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VBSS RKIZEZFAHFT, : | 6
N — i Write to unit ‘ l Close l o
7. GPS Information — NE8MD GPS TV U IZB8 T BT aa7: < ’
BT,

8. VBOX Information— U7 ILF U IN—ET7— LT T IN—230BARRENET,
9. GPS coldstart - VBSS Z#)6O THEAT 2B E . HHARBFEAL TGN -15E . BRIICFEAL-SBFANREDMENOEEENTLSEEIE.
VBSS [ZERfkSn-EEFEHRE) YL T LV BB REZIETIDELHYET,

COBEZI—ILNRE—FEEWVET GPS A—)LFRE—MERTLI-0, ERZENLRASMEICBREL T, BULGHERZHE T HF
TEREANT-FETHEET . CORETE. BEZWETAETICT 10 0BELETY, BULGHOEELRIEI NIE, 3 CICEHRIZ/MET
BHIENTEET,
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CAN [CAN HiA]

CAN DB FEEMETIE. U TOEBDRELERLITOEMNTEET,
CAN [Z 7DD ID THAINFET, & ID OFMAERIE CAN Output DIEEBEEZS LTS,

Setting #7

General Settings | Transmitted identifiers

Baud rate

CAN termination

) 1.00 MHz O) Custom

(¥ Enabled

© 500.00 kHz (default)
©) 250.00 kHz

(0 125.00 kHz

1. Baud Rate [R—L—FKI:

R—L—HrIERDVRLDHMNSBIRTEET,

BIRTEDHR—L—ME 125, 250, 500, 1000 kHz (Kbit/sec)TJ s ‘Custom’ Z#EIRT DL B EDBEERETEET,
T 74 IR DR—L—hIE 500 kHz(Kbit/sec) TT

2. CAN termination [CAN & imiEin D HZH1E]:
CAN Ef T ER 120D B E L ZIRTEE T, ‘Enabled’ #0)vIL T BINOE L LITEMNZBIRLET,
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Z 3

Transmitted identifiers 27

A Load configurati Save config
Settings | Transmitted identifiers
CAN output identifiers
1 Send Ekfault o) Actual ID Fxtended Parameters in CAN frame
@ 301 3011 2] [ | fsateliites, UTC time, Latitude = 4
vl 302 302 g—J B Longitude, Speed, Heading (
¥} 303 303 @ B Height, Vertical velocity, Status
2} 304 304 % B [Trigger distance, Longitudinal acceleration, Lateral acceleration
[V 305 305 % | [Total distance, Trigger event time, TriggerSpeed =
(7] 306 306@ = Badius of tun
1. Send

ID Z&I2 CAN Ay t—UF R IET S, LELHDZBRNTEET,

2. Default ID Actual ID [CAN ID D{&]:
VBSS M5 &5 CANID DIEEZEE T AHIENTEET,
T 74 ILETIE, 0x301, 0x302 -++. 0x307 TEHRESNTWWEIN. ID ZBHICEEFEITEHIENTEET,

3. Extended [1E#E/¥L5E]:
CAN ID &, #2#E(Standard) 11bit £ LLIEHE5R(Extended) 29bit MHERMNTEET,
Extended ZFIAT DG B X, FyIRVIRIZFIVvIEANTLIES0Y,

4. Parameters in CAN frame

CAN Ayt—U 2k TREIESND/INTGA—INRTREINET,

F: REEEELIS. T Write to Unit’ RAVED I L TEEN, ThIZEY, VBSS DRENEZH|ZIONFET
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I/O [ Racelogic Config 1.1.41 (o

General

/O DBFBE@ETIE. ULTOLIIZ. 7FHATHEA. TORILE A,

Analogue output Digital output
TOBNANDERENTEEY, o Spesd © speed
CAN ) Lap pulse @ GPS sync
© Lateral acceleration © Lap pulse

7 Longitudinal acceleration

i Speed at 5V 400.0 km/h
Serial Digital input
Y O Lap pulse
Analogue Output [770O% HHA] T -
7F 845 Al Speed, Lap pulse, Lateral acceleration, Longitudinal
acceleration DHMNSFERTHENHEET,
Analogue output Speed [EE]
|© Speed || 7405 5V HADBEDEEEAALTEEN, TIHILNTIE 400 km/h [ZRESATNVET,
_) Lap pulse lﬁ'@%éﬁﬁli 10 — 1000 km/h —Gj-o

) Lateral acceleration
_ Longitudinal acceleration

Speed at 5V 400.0 L_JLeJ km/h

Analogue output
i S:geed : Lap pulse [5vF/VILR]:
I ; I Sy TINIVAEERLT-15E . Start/Finish line(RA—L/T4=v> 1544 ) @i 5L 5V D/NILADHE hShE
© Lap pulse j-
) Lateral acceleration Pulse duration(t ABEEDIXEZ AN TH_ETHRIZERETHENTEET,
Longitiinal accelération ‘polarity’ TlX, HADHKEEIRT H5IEMNTEET,
Pulse duration 250 L_)@ ms

Polarity ) _rL ) U

Page 20 of 35 VBOX JAPAN #x X &4t
TEL: 045-475-3703 Mail: vboxsupport@vboxjapan.co.jp



VBOX Speed Sensor User Guide

Analogue output

Speed

Lap pulse

Q Lateral acceleration

Longitudinal acceleration

Range

[ +-106G ]

RACELOGIC
> \& ‘E‘ﬁ'

Lateral and & Longitudinal Acceleration [Hi1#% £ & 48 HEE]:
KRRy IO A1 —hoFENDH HEFEEERTEET,

Digital Output [T %JLH A1]
TORILH AIX., Speed GRIE) -GPS Sync(GPS RI#A) . Lap pulse (5T /8ILR) DHEMSEIRLTHATEEY,

Digital output

I 9 Speed

GPS sync

Lap pulse

Pulses per metre

(A
90 ~)

Digital output

Speed

I 9@ GPS sync

Lap pulse

Digital output

Speed

GPS sync

I 9 Lap pulse

Pulse duration

Polarity

300 5 ms

oL o1l
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Speed [EE]:

BEDHE AL, /LR /m THASKET,
FED/INIVABZEAALTHRELET,

T4 ILRERTE TIZ. 90 pulse per metre => 25 Hz / kph TEHRESNTWVET,

GPS Sync [GPS FI#il:
GPS Sync Z:&R9 B&. GPS Time ERIEALI=/VLRIER A,
BHAINET,

Lap Beacon [5vFE—a]:

Sy TE—aVERIRLI-B A . Start/Finish line(RB—k/T4=wa54)%
BB BE 5V, 500ms D/JLANH hEhET,

Pulse duration(t ABFEDIIIEZANTHETERIZERETHIENTEET,
‘polarity’ TlE, HADRIKREEIRT HIENTEET,

x BRTEELEEL-L. T ‘Write Settings’ 71) v LT, TNIZKY . VBSS DERENESHBRIONET,

VBOX JAPAN #HX &1t
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Digital Input [T<4JL A F1]
F%)L A A&, Brake Trigger Input (T L—F k) H—AH). Lap pulse Input(SYT/ILAAN) DFISERLTRATEET,

Digital input
Brake Trigger Input [JL—FKJH—A 71

Eap plse VBSS MEH T 5T L —F{EIL IRt LE I BEDBIRES L TRIATEEY,
KIL—F M) A—BEEZFATBICIE. TOLHATIVIT NIILABNBIRENTOENIEARBETY,

@ Brake trigger

Digital input - o _ =
Lap pulse Input [SYF/RILRABADS A8 5E]

|© Lap pulse | VBSS [&. RBR—r/T4=ys a5 BB T RENILAREE (SYTNIILR)EHATERIENTEET, S5V
TINWRET7FHFATHAELIETO2ILE A, CAN EANSH AT EHIENTEET,

Brake trigger

E: YT NILRERRTBICIE FORI—NT4=9oaFMVERETIRENHYET,

RE—b/4=921F51VDERE
ERDZEE > 5km/h TTORIANDT—T NEEMSE TICICH T ESIVERELET . SREAHIT HELEVENT LED 1 5 BRECRBLE
¥, 7—MEIL 25m TY,

4=y aTAVDERE S E:
HEDIZEE > 5km/h TTORILATDT—TILE 15 LU LS ERESAUERELET .
EREMNRIIT HE, EVENT LED A5 BIHREBLARLET,
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GPS

.
1. DGPS £—F

@CEGIC

‘-b

— s s GPS settings
TAT7Lox)L GPS DBWIEE—FERRLES, == =] | P ——
None: SIS optimbation Minimum speed 058 kmvn
> N ©) Low dynamics -
DGPS ’&ﬁﬁﬁbiﬂ'/’vo (ﬁ#:E_I") ’ Elevation mask SL@)@
9@ Medium dynamics
SBAS: ) High dynamics
SBAS T4 7L v ILHIE (R LB ZEDHHIE) & Shpnghe
*Um L,~ ﬁ‘zﬁ*ﬁj’-&;%rﬁ‘]ibij’o 7)7—j—b\6®*ﬁ 3 [_] Dual antenna mode Roll mode
ﬁl*] I: MSAS ﬁ%iﬁig ( E K) tﬁ%ih'jﬁl Ea):E Bp-Antenna separation 1.000 3 m
7_:)|/—C°:E) *lj m —C\“%ij_ ° Centre of gravity offset Long 0.000 C m lat 0.000 C m
Front left offset Long 0.000 C m Lat 0.000 C m
RTCM: Front right offset Long 0.000 C m Lat 0.000 C m
Tj:/Hyo)&_xx%_:/apé*”mj—é*ﬁEj— Rear left offset Long 0.000 C m Lat 0.000 C m
70“/3 >—GT0 Rear right offset Long 0.000 C m Lat 0.000tS m

2. GPS optimisation.
ZNIEBE TIX GPS T—AIZEAIND T IILA—DESEHRELET

BESEDEELGVARICFIALEY.. (REEERR. A50—-LHEKRS)
BESERBR OB ECEMEERICAELZTNIEGSAVEBRTAALEY, TJL—FHR. L—F o OEBRE)
HEGEDEVHBROATHRATEET  TILI— DR EN D, REOHM - MRET 2D /A XWNFSLET,

Medium dynamics:
High dynamics
Low dynamics

3. Slip angle.
COEETIIVAVTUOTTOEN EDELERTEEFIT, O—JLE—FDEIR, SLIP TRANSLATION DFRTE (14R—USB)MNTEET,

VBOX JAPAN #HX &1t
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. RACELOGIC
> \& b
4. GPS settings
Update Rate [GPS TV EEHL—K GPS TP DY TG L—hEERTEET,
Minumum speed [&x/IMH 775 E] : HOTER/NPNDREEZIRETEET,
Elevation mask [TLAR—2 30T RYT] - ROEMNODEEFZITOTIVMELMIAICHIBELXEHLES,

Elevation Mask [TLAR—L 32T A ]

FEZOVIIHODRHFHERZERELTT . (TRISER) )

;E%g‘égg_ HOBRYDZ G CREFSHEZHCTHILET. TIT—EBRILFNRR)DZEEZBLT LN TE. BRELTAEHEEZRLIEDHL
‘F o

—AT. BEOHRBMNBMPOLET D TITEELSLY,

SGER I 10 BEISREL LS, a2 |
15 LEIST HE, HEEMELISV S EABYET R (o 2o
~Y 10% is used
Unwanted Intermittent Satellite at 8°
reflection from obstruction from isignored
building ~_ trees / buildings 8. .
. \\_‘ IS A

Elevation
mask of 10°
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@CELOGIC

Serial
‘Serial BIEI TlX. YT ITHAINSET 2D IT+—I VL EHRETEET,

- Serial

General
Mode

NMEA messages

) Racelogic Baud rate t 57.6 kbit/sec v J

Update rate [ 10 Hz 'J
[[]1Gga

[ Gsa [Gu [] Gsv

(¥] Rme ¥ivtg

1. Mode [ZYU7ILH HE—F]:
) TILVHE ADTAH—< Y% Racelogic’” £ LLIE ‘NMEA M EIRTEET,

2. NMEA messages [NMEA *vyt—]
Mode T NMEA %3ZiRLT1-B(d. NMEA H AICEET 2B ENTEET,

Baud Rate [[R—L—KI:
NMEA E—FDEE, R—L—rERBIRTEET,

Update Rate [EHTL—KI:
NMEA messages DEFHL—,EZRFOYTE OV RO SRIRTEET,

Ff-. FVIRYIAMSH ALY NMEA Ayt —U % 8IRTEFE T,
R—L—HMZ&k>T. HATELT RO A XIZHIBLRHYET,
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CAN HAIZDIT

LU IE VBSS100SL D7 7 /v k@ CAN /1 CT9,
Note, this is the Racelogic standard VBOX output, ie. Starting at 0x301

Format Motorola
ID* Update Data Bytes
Rate 1 2 3 4 5 | 6 | 7 | 8
0x301 100ms (1) Sats in view (2) Time since midnight UTC (3) Position — Latitude MMMM.MMMMM
0x302 100ms (4) Position — Longitude MMMMM.MMMMM (5) Speed. (Knots) (6) Heading (Degrees)
0x303 100ms (7) Altitude. WGS 84. (Metres) ‘ (8) Vertical velocity. (M/S) ‘ Unused (9) Status I (10) Status2
0x304 100ms (11) Distance from Brake trigger (Meters) (12) Longitudinal Accel. (G) (13) Lateral Accel. (G)
0x305 100ms (14) Distance travelled since VBOX reset (Metres) (15) Trigger Time (S) (16) Trigger Speed
0x306 100ms Unused (17) Lean Angle (degrees) (18) Radius of Turn (meters)
0x307 100ms (19) Position — Latitude DD.DDDDDDD (20) Position — Longitude DD.DDDDDDD
0x308 100ms (21) Distance from Brake Trigger (corrected) (Meters) (22) Distance from start speed to end speed (Meters)
0x309 100ms (23) Speed at start of test (kmh) (24) Speed at end of test (kmh) (25) Decel test time (s) unused
0x30A 100ms (26) Lap time (s) (27) Split time (s) (28) Status unused
0x30B 100ms (29) True Heading (Degrees) (30) Slip Angle (degrees) (31) Pitch Angle (Degrees) (32) Lateral Velocity (Knots)
0x30C 100ms (33) Yaw Rate (Degrees/S) (34) Roll Angle (Degrees) (35) Longitudinal Velocity (Knots) (36) Center of Gravity
0x30D 100ms (37) Front Left (38) Front Right (39) Rear Left (40) Rear Right

(1) If Satellites in view < 3 then only Identifier 0x301 transmitted and bytes 2 to 8 are set to 0x00.

(2) Time since midnight. This is a count of 10ms intervals since midnight UTC. (5383690 = 53836.90 seconds since midnight or 14 hours, 57 minutes and 16.90 seconds).
(3) Position, Latitude (mmmm.mmmmm) * 100,000 (311924579 = 51 Degrees, 59.24579 Minutes North). This is a true 32bit signed integer, North being positive.

(4) Position, Longitude (mmmmm.mmmmm)* 100,000 (11882246 = 0 Degrees, 58.82246 Minutes West). This is a true 32bit signed integer, West being positive.

(5) Velocity, 0.01 knots per bit.

(6) Heading, 0.01° per bit.

(7) Altitude, 0.01 meters per bit, signed.

(8) Vertical Velocity, 0.01 m/s per bit, signed.
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(9) Status.8 bit unsigned char. Bit 2 always set.

(10) Status2, 8 bit unsigned char. Bit 0 is always set, Bit 1 = Lapmarker, Bit 3=brake test started, Bit 4 = Brake trigger active, Bit 5 = DGPS active
(11) Distance, 0.000078125 meters per bit, unsigned. Corrected to trigger point

(12) Longitudinal Acceleration, 0.01G per bit, signed.

(13) Lateral Acceleration, 0.01G per bit, signed.

(14) Distance (since reset/powercycle), 0.000078125 meters per bit, unsigned.

(15) Time from last brake trigger event. 0.01 Seconds per bit

(16) Velocity at brake trigger instant, 0.01 knots per bit (window smoothed over previous 4 samples)

(17) Lean Angle, 16-bit signed integer * 100.

(18) Radius of Turn 32-bit signed * 100.

(19) Position, Latitude (DD.DDDDDDD) * 10,000,000 (519874298 = 51.9874298 Degrees, North). This is a true 32bit signed integer, North being positive.
(20) Position, Longitude (DD.DDDDDDD) * 10,000,000 (11882246 = 1.9803743 Degrees, West). This is a true 32bit signed integer, West being positive.
(21) Distance, 0.000078125 meters per bit, unsigned. Trigger distance corrected to nearest 10km/h speed
(22) Distance, 0.000078125 meters per bit, unsigned. From start speed to end speed —Decel test

(23) Speed at start of Decel test, 0.01 knots per bit

(24) Speed at end of Decel, test 0.01 knots per bit

(25) Time of Decel test . 0.01 Seconds per bit

(26) Lap time 0.01 Seconds per bit

(27) Split time 0.01 seconds per bit

(28) Status. Bit 0 = Start/finish crossing; Bit 1 = Split line crossing (includes start/finish crossing)

(29) True Heading of vehicle, 16-bit unsigned integer * 100.

(30) Slip Angle, 16-bit signed integer * 100.

(31) Pitch Angle, 16-bit signed integer * 100.

(32) Lateral Velocity, 16-bit signed integer * 100.

(33) YAW rate, 16-bit signed integer*100.

(34) Roll Angle, 16-bit signed integer * 100.

(35) Longitudinal Velocity, 16-bit signed integer * 100.

(36) Centre Of Gravity Slip angle, 16-bit signed integer *100.

(37) Front Left, 16-bit signed integer*100.

(38) Front Right, 16-bit signed integer*100.

(39) Rear Left, 16-bit signed integer*100.

(40) Rear Right, 16-bit signed integer*100.
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=~ & HE
RS232 / NMEA H AIZDILNT

The RS232 output is present to provide a connection to a computer for configuring the settings of the VBSS through the VBSS setup software. It also can
output NMEA format messages. The VBSS can output 8 types of NMEA messages, the most commonly used are GPGGA and GPVTG, the contents of which
are shown below.

SGPGGA, hhmmss.ss, Latitude, N, Longitude, E, FS,NoSV, HDOP, msl,m,Altref,m,DiffAge, DiffStation*cs<CR><LF>

ASCIl String
Name Format Example Units Description
SGPEGA string $GPGGA Message ID GGA protocol header
hhmmss.ss hhmimss.sss 092725.001612294 UTC Time Current time
a7
Latituds dddmm.mmmm 4717113993723 24 Latitude Degrees + minutes
75
N character M M/ Indicator M=north or S=south
Longituds dddmm.mmmm 00833.9159012158. Longituds Degraes + minutes
316
E character WWE EAW indicator E=east or W=wesl
FS 1 digit 1 Position Fix Indicator  See Table 4
NosV numeric 078 atellites Used Rangs 0to 12
HDOP numeric 1.001 HDOP Horizontal Dilution of Predision
Ms1 numeric 499 59.0 m MSL Altitude
H character I Units Meters
Altref blank 48.0 m Geoid Separation
M blank M IInits Meters
Diffage numeric second age of Differential Blank (Null) fields when DGPS is
Caorractions not used
DiffStation nurmeric 0 Diff. Reference
Station 1D
Cs hexadecimal *GE %18 Checksum
<CR» <LF=» End of message
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SGPVTG, cogt, T, cogm, M, sog, N, kph, K*Xcs<CR><LF>

RACELOGIC
~ &

ASCIl String
Name Format Example Units Description
SCEVTG string FEMVTG Message ID VTG protocol header
cogt nuUmeric 7752 degrees Course over ground (true)
T character T fixed field True
Blank Course over
cogm ground Mot output (empty)
(magnatic).
H character M fixed field Magn etic
5o NUMERC 0.004 knots Speed over ground
I character M
kph MUMeric 0.008 kmi/h Speed
character E. K Kilometers per hour - fixed field
s hexadecimal *0B Checksum

<CR» <LEF>=>

End of message
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Accuracy 0.1 Km/h (averaged over 4 | Accuracy 0.05% (<50cm per Km)
samples)
Units Km/h or Mph Units Metres / Feet
Update rate 100 Hz Update rate 100Hz
Maximum velocity 1000 Mph Resolution lcm
Minimum velocity 0.1 Km/h Height accuracy 6 Metres 95% CEP*
Resolution 0.01 Km/h Height accuracy with DGPS 2 Metres 95% CEP*
Latency 6.75ms
Accuracy 3m 95% CEP* Resolution 0.01s
Accuracy with SBAS DGPS >1.8m 95% CEP* Accuracy 0.01s
Accuracy with BaseStation 40cm 95% CEP*
RTCM DGPS
Update rate 100 Hz
Resolution 1.8cm
Resolution 0.01° Accuracy 0.50%
Accuracy 0.1° Maximum 20G
Resolution 0.01G
Update rate 100 Hz

VBOX JAPAN #xX& %t
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Accuracy +1.8 cm **

<0.2° rms at 0.5m antenna separation <0.14° rms at 0.5m antenna separation
<0.1° rms at 1.0m antenna separation <0.07° rms at 1.0m antenna separation
<0.05° rms at 2m antenna separation <0.035° rms at 2m antenna separation
<0.04° rms at 2.5m antenna separation <0.028° rms at 2.5m antenna separation

Definitions
* Circle of Error Probable: 95% of the time the position readings will fall within a circle of the stated radius.
** Based on <50m brake stop distance.

CAN-RS232 H A

Output Data Rate 125Kbit, 250Kbit, 500Kbit & 1Mbit selectable baud rate. Software controlled CAN termination.

Data available Position, vehicle speed, heading, lateral acceleration, longitudinal acceleration, satellite count,
time, radius of turn, altitude, Distance from Trigger, Trigger Time, Trigger Velocity, True
Heading. Slip angle, Yaw rate, Pitch/Roll angle, Longitudinal and Lateral Velocity

Output Data Rate Up to 100Hz
Data Available NMEA or RL Serial
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FFHAaoHEA-TORIVHA

Output Data Rate 0to 5vDC

Data Available Either Speed, Lateral Acceleration, Longitudinal Acceleration, or Lap Beacon

Output Data Rate Low = Ov, High = 5v, Max. frequency 4.4Khz

Data Available Speed or Lap Beacon

Input Voltage range 1 Gen = 6.5v—30v DC /2™ Gen = 7v —30v DC

Power 3.7w Max

GPS Antenna 5V Active Antenna (inc)

Digital Input Cold Start Activate / Set Lap beacon Position

LED Power, Satellite Count, Event Out

* = N=|

'U"fX'EI'EJﬂE/mx

Weight Approx 2508 Operating temperature -30°Cto +70°C

Size 140mm x 92mm x 31.85mm Storage temperature -40°C to +85°C

Connectors Deutsch ASDD Autosport
Rated IP66
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aRI45E
ANTENNAS
@ @
- A B 4
Main Connector (Deutsch Autosport)
Pin 1/O Function
1 |  RS232 Rx
2 |  +8Vto +30V Power. Ignition switched
feed
3 /O CAN Low
4 /O CAN High
5 O Analogue Output
6 | Lap Marker Input / Brake Trigger Input
7 O Speed Pulse / Lap Beacon
8 O RS232Tx
9 |  Ground
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i R(COM R—FDFER S %)
COM AR—FZEFARBIZIE. ULTDEIIZLT, TNALARAIR—Dr—D o fEZRL TSN,

(TINARIFR—Vv—BEN A E)
Windows7 ---. ¥—/R—K® Windows R4 + R > 77/ ILBZEZIBELTEITT devmgmt.msc

EANLTEHT S,

Windows8 -+ F—R—K® Windows 7R3> + X —» BEEZE FIZHTLAAZ 21— TNARIR—Ir—%#2EIT S

E=) TI)AAXA—7—
TPAUF)  #IE(A) TRNV) ALT(H)
e T E HE 8 R KRS

= =

4 2 muka-PC
<2 DVD/CD-ROM F54F
g IDE ATA/ATAPI 1> F0-35—
 A-FAAQANBLIUED
@ F-h-F
> (M A 14—

& S2TA TIAA

@ 24—

O YvoboI7 74X

ca TARY F547

& F42TA 7ETH—

¥ RxybO—4 7ETh—

U3 k21— AU5-TJI4Z FIAZ
B Jotyy

LA ATL TILZ

§ HOYE EFA 8LV -4 2VMI-5—

4 YF R—b (COM & LPT) P
"3 ATEN USB to Serial Bridge (COM3)

K £=45-

o= FORIFa1—
< EEEar0-5-
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T8 XOALEDENDIA 754D TIAR

COMR—+DEEIL
CCIIRTREINFET,

9§ 108 SUPIL AR 3V P0-5—

(( RACELOGIC
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