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VBOX3iS [&. 6.5 - 30V DC DIELWEETEEL., ERD I H—T7H TE—0/N\y T —DoBREZMAIENTEET, =1L, AHLBEA 30V DC
FHATLEIE, B —OHEDRERELYET D TIT TELLSLY,
VBOX3iS DEMEFIIEBICHYETHNHMETEHYELTA. BEEHTAEICIETESLEITRERLWECANDEREF D AT TS,

/N ZEE

VBOX3iS [&, RILFIT7o 9230 TARTUARP OLED TARTLA LR T HENTEET,
NHDED1—I)LE VBOX3IS IZHERETHE. VBOXSIS (FANSN-BEEZFDEETARTL
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GPS 7T FI(EHE MDD REHREHCE=OIZ. EBIRD LIZHETAHAVENHYET . GPS EF
DREERIFITILF ISR EFE TN, GPS BIE THOIS—DRERELS>TLNET,

GNSS (GPS) 777
VBOX3iS TIX 5V D7 OTF4T 7T FTEFALTVWET, 7o T T DRI 5% VBOX |ZHEHE T BRI
21T, RBEHIEBEF/DIEOIZ, ToTFDARIZHREBEDMFTNTULVENI EZHERL TS,

VBOX BB TER T RIMNAT DT UoTFEERLTWES, 7oTFEERICRYMA 558 (3, B
EAETERDEWMIEICREL TSN, T AYICESOREZHE T AL OLESTYALZL
CEEHERLTZEN, PoTH & ERIL—DHGEDERBIRD LICH T EHREL TS,

F1-.GPS R RZFATHHE L. EALKRASEAM THEALTZEW, MEOFLE | EEY
DEWTYTTERATHE FBEDHBHEMNBAY., ILFNRADEEEZT. AIEREMETLT

GNSS(GPS)a—IJ/LF RX4&—}

FUFFEERML—TIBRYR D, RSB R AR DBENBYET, Fog K]
VBOX3iS £¥HTEHERAT 254 . HH ARMBERALTLEA-T-1BE . BATI<EALSFHABEDM E@R e R
BHLEEN TSRS L. VBOX3IS IZSh-BEEHREY £y LT, HTLLEEIEHREZE e

FTEHEDLENHYET , COEREZI—ILFRZ—FEEVET, VBOX Setup VI 7HLLIEARKRTE
NFIIVEFERALTAIBETY,
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VBOX3iS [FTFTRD K312, EIhHNKSIIZLoNYEREELTHRETILELAHYET . EERNIZT—TRYTIEAR+HTI DT, TEELLESLY,
HREMREIZ.FIRIEHYFERTA. BIFEVIMN I 7 TEHREREEZEEZLET,

TRIOERATIVMNR—ILOBRFELLTEYET, (IS5 vrEIE RLACS291., R—JLEIE :RLACS212-V2)
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LOGIC

PC ZFIAL7T- VBOX3iS ME&TE (VBOX Setup Y7+ x7)

VBOX3iS MEEE L VBOX Setup Y7z 7EFALTITLVET, VBOX3iS A{KIZ RLCAB128 1, L<I% RLCAB129 ¥—J L& F->TEEEZ AN,
RS232 ARIAMND")F7IL-USB 7H TA—"%#FIFHALT PC IZ#EHELET,
NXARAKRFENARIILEFEALTERBFRICEEAETT .

JYILITT7 DA A—IL
TEBDYILHT7 CDZEPC D CDFSATIZHEALEL, BEIMIZ. /AL 94 F—FARNET DT IERIZHESTAIVAM—ILLET, 1VR
F—ILMET T BE TRIMYTIZVBOX Setup VIR 7 DT AAVNBEBMICERINET,

YIRHT T DIRE

VIR T7EREILI=D., £9 Port’ LYBEYER—FEBIRLET,
FIALTWASR—rD O MSHEWNMES (X, PC DIV RA—JLISRIL > TNARIR—D 9 —&KUY
WERITHENTEET, Connection
COMR—rDHERFEZIZ. AT ILKEQHEESELEELY, Port |

\}J.SB Serial Port (COM1)
EEHR—RERIRUT=S . Y TR9T7 A VBOXSIS AfAIZ B EhA4IZ 450 . Disconnected 0 pisconnected
=M Connected [CEDHYET,

E: RYINDITTHREEZEREL=L. T ‘Write to Unit’ IRELED) v L TIZELY,
HITKY, VBOX RIKIZERENEERAFENFT,
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General [ E%5F I |
General MEXEBEE T, VBOX3iS AIKIZET DB DHEZEMNAIRETT,

1. Connection 1
[Disconnect ]| CY IR 7 EDEHGEEIRTEET,

e @ General

Connection Language
2_ Language Port  USB Senal Port (COMS) Language Eng_lish - (
== . Connected i
= EEEE*RF%*?O . ) Diagnostics
VBOX information Satellites 0
Unit type : VB3i 5§ < — 3
Software version : V3.0b16 UTC time 00:00:00.00
. Serial number : 71199
3. VBOX Information Finmware version 1 1.0 BEST
Latitude 0'0.000000 N
ST NFUN—ETF— LY T N—Sa HRRENET, ,
Longitude 0'0.000000 E
<€
Velocity 0.000 km/h
4, Diagnostics Digital output Speed
EEEG) GPS ?—’;‘ltﬁﬁ,’fﬁfﬁﬁtéhﬂij‘o Digital input Brake trigger
GPS engine update rate 100 Hz
[ Write tourit | [ Close |
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GNSS DE&E

GNSS SR EBEMETIE. UL THIEBZHRETEET,

GNSS information

GPS TP U DIEHERTLET,

[GNSS coldstart J7R 2> TaA— LK RZ—FEE{T
TEET,

XaA— LR RA—NEAERTE/ SR ILEFALTE
A[RETY,

GNSS Settings

—Leap second—

S350 DEEMNAEETY,

2020 &£ 3 AREIDS>55F(E 18 7T,
18 FIZERE L TLIZELY,

—Elevation Mask—
FRTLIBEDLEHEEFIREETHIENTEE
Y. COERFEICKY., RETE GPS RETKRZERLY

Settings | Engineening diagnostics

GNSS information

Engine type : 23

Revision : 5.2.2 Dec, 06,2018

Internal battery voltage : Unavailable

_GN5S coldstart

GMNSS5 optimisation
®) High dynamics
) Medium dynamics 3 4

! Low dynamics

GNSS settings

Elevation mask

f the teting araa hat nascby treet or

DGPS roikich
ZENTERTK AIZLRESEDINELHYET, e e Qmﬂx = g
< *Eﬁﬁﬁ > R5232 baud rate | 115200 - Racelogic =
TARO—X 5 _
BEOHDZTAMI—Z 10 | Writetourit | | Close |
i 15
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3. GNSS optimisation
High dynamics : BEIGEHARCHMEEMZERICHELETNIEGSAVHBRTHALEY, (JL—FRBR. L—FzoUREBE)
Medium dynamics: @ELEDRELGVARICFHALET ., (REEEHER. RSO0—LHERS)
Low dynamics : HEMEEDEWVREROATHRATEET, J1LI—DHERMNEN=H, RECHL -MEET—2D /A XD PLET
QA—RMHUHERSE)

4, DGPS
None (default) :DGPS Z{FFHLAZLVRETY . b oZERL TSN,
RTCM (40 ¢m) : %% LA LN TLIEELY,
SBAS: ERELLEWLTLESLY,

Page 10 of 36 VBOX JAPAN #HX &4t
TEL: 045-475-3703 Mail: vboxsupport@vboxjapan.co.jp



VBOX3iS User Guide (QACELOGIC

IMU ##1IE-DE%TE —Settings—
IMU EREEE TlE. IMU fHIED AT, HifR@EICBET IR EZTITVET,

1. IMU integration
IMU B IEEZFI AT 315 1d Enabled [CFTvoE AN TLIEELY,

B8 VBOX Setup 3.1.1 - ] X

(5o Bus

7 usage

Settings | Qrientation | Wheel speed input
IMU integration

Antenna to IMU offset

2. Location 1 ¥ Enabled The VB3i Siis.. 4

Eﬁ[i Internal %E*RL/T(TiéL\o Location . ::::z 000 m

X SMTF D IMU4 ZERT 5156 & External ZFRLTZSLY, ® internal e 000 m

2 ) External () Above 080 m
®) Below B

3. ADAS mode e

Enabled [ZIEF oI —0% L INIELNTLIZELY, 3 Ll
4. Antenna to IMU offset

GNSS 72T+ H 5 VBOX3iS ETHIHERZFIEMICA DL TIZELY,

I_ Write to unit Close
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IMU #IE-DE%E —Orientation—

VBOX3iS DB AHMERELET,

Settings | Orientation | Wheel speed input
Side facing down

1. Side facing down
HREL-E Y —DOTARZEERLED,

2. Side facing forward
HREL-E Y —D&EITAMEZERLET,

[c]

Side facing forward

[c]

“Digital
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IMU i IE-DE%XE —Wheel speed input-

HmEFEEDHRELITVET,
BHEREANTHEGPS BIENORMLREICEVNT, IMUMEICINA T, EIHROMEDITL., FUSRMGHELFATEES,
KEIREME L IMUBEN ARG TORWNERATEEE A,

1. Wheel speed input

iimﬁﬁﬁﬁ'é%éli, rEnabIedJ’E?‘IU?LT(EéL\o 1% uE:gse

Settings | Orientation Wheel speed input
2. Antenna to wheel offset : > s

FUFF O RBORLETOEMEAALTHE, P <1 3
AT ESE (] Enabled I
Antenna to wheel offset Configure inputs ¢
3. Configure inputs The atieshs e
HiHED DBC 77 M IILEHRAIAF T TEHRTEL TSI, @® Ahead T WheelSpd 1 | Configure ‘
B 2MEEHRLET  AEDREXHYFEEA, O Behind ="
TR EETRTT, . €«—2
O Lk 0.00 m WheeiSpd 2 | Configure |
N 0.00|m
) Below
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CAN —Settings—

CAN A NDHBREZITVET,
1. Input i BRI <.itino< | Transmitted identifiers | Transmitted IMU identifiers | Transmitted wheel speed identifiers

HEFRTRYAL OO, EROR—L—rEHELET, B [input

—HREIIZ 500 kbps DEMAZUNTT GNSS O 1000 kbps Enable termination | <qGemmm— 2
2. Enable termination e ® 500.00 kbps

Bl CAN DR IHEHERETT . | 1

X—EICF v IT—VFANFEEA, - | =0k

ADAS () 125.00 kbps

3. Output

CAN H HDAR—L—hERELET, B | Outut

© 1000 kbps [¥] Enable termination < 4

4. Enable termination : . )

CAN DRI DERETT . Serial ®) 500.00 kbps e_ 3 Outputrate | 100Kz v b 5

FrvILTLIEELY, O 250.00 kbps Export to DBC | | <@ 6

Digital

5. Output rate 4 () 125.00 kbps

AT LT L—ERELET . :

?Eﬁﬂ_EﬂOOHZ I Write to unit | [ Close
6. Export to DBC

IRFED CAN HADERES DBC I7 ML THATEET,
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CAN-Transmitted identifiers, Transmitted IMU identifiers, Transmitted wheel speed identifiers —

CANEHADD DEEEZLET . MO OH—IZH L TREEDREMNTEETY,

1. Send 2 3

CAN HAL=WVID ZF v oL TLIEELY,

2. Defalt/Actual ID
HAENS CANID DIEFXEETHENTEET,
FI4ILETIE. 0x301, 0x302 ---. 0x307 TERFE =N

Settings | Trang
CAN output i

TWEITN. IDZEBERHICEFETEHENTEET, 1 Send} Default 1 [ 2 | 3 | mem; [ 6 | 7 | 8
301 Sats ‘ Time Since Midnight UTC Position Latitude n
302 Pasition Longitude Speed Knots Heading
3. Xtd 303 Altitude ‘ Vertical velocity ms Unused | Status1 l Status 2
:]:Egﬁ CANID EEQEE _G%ij_o 304 Trigger Distance Longitudinal Accel G Lateral Accel G
CAN ID (is *EZE(Standard) 11bit %L((i*ﬁ\gﬁ 305 Distance Trigger Time TﬁmrSmﬂQ'
(Extended) 29bit MHIEIRMNTEET, Extended & 306 Speed Qualiy ‘ f—
FIATHEAE. FrosL TS, -~ S e
309 Position Longitude 48bit Speed Knots
4. Data bytes _ N 314 Unused ::‘::’"‘b:"s‘" Time Since Midnight UTC Robat Heading
CAN Xyt —UI2&k>TEESNL/ATA—FN KT Sl [ [ -
ShET, e Ol 3 Meters) | Distance from start speed to end speed (Maters
— s tendoftest | - | v

Write tounit | | Close
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Serial
[Serial JEIE@Tl&, YUZILTHAINET—EDNT+—IYLERETEET,

~—— Serial
General Mode NMEA messages
() Racelogic

Baud rate i 57.6 kbit/sec ']

Update rate i 10 Hz ']

[[] Gga ] Gsa [£1 Gil [ Gsv

[¥] Rme ¥l vig [¥] Gst [¥] Zda

1. Mode [ZUZ7ILHAE—F]
)T ILHEADITA—vbh%ERacelogic] LLLIE INMEAIMSEIRTEET,
[Racelogic]l&. T4RATL 44X VBOX Test Suite VIR 7EFESEICFIALET,

2. NMEA messages [NMEA Avyt—]
Mode T NMEA #ERL1=F1E. NMEA H HICBAT BRENTEET,

Baud Rate [R—L—NKI:
NMEA E—F DL, R—L—rEBIRTEET,

Update Rate [EEEiL—KI:
NMEA messages DEFHL—,EROYTE OV YR DR NS EIRTEET,

Ffo. FIV IRV IZAMBH AL NMEA Ayt —DFE&IRTEFT,
R—L—MZ&o>T, HATEST —ED YA XIZHIRAHYET
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1I/0

TORIVINILAD AR B ARENTEET,

1. Digital input

FORLANIELTRIRLET .

Digital input
—Brake trigger— (®) Brake trigger
TL—% A —%EAT HBEISRRLET . s, 1
-Track marker— Pt oupot
Sy IR HEFIAT BED Start, Finish, Split 51> O Speed
DREITFALET, s
— N —_— =] -, 6_ 2
RE—N/T4=9 151V DERTEF &
Eﬁo)ﬁg > 5km/h —G)\jJX4‘ya:§$$L¥T° Pulse duration 1.005 5
TS ATALOREHE oy O L @1F
BHlDEE > 5km/h TS5 LU ERM(yFERLET,
RTINS AODEES *:
Bl DFEE > 5km/h TRAFEERMIC, 2@ TR <M
SHBERTVIMNIAUERELET,
L2TOS1UDHIER
AAyFE 1 ERBALEZ, ICICISRLULERIBLETSE. ETOIIUZHIBRLET,
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~ & B

2. Digital output

Speed

EEZ#/NLR/m THALET,

HEDNILAFHEAALTERELET .

T 74 ILRERTE Tl&. 90 pulse per metre => 25 Hz / kph TERESNTLNET,

Lap pulse

ST IV REBIRLIZIGE . FHERTELT Start/Finish line(RA—k/T4=w 2154 @B T H&. 5V TlPulse duration | TERTE LT=FEE/ LR A
HENFET,

lPulse duration | TIE, /NILADH WEEZEBRIZKRETHENTEET,

lpolarity I Tl H A DHIREEIRT HENTEET,

RRICETIZHS [Write to unit] 70UV HERENEBMICRESh, RENET ELYETS,
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IMU f#1E
VBOX3iS[GNSS]I& IMUOA[SEH MR EET +3 B v A Q)R (TFEHTHET MEES - OvMOICKDHEMBELFIRATHENTEET,

IMU (X, ElRDHOPLHE(EEZAELT. ZREZBEEISILTERBOAECHNEERICEENRVWEE -NERAEEITD
CENTEET ., COBIEEGPS BIEKYVELRBERL FEICELATI . LAL. ZEE-HNEDOF)IMNEHEMHEL)AZTKOMERT
TO

ENICHLT.GPS LU —FFEZ4EUELEOYILTOWSRYNITFDGNEE-HNEZAMELET,
CO2ONRE-MEBREDEIC100Hz DALI VTN EF—ENHESE. I5— 2R HSELHZET AIEEZRELLSETLET,

CDEIEBEEIZKY . BYMDENWIY T THRETH/A X OOy T 7 IREELTWNET,

F-. IMU MW EHSN-EYFA-O—ILADOT—2ELHASNET,

BIEMIEIL GPS 7o TFHDEEMNDS IMUM DEIBEANERICHYET, ERIE IMUBEFTo-EENT 57T, T2 IBOHSERTAESIN
23D TT, FDSAUIELGPS DHDT—R . BEDFAVMNIMU HIEF{T2I=T—2TT,

IMU #IEEZFIBETHERILED GPS HNEIRTEL VMG CHEIRZ#IF TSN TEET,
FHRlEMIFCTEAHMEMIL 60 MIEETT,
IMU fi EDQ 2T DEQ@

IMU MIEELSHIEZEITO-OI2IE, BULONHEEEITOLELAHYET,
IMU O #EAZE 2. VBOX EEIBF SIS MR B DEETLTITSMHETEONHYET .

MHFEEDO
BlZ/KFEMETIERESEES,

VBOX3iS [(XBEIMIC 30 M DEERETOMNREZTDOZITLVET,
TR IMU DHESEREILTULET , COHAM. BEEXEHIGULTIZELY,
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c\\&

VYPEEQ
VBOX3i M IMU O LED Mg IZE-T-5. ElREETIEET,
TAMEFRTARNUTOETERERT SE IMUBEDFEENEA, VAT LAIXBEULHEEZITOCENHESLISIIZHYET,
1. 8MFREM 2 (HEE FZF10mBEE. FEE 15km/h LLE,)

H 5
2. AmE-2JL—+ 2K (HIEE EE 50km/h LLE, B&E G (X 05z F8E)
NONEFIE. EMEEREGEEREICLTOVVBEICIE. BE. EEITIDENHYET,
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EvF/O—I)LA-DrvA/O4T7tyk

IMUBEDPHZED, QKA =5, EvyF-O—ILAOA I YrAGRETSIENTEET,
A7y, EREKFLGAEICEESE, TROEBYRKITE/ARIILEFIALTERLET,
-EvF/a—ILAF Ity

BIE/NRILD OKRAVEL, A=a2—[CAYFET,

IMU > Pitch/Roll Offset> Auto Level

'RACELOGIC ' RACELOGIC
-9 ) r.l 4

RACELOGIC

5 )& Caibration #ZEfTLZE 9, Caibration Complete EHNIXFTE T T,
~Ox /40X T yh-
EROEYF/O—ILEA T YN ERBRICRAETIE/ ARILTITVET,

IMU> Gyro Offset>Auto Level Z:&EIRL.
5 ¥R Caibration ZZE{TLE 9, Caibration Complete EHNIEXT T TI .

ULETETOHRENTET TY,
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1T MU BE + ERERTE

IMU # IEITBINL CEEERBIEEITOE. GPS BIENEONEBEICEVT IMURBER T TR RIMIB AL EBE LGERT A EMNTEETT,
TEIA GPS 2T DIHE L. GPS+IMU HIEDIHE L. GPS+IMU #1E + B iR E D LLEE/RTY .

GPS only » 0

Q

¢ :

o

°®

O
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CAN H AI[ZDWVT

CANHEHDTFT—42I7+—<yrILTDEYTY,

Data Bytes
i O R R
0x301 (1)Sats | (2) Time since midnight UTC (3) Position — Latitude MMNM_MMMNMM
0x302 | (4)Postion - Longitude MMMMMMMMMM | (5) Speed (kis) (6) Heading (')
0x303 | (7)Aitude. WGS 84 (m) S vemealveo (W | Unusea | (@) Stats | (10) Satus
0x304 | (11)Distance from brake trigger (m) (12)Longaccel (g) | (13)Lateral accel. (g)
O0x305 | (14)Distance travelied since VBOX reset (m) (15) Trigger tme (s) | (.5) T"o8er speed
0x306
0x308
0x309
Ox30A
a7 (51) Latitude (DO.DDOODDO) (52) Longitude (00.DDDDDOD)
Ox318 | (53) Distance from brake kigger (comected m) | (54) Distance from start speed 10 end! speed (m)
oate | o O oy % (57) Decel testtime (s) | (58) Stahus
(59) Lap time (3) (60) Spiit time (3) (61) Radius Of turn (m)
(62) Head_IMU (") (63) Roll_IMU () (64) Pitch_IMU () (B5) KF Status
(66) Speed_raw (67) Head_IMUZ () (68) Head_raw (") Unused
(69) Whee! speed 1 (70) Whee! speed 2
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2 \& B
1. If <3 satellites in view, then only Identifier 0x301 transmitted and bytes 2 to 8 are set to 0x00.
2. Time since midnight. This is a count of 10 ms intervals since midnight UTC. (5383690 = 53836.90 seconds since
midnight or 14 hours, 57 minutes and 16.90 seconds).
3. Position, latitude* 100,000 (311924579 = 51 Degrees, 59.24579 Minutes North). This is a true 32 bit signed
integer, North being positive.
4. Position, longitude* 100,000 (11882246 = 0 Degrees, 58.82246 Minutes West). This is a true 32 bit signed integer,
West being negative.
5. Velocity, 0.01 kts per bit. This is Speed_Raw when the KF is not enabled and the filtered value when KF is
enabled
6. Heading, 0.01° per bit.
7. Altitude above mean sea level based on the WGS 84 model of the earth, 0.01 m per bit, signed.
8. Vertical velocity, 0.01 m/s per bit, signed.
9. Status, 8 bit unsigned char. Bit 0 = VBOX Lite, Bit 1 = Open or Closed CAN Bus (1 = open), 2 = VBOX3.
10. Status, 8 bit unsigned char. Bit 0 is always set, Bit 1 = Lapmarker, Bit 3 = brake test started, Bit 4 = Brake trigger
active, Bit 5 = Dual Lock.
11. Distance, 0.000078125 m per bit, unsigned. Corrected to trigger point.
12. Longitudinal acceleration, 0.01 g per bit, signed.
13. Lateral acceleration, 0.01 g per bit, signed.
14. Distance travelled in meters since VBOX reset.
15. Time from last brake trigger event. 0.01 seconds per bit.
16. Speed at brake trigger point in kts.
17. Velocity quality, 0.01 km/h per bit.
18. Position, latitude 48 bit signed integer, latitude * 10,000,000 (min). North being positive.
19. Position Quality, 8 bit unsigned integer.
20. Solution Type, 8 bit unsigned integer, 0=No solution,1= Stand alone, 2= Code differential, 3=RTK Float, 4=RTK Fixed
21. Position, longitude 48 bit signed integer, longitude * 10,000,000 (min). East being positive.
22. Speed, 0.01 kts per bit (not delayed when ADAS enabled).
23. Vehicle separation (m), 32 bit IEEE float.
24. Relative speed (km/h), 32 bit IEEE float.
25. Longitudinal range; wrt subject heading (m), 32 bit IEEE float.
26. Lateral range; wrt subject heading (m), 32 bit IEEE float.
27. Longitudinal speed; wrt subject heading (m), 32 bit IEEE float.
28. Lateral speed; wrt subject heading (m), 32 bit IEEE float.
29. Separation angle (° ), 32 bit IEEE float.
30. Target RTK status 8 bit unsigned integer, 0 = No solution,1 = Stand alone, 2 = Code differential, 3 = RTK float, 4 =
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RTK fixed.

31. Link time 24 bit unsigned integer, count of 10 ms counts since midnight.

32. Lateral range; wrt target heading (m), 32 bit IEEE float.

33. Longitudinal range; wrt target heading (m), 32 bit IEEE float.

34. Time to collision; wrt subject heading (s), 32 bit IEEE float.

35. Subject status, 8 bit unsigned integer, 0 = No solution,1 = Stand alone, 2 = Code differential, 3 = RTK float, 4 =
RTK fixed

36. YAW diff, difference between subject and target1 vehicle headings, 16 bit signed integer * 100.

37. Subject vehicle speed (km/h), 32 bit IEEE float.

38. Time to collision 2 (s), 32 bit IEEE float.

39. Lateral diff (m), 32 bit IEEE float.

40. Target vehicle acceleration (g), 32 bit IEEE float.

41. Separation time (s), 32 bit IEEE float.

42. Time to collision target; wrt target heading (s), 32 bit IEEE float.

43. Raw satellite count.

44. Time since midnight. This is a count of 10 ms intervals since midnight UTC. (5383690 = 53836.90 seconds since
midnight or 14 hours, 57 minutes and 16.90 seconds) (not delayed when ADAS enabled).

45. Robot Head, 16—bit unsigned integer * 100 (not delayed when ADAS enabled).

46. Latdif tg1 difference in minutes between Subject latitude and Target 1 latitude, 32 bit IEEE float.

47. Lngdif tg1 difference in minutes between Subject longitude and Target 1 longitude, 32 bit IEEE float.

48. YawRat tgl1 yaw rate from target vehicle, only if fitted (° /s), 32 bit IEEE float.

49. Pntsv—tg1 current subject vehicle contact point to target vehicle, 1 — 8 bit signed integer.

50. Pnttgl1-sv current target vehicle contact point to subject vehicle, 1 — 8 bit signed integer.

51. Position, latitude (DD.DDDDDDD) * 10,000,000 (519874298 = 51.9874298 Degrees, North). This is a true 32 bit
signed integer, North being positive.

52. Position, longitude (DD.DDDDDDD) * 100,000 (11882246 = 1.9803743 Degrees, West). This is a true 32 bit
signed integer, West being negative.

53. Distance, 0.000078125 m per bit, unsigned. Trigger distance corrected to nearest 10 km/h speed.
https://racelogic.support/01VBOX_Automotive/02Speed_Sensors/VBOX_3iS/

78

54. Distance, 0.000078125 meters per bit, unsigned. From start speed to end speed — Decel test.

55. Speed at start of Decel test, 0.01 km/h per bit.

56. Speed at end of Decel test, 0.01 km/h per bit.

57. Time of Decel test. 0.01 seconds per bit.

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

59. Lap time, 0.01 seconds per bit.
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60.

61

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
71.

78

Split time, 0.01 seconds per bit.

. Radius of turn, 32 bit signed * 100.

Heading derived from the Kalman Filter.

Roll angle derived from Kalman Filter.

Pitch angle derived from Kalman Filter.

Kalman Filter status.

Raw GNSS speed.

Heading IMU2 derived from the Kalman Filter.

Raw Heading degrees (16-bit unsigned integer * 100)

Longitudinal range wrt to reference heading, 32 bit IEEE float.
YAW rate, 32 bit IEEE float.

X acceleration, 32 bit IEEE float.

Y acceleration, 32 bit IEEE float.

IMU internal temperature, 32 bit IEEE float.

Pitch rate, 32 bit IEEE float.

Roll rate, 32 bit IEEE float.

. Z acceleration, 32 bit IEEE float.
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Wheel speed 1, 32 bit IEEE float — a ‘CAN passthrough’ of Wheel speed 1.
Wheel speed 2, 32 bit IEEE float — a ‘CAN passthrough’ of Wheel speed 2.
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RS232 / NMEA HAIZDLVT
RS232 Racelogic Data Format

Protocol:
115200 Baud, no parity, 8 data bits, 1 stop bit

Message format:
$VB2100stttaaaaaaaaocooooooovvhhAAggGGece

| Parameter MNumber of bytes Description
svB2100 7 Header
S 1l Sats

Number of satellites used
ttt 3 (MSB first) Time

Ticks since midnight UTC, incrementing every 100 ms

aaaaaaaa 8 (MSB first) Latitude
Double precision float 64 bit (radians)

00000000 8 (MSB first) Longitude
Double precision float 64 bit (radians)

v 2 (MSB first) Velocity
0.01 knots per bit
hh 2 (MSB first) Heading
0.01° per bit
AA 2 (MSB first) Vertical Velocity
0.01 m/s per bit
f=34 2 (MSB first) Lateral Acceleration
0.01 g per bit
GG 2 (MSB first) Longitudinal Acceleration
0.01 g per bit
cc 2 (MSB first) See CRC Calculation example below
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Brake Test Serial Data Stream

Protocol:

115200 Baud, no parity, 8 data bits, 1 stop bit

Message format:

$VBBTSTstttvvwvhhVVVVddddddddeeeescc

The header $VBBTST is in ASCII, the rest of the message is in hexadecimal.

Parameter Number of bytes | Description
SVBBTST 7 Header
S 1 Sats

MNumber of satellites used

ttt 3 (MSB first) Time
Number of 10 ms ticks since midnight UTC, 24 bit unsigned integer

vvwv 4 (MSB first) Velocity
(m/s), 32 bit IEEE float

hh 2 (MSB first) Heading
Heading in degrees (0.01° ), 16 bit unsigned integer

ATATATAYS 4 (MSB first) Event Velocity
Speed at last event (m/s), 32 bit IEEE float

dddddddd 8 (MSB first) Brake Distance
Distance since brake event (m), 64 bit IEEE double precision floating point number

eeee 4 (MSB first) Event Time
Time of event from midnight (seconds)

s 1 (MSB first) Status Flag
0x01 for brake trigger, 0x02 for brake trigger active

cc 2 (MSB first) See CRC Calculation example below

Notes:
e 32 bit floats are in Little endian format (low byte first or Intel format)

e Brake distance number is in Big endian format (high byte first or motorola format)
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NMEA Output

The VBOXS3iS can output 8 types of NMEA messages, the most commonly used are GPGGA and GPVTG, the contents of which are shown

below.

$GPGGA hhmmss.ss,Latitude,N,Longitude,E,FS,NoSV,HDOP,msl,m,Altref m,DiffAge, Diff Station*cs< CR><XLF>

Name —— T Units Description
Format Example
SGPGGA string SGPGGA Message ID GGA protocol header
hhmmss.ss hhmmss.ss 092725.00161229.487 UTC Time Current time
Latitude dddmm.mmmm 4717.113993723.2475 Latitude Degrees + minutes
N character N N/S Indicator N=north or S=south
Longitude dddmm.mmmm 00833.9159012158.3416 Longitude Degrees + Minutes
E character WE E/W indicator E= east or W= west
FS 1 digit 1 Position Fix Indicator See Table 41
NoSV numeric 078 Satellites Used Range 0 to 12
HDOP numeric 1.001 HDOP Horizontal Dillution of
Precision
Ms1 numeric 499.69.0 m MSL Altitude
M character M Units m
Altref blank 48.0 m Geoid Separation
M blank M Units m
DiffAge numeric second Age of Differential Blank (Null) fields when
Corrections DGPS is not used
DiffStation numeric 0 Diff. Reference Station ID
Cs hexadecimal *5B*18 Checksum
<CR> <LF=> End of message
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$GPVTG,cogt, T,cogm,M,sog,N,kph,K*cs<CR><LF>

ASCII String
Name Units Description
Format ‘ Example
$GPVTG string $GPTVTG Message ID VTG protocol header
cogt numeric 77.52 Degrees Course over ground
(true)
T character T fixed field True
cogm Blank Course over ground Not output (empty)
(magnetic)
M character M fixed field Magnetic
sog numeric 0.004 Knots Speed over ground
N character N
kph numeric 0.008 km/h Speed
K character K K Kilometers per hour
- fixed field
cs hexadecimal * 0B Checksum
<CR> <LF> End of message
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AR HR
Environmental and Physical
Weight Approx. 480 g Operating temperature -20°C to +70°C
Size 133.2 mm x 98 mm x 37.5 mm | Storage temperature -40°C to +85°C
IP rating IP 67
IMU Specifications
Dynamic range + 450 °/s +20g
Nonlinearity 0.01 % of full scale 0.1 % of full scale
Resolution 16-bit ADC (0.014 °/s) 16-bit ADC (0.15 mg)
Bandwidth 50 Hz 50 Hz
Noise density 0.01 °/s/VHz 60 ug/vHz
Bias stability 0.003 °/s 15 ug
Bias repeatability (1 year) 0.2°/s 0.005g
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Outputs

CAN Bus

Output Data Rate

125 kbit/s, 250 kbit/s, 500 kbit/s & 1 Mbit/s selectable baud rate.
Software controlled CAN termination.

Data available

Output Data Rate
Digital Output

Outputs: Satellite count, time, position, speed, heading, body heading,
height, vertical velocity, longitudinal acceleration, lateral acceleration,
distance, IMU heading”, IMU roll angle',lMU pitch angle”, X acceleration, Y
acceleration, Z acceleration, pitch rate, roll rate, yaw rate, Robot heading

“with IMU enabled

Results: Trigger event time, trigger speed, start speed, end speed,
deceleration test time, lap time, split time, radius of turn.

Up to 100 Hz

Signal Levels Low =0V, High =5V, Max. frequency 4.4 kHz
Output Type Speed, 1 PPS or Lap Beacon
GNSS Antenna Supply
Supply Voltage 5VvDC
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Inputs
Input Voltage Range 6.5-30VDC
Power Consumption 7.5 W max
Digital Input _
Input Function Brake event trigger / track marker
a5 E
25-PIN Deutsch Connector
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Degital output

Greund (tgital oV DGPS)

RSZ32 Rx dats [unit
configuraten interace)

=]

R3232 Tx data (DEPS coreclions

interfaca)

RS5232 Tx data (unil
configurakon inferace)

DGPS power out

S LS00 POWEr ground

1 PPE ouitput {extermnal IML
| tertace)

Speed sensor power 6.5 - 30V OC

CAM 2 power ot

CAM 2 pawer pround

CAN 2 low

10

. CANM 2 high

11

CAM 1 iow

12

CAM 1 high

13

T

Digital input

14

Ground (igital input)

15

Ground [unit confiquration interfacs)

16

RE237 Rx data (DIGPS oorrections

interfacs]

T

External ML power ground

13

1|2

Exterrial IMU power out

19

RE232 Rx data jexternal BL
interface)

RE23Z Tx data (extemal ML

ntertace)
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Racelogic Ltd

Unit 10 Swan Business Centre
Osier Way

Buckingham

MK18 1TB

UK

Tel: +44 (0) 1280 823803
Fax: +44 (0) 1280 823595

Email: support@racelogic.co.uk
Web: www.racelogic.co.uk
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