such as incomplete combustion or low fuel
efficiency. However, the proposed system allows drivers to set legally permitted ECU mapping
based on analysis of their driving habits, and, therefore, different drivers can set it differently
according to the vehicle specifications and driving habits. As a result, the system can optimize
the car performance by improving output, fuel efficiency, etc. within the range that is legally
permitted.

Keywords : ECU-Mapping, CAN, Bigdata, Edison board, Cloud storage
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¥ 1. ECU ##d dolH
Table 1. ECU related data
List Display Explanation unit
Speed “ Speed km/h
Engine RPM Revs Engine Speed rpm
Engine load “ Engine load %
Barometric Vehicle
Baro aroundtemper | C or °F
pressure
ature
. . . Engine
Ambient air Air o R
aroundtemper | C or °F
temperature temp
ature
Air Fuel Ratio | AFR Fuel 1/100km
efficiency
Fuel Rail Fuel Fuel Rail
Pressure Rail Pressure
Intake Intake
Manifold Intake Manifold C or °F
Pressure Pressure
Mass air flow MAF Mass air flow %
rate rate
Intak . Engine
ntake aw Intake intake air C or °F
temperature
temperature
Relative Relative
throttle R THR throttle °
position position
Thrpiftle throttle Thrpiftle °
position position
Torque Torque Torque Nm
CO, in g/km | ac.CO, | CO, in g/km
Turbo boost & Turbo boost .
Boost & Vacuum psi
Vacuum gauge
gauge
Engine coolant ECT Coolant C or °F
temperature temperature
Horsepower Horse power
HP HP
(wheel) (wheel)
Vehicle inside
Voltage Volt v
Kilometers pr Kilometers
OmEters pre | kpr, pre litre km/L
litre .
(instant)
Kil " Kilometers
Hometers pre | - gpy, pre litre km/L
litre
(Longterm)
Acceleration
Acc‘eleratlon Accel pedal' Zero
Sensor point
adjustment
. Acceleration
Acceleration
i Pedal D pedal
peralposition D
pressure
. Accelerator
Acceleration
L Pedal E pedal
peralposition E L.
monitoring
EGR . Engme intake
. EGR figure of
Commanded
exhaust gas
Fuel flow Fuel Fuel flow
rate/minute flow rate/minute
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Fig. 2 ECU map data
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"event”: "ECU_MAPPING_DATA",
"requestType”: "POST",

"json™: {

53 "data": {"Horse_Power": "{{Horse_Power}}", "torgue":
54 "{{torgue}}", "Ffuel Less": "{{Fuel Less}}"
"Car_ECU_Infor”,

"message"”

"headers": {

"Content-T : "application/json”,
"Authorization": "Bearer _ ARTIK_DEVICE_TOKEN__"
61 I

52 "noDefaults": true

1 mySerial({blueS, blueG);

(9608) ;
1(960@) ;

()

O 5. A% AR £ FA] TR As
Fig. 5 Car information collecting device to

program sources

= "AT+CIPSTART=\'TCPV",\""3
rl=dashboard.us.enableiot.com"; // server IP

d += "\",88"; port: 8@

er.println(cmd);

r.find("Error=)){
Se .println("AT+CIPSTART error");
return;

= "GET /updatelapi_key=";
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Fig. 6 Cloud transfer program source
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Engine Load (%) Engine Load (%)
E E
n n
9 9
S i
= n |2400.0/20.1]20.1|20.1/20.1|20.1|20.1
e ¢ 12800.0/20.1{20.1(20.1/20.1|20.1
s s [3200.0/20.1{20.1(20.120.1|20.1
i ? 13600.0/20.1/20.1/20.1|20.1|20.1 18.8
e ¢ 4000.0|20.1/20.1 /201 |20.1 18.8(18.8
N 18.8|18.8|18.5 4400.020.1/20.1|20.1|20.1| 19.8 | 19. 18.8/18.8(18.5
~ 18.8|18.5|18.5 ~ |4800.0/20.120.1]20.1]20.1( 19.8| 19. 18.8/18.5(18.5
P 18.8]18.5/185 p |5200.0/20.1]20.1(20.1/20.1|19.8|19. 18.8]18.5/18.5
M 18.8|18.5|18.5 M 15600.0/20.1|20.1/19.8|19.8(19.8|19. 18.818.5(18.5
18.5|18.5|18.5 6000.0/20.1/20.1/19.8|19.8 18.5/18.5(18.5
18.5|18.5/185 6400.0/20.1/19.8(19.8/19.8 18.5/18.5(18.5
¥ 9. F % ECU % dolg Iy 11 F i F3 34§ dolH
Fig. 9 The initial ECU map data Fig. 11 Map data of second drive environment

Engine Load (%)
10 | 20 | 30 | 40 | 50 | 60 ‘ 70 | 80 | 90 | 100
800.0 20.0(20.0|20.0|19.8
. 1200.0 19.8(19.7 19.7 | 19.8
n |1600.0 19.8(19.7 |19.7
? 2000.0 20.1|20.1
n |2400.0 20.1|20.1
¢ 12800.0 20.1|20.1|19.7 18.8(18.8|18.8
S |3200.0 20.1|19.8 18.8(18.8|18.8
: 3600.0 20.1/19.8 18.8(18.8|18.8
: 4000.0 20.1/19.8|19.8 18.8/18.8|18.5|18.2
4400.0 20.1/19.8(19.8 18.8|18.5|18.5|18.2
"'; 4800.0 20.1|19.8|19.7 18.8(18.5|18.2|18.2
p |5200.0 20.1{20.1|19.8|19.7 18.8/18.5|18.2|18.2
i" 5600.0{20.1|20.1|19.8 |19.7 18.5/18.5|18.2|18.2
6000.020.1|20.1|19.8 | 19.7 18.5/18.2|18.2|18.2
6400.0/20.1|19.8(19.8|19.7 18.8/18.8|18.2|18.2|18.2
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Fig. 10 Map data of first drive environment
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Fig. 12 Car information collecting device
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Speed Revs Fuel Rail Intake
rom psi 3

Gap 0 90| -1737.0 20

Real Value| 1 Gear 6 763.0 45110 215.0 284 17.0

Set Value | No speed 6 756.8 4584.0 1732 30.0 190
Gap 0| 6.2 =73

Real Value| 2 Gear 12 770.8 4593.2 215.0 314 17.0

Set Value| No speed 12 781.3 4730.5 173.2 30.6 180
Gap 0| -10.5) -137.3|

Real Value| 1 Gear 6 788.3 45434 2149 248 18.0

Set Value| Uphill 6 791.0 4781.0 1732 351 210
Gap 0 -2.7 -237.6

Real Value| 2 Gear 12 7715 5874.0 2139 54.2 190

Set Value| Uphill 12 798.7 5497.1 1722 70.3 210
Gap 0| -27.2| 376.9

% 14. ECUS &5 8 74}
Fig. 14 Inspection item of ECU

Engine Load (%)
13.7 [20.0]26.3[32.5] 38.9 [45.2]51.5[57.8[64.1]70.4]76.7
¢ | 800.0
» 12000
9 |1600.0
i 2000.0
" [2400.0
€ |2800.0
s [32000 12.6[12.9
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