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» Introduction

ST-1612-DG/B evaluation kits combine with dead reckoning (DR) GNSS module and

OBD-Il Cable accomplished the high performance positioning module easy and simple.

» ST-1612-DG/B Evaluation Board Diagram

ST-1612-DG/B Evaluation Board

. (ISO15765-4 11bit 500kbps)

i
OBDJl cable — [ - "'_'J ! ng:;wer
[‘. CAN TX |
l CANRX |
ST-1612-DG/B FTDI NMEA output
Evaluation Board USB Bridge >




» What you can find in the Evaluation Kits?

B. USB Cable C. GNSS Antenna

A. Evaluation Board (EVB) “

D. OBD-Il Cable

:-; OBD-ll supported

- ISO 15765-4 CAN Bus
(500kbps, 11bit)




» Board Description

4

GNSS Transceiver LED (GTX): $revarnrenen

green light
3

FTDI FT230X USB Bridge: s

the USB driver can be found in
Part IL.

2.
Power LED (PWR): #rreeree
red light

1. |
Mini USB Connector:
to PC, NMEA output

.
PPS LED:

""" blue light; the LED starts flashing one pulse

per second during GNSS module is position

fixed.

6.
SMA RF Connector:
Rl * to connect GNSS active antenna.

T

ST-1612 DG/B Module:
follow the red arrow mark
to vehicle forward direction.

SOTIS i
) > 2]
8.
USB type A Connector:

to OBD-II Cable.



« System Requirements:

You will need...

- A computer running one of the following Microsoft operating
systems:

- Windows 7
- Windows Vista
- Windows XP with Service Pack3
- A free USB port on the computer

* Internet access



> Install FTDI USB Driver
FTDI USB driver download:

When plugging in module on your laptop, your host pc will pop out a notice and shows “find a
new hardware device”, get into Device Manager and find “FT230X Basic UART", click right to
start update driver software.

;é': Computer Management
Eile Action Yiew Help

A Computer Management (Local]| 4524 GPSadmin-PC

4 '[['j System Tools b @ Batteries
» @ Task Scheduler b M Computer
> {2 Event Viewer b = Disk drives
» @] Shared Folders b B Display adapters
» M Local Users and Groups :s - DVD/CD-ROM drives | @ Uth Er dE"-'-ll:E:
> @‘l Performance I ﬂﬁ Hurman Interface Devices : :
sy Device Manager :> g IDE ATA/ATAPI controllers ----- E ErI:IHI:II:I:II"ﬂ USH
4 8 Storage - ﬁ IEEE 1394 Bus host controllers i i Y
=% Disk Management :s &= Keypoards L.k ﬁ FTEBU;{ EEE_“: U}:‘LF!_T |
[> :::?53 Services and Applications [ --E! Mice and other pointing devices
1§ Monior " ? Ports (COM & LPT)
-mF Metwork adapters ’,a’
4 5 Other devices ”,—’ '} m FerEEE:Drr
¢ |}y Broadcom USH Pt

| oy S

" {[J FT230X Basic UART| ~
> 75 Ports (COM & LPT)

b m Processors

b BT 5D host adapters

b j Smart card readers

b -8 Sound, video and game controllers
b e Storage controllers

b M| System devices

b E Universal Serial Bus controllers




After complete the installation of USB Driver, a new
USB comport will be founded as followed.

4 = DVT-PiC
I8 Computer
o Disk drives
. B Display adapters
bty DVD/CD-ROM drives
I 4o IDE ATASATAPI controllers
- EZ Keyboards
b --,ﬂ Mice and other pointing devices
r. B Monitors
i -&¥ Network adapters
4 7% Ports (COM & LPT)
: "? Communications Port (COML)
. .Y Printer Port (LPT1)
In'? Prolific USB-to-5enial Comm Port (COM3) |

: Proceszors

» % Sound, video and game controllers
;M System devices
- @ Universal Serial Bus controllers



» Disabling the Microsoft serial ballpoint driver

If the mouse pointer jumps around on the screen, check the system tray to see if the
Microsoft serial ballpoint (mouse pointer) device has been enabled. If this is the case,
do The following to disable it:

1. Unplugging USB connector on your laptop to stop the pointer jumping.

2. On the computer, open the Device Manager:

K. PDevice M. - o] x

File  Action Yiew Help
== Hm &

- g9 Batteries -
- -€3) Bluetooth Radics

I =g Circo Media Devices

-5 Computer

= Dk diives

- ‘W& Display adapters

I etl DVDSCD-ROM drives

B =g IDE ATA/ATAFI controllers

. § TFEE1394 Bus host contrallers

[ = Keyboards

[:}ﬂ Mice and other pointing devices
U Modems

- I Monitors

B -mF Metwork adapters

i -] PCMICLA adapters

i BB Portable Devices

i T Ports (COM & LPT)

B B Processors

[ -3 Smart card readers

B :q Sound, video and garme controllers
[+ 4= Storage controllers

- g8 System devices

i Universal Serial Bus controllers

e |

1

{|
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( Note: In the Windows 7 Start menu,enter Device Manager in the Search
field and then select it from the results list under the Control Panel heading. )

3. Expand the Mice and other pointing devices node.

T LI P P SML S L LRSI

- @ IEEE 1394 Bus host controllers
e Kendhoards
r}ﬁ. Mice and other pointing devices
PR Modems B

.E Monitors

¥ Network adapters

E=] PCMCIA =dapters

4. If Microsoft Serial BallPoint is listed,right-click it and then select Disable.

—1 ) Mice and other peinting devices
3y &lps Toucdh Pad
) HID-comphant mouse

B icrosoft Serial ST
i Update Driver. ..

+ !__ Mocems :
+1- & Moritors D'E'_'E'H'E
= E@ Mebwvork adapters Urirsstall

ES Bluctooth E“w":;c Scan for hardware dhanges
: - B Bluetooth Devio

: - Broadcom NetX, Properbes

I e - ] = o= 0

5. plugging USB connector on your laptop again.
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To fulfilled calibration of ST-1612-DG/B Evaluation Kit,
we advise you to meet demonstration requirements

> Required environment: Open Sky
» Type of Advised Testing Vehicle: Sedan

(In this quick guide, we drive Nissan Cefiro & TOYOTA Camry for demonstration)
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» Step 1. Place EVB on the center of Console
Horizontally place the Evaluation Board (EVB) on the center of Console.
To avoid the EVB displacement or rotation, stick a foam tape can make it stably.

> IMPORTANT

1. The red arrow “ “which can be found on the EVB, should be pointed to the
vehicle front.

2. In the real situation, the module is equipped inside the dashboard.

Figure 1. Place EVB on the center of Console



» Step 2. Connect to EVB
(Warning: To plug out the OBDII reader, the engine MUST be turn off. If the

engine is on, it may cause the EVB to work not properly.)

» Connectto 1.GNSS Antenna, 2. USB Cable, 3.0BD-Il Cable

RF connector
GNSS Antenna

2 - 158
“ =
7 i Y
& IL i
V=< L L

Mini USB connecto

Figure 2. EVB & 3 connectors



After placing EVB on the console, start the LOCOSYS GPSFox.
»LOCOSYS GPSFox — Screen

['.:'a LOCOSYS GPSFox

O H'ol (5]
I

40| 44] 40|
24| _ 5
309| 100| 174 195 45 131| 254

24 10| 19| 62| 30

=5
-----------------

Baud Rate 1115200 § Open (COMS,115200 bpsp I NMEA  [JRx(Bps)743

i

T T ¥ L

Fix (F)+00:00:38.3

DS30KM

L3+R3

Yo-03:17

| |
180
o 150 210

pL!
LOCOSYS 270 . 5

d)
| 119.0 m ||
| 3D |

0.0 Km/H |




» LOCOSYS GPSFox - Tool Bar

* |con description

greeeee + COM Port Setting: Select the COM port with the property baud rate which is connected to GPS receiver

qrenee % Connect to GPS: Connect/Disconnect with the GPS receiver

FIITLLE -+ Hot Start: Perform a hot start command

------& Factory Default: To restore all navigation parameters back to the factory
: defaults and perform a cold start command

Unit

o « Unit selection box

‘..o About the GPSFox

e | ink to Google Map
R + Start to Log data: Start/Stop to log the NMEA data

E----o Cold Start: Perform a cold start command

“...oe Click to Pause: Pause the NMEA View
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» Step 1. Check USB Comport

check USB COM Port if it is auto-detected.

> Step 2. Select Baud Rate
select 115200 bps for Baud Rate setting.

COM Port Setting

conss B 15euefd

| HE |

o )
by 40 37 32 4 41] 43| 43| 37| 35| 34| 34 3F2| 35 M
@ 10| 12| 13 15 200 21| 24| 25| 32 42 7F0{ 71| 73| 193
Az | 321| 137 63| 51 334| 115 238| 35| 173| 280 0| 357 316/| 188| 124
El 25| 27 6| 34| 57| 53 49| 66 13 15 0 42 g 37 73

A

[ ]
. ¥
50 180 210

24

LOCOSYS 70"

z 300m £
Km/H 330, =
« @ 000D

=
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COM Port Setting Unit

N
é /
3 [ ] ©
o150 130 210
120 240
A ~90 LOCOSYS 270‘

S GO B b Gnon
nohonSh

B
THEEEEE
||
]
ey ] ]
]|
TEEEEEN
||
CEEEEE

o ‘ W w w0 300m E
- ‘ ° @30 Km/H 3304
(o])ls) 40| 34| 43| 44| 36| 40| 42| 42| 43| 46| 35| 39| 37/W7| 41| 36| 38| 42| 42| 37| 36 40 A P '0 0 0 2 69
SV 3| 10| 14| 16| 22| 25| 26| 29| 31| 32| 50| 65/ 71| | 74| 75/193|302|308|318(322(330 (5 2 5 ' ——
Az |307|181| 36(/229|293| 38|251| 75/358|121| 0(318|175/2% | 11(302/176| 29(214, 0| 0| 0 S P

I 3 3 N o 3 66 36! 38 8

) [

Radar View

> Step 3. Connect to GPS

Click t?ﬂ (connect to GPS ) to Ell start connection.
] i

When the Radar View appear, click 'i..,_'q (Cold Start) to cold start, and

=

then wait for position fixed to start calibration.
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> Step 4. Start the Calibration

Click | S5tart calibration | to initiate Calibration Mode, shown as below

(& Locosys GPsFox =) ® e

Umnit

O KM @ ML o

300= £

m/H 330, =

/ﬂﬂudz

174 192 121 258
& 62 i 33

= Latitude :
=| Longitude :
0OSP120S Altitudea :
DS30KM Fix Mode :
=ion |
Course(COG): [ 0.07
Numberof SVsUsed:[ 12 |

@ Eng GBS

»5 |GPS Baud Reate 1115200 Open (COMS,115200 bps) HMEA Fx(Bps) T56 Foe (C)+00:00:41.F | 0012216




> Step 5. Confirm to do Calibration

After click ‘ Start calibration | you will see a message to have a calibration.

If you confirm to do it, please click‘ o OK | If don't, click|: x:‘:umqll

¥ LOCOSYS GPSFox

| 45 43| 33| 38

| 14| | 31 32| 42| 74
0/111/243 278 42 287/192| 60, 18 138 134/321| 72{131/176
0| 77| 45 24 9 69 11| 51 49 51| 38| 24| 22| 24

Start Calibration will clear
all calibrated data !

Are you sure to continue ?

Unit

KM L N

I @ Eng WGBS ||

LOCOEYS 2?["' -

300= £

Latitude :

Loengitude : i e
Altitude : [ 117.9 m ||
R Jr|

Speed (S0G) : 0.0 Em/H

| Course (COG): |

D.0° |

Humber of 5Vs Used :




After confirm the calibration, GPSFox software will automatically tell if the
OBD-II Cable is from CAN Bus (ISO 15765-4 11-bit 500kpbs) protocol.

(Note: If the protocol is not supported by the vehicle, the DR testing will not
be available.)

i? LOCOSYS GPSFox

Acceleromeatar

84| 85| 85 103/202 /308|314

0[264 27| 58349 37[915185 164212 |301| 84| 42 T8

10, 50| 15 43| 36| 82| 1 0| 20 | 37| 37 32| e6| 27 13| 25| 12 54| 17|
3 DR Calibration Info.... Lafitude :

I B Longitude :
Altitude :
Fix Mode
Speed (S0G) :

Course [COG) @

Can not receive CAN-bus data !

DR test function is aborted !

@ Eng WGBS

) 675 Baud Rate




»> Step 6. Accelerometer and Gyro output data

Click | >=tart calibration I there will be the information of X, Y ,and Z
axial information of Accelerometer and Gyro by the GPSFox
(Note: The information is Raw data 10Hz output)

{? LOCOSYS GPSFox o B [ul
COM Port Setting - Unit

£oMY El :lIEZEHJ N || B || e | G| ' YU 1 T
S . — ||

0 106 206 140 264 _‘-iLI 141 168 38
6/ 6 T 36 47 54 54

Latitude :
| Longitude:
Altitude :
DS30KM Fix Mode :
Speed (506):
Course (COG) :

. [GPSBautRate 115200  Open (COMS.115200bps)| NMEA | RwBpsii757 | Foc(Cp+0000:417 |00:2406



$PSTMDRSENMSG,30 — for Accelerometer [ Accelerometer

14,0004
2k

12,000

10,000 -
8,000
5,000

4.000-

2 000 |
0
224 [u_+|

4 000
-6,000 -

B00 A o e

rrrrrrrrrrrrrl-lr':l-"r




> Step 7. DR Calibration Info

When the cursor move to
info will provide you the instructions.

,m the pop-up DR calibration

( Note: The information only show in 10 seconds. To read it again, please move the cursor
to the calibration item. )

i LOCOSYS GPSFox
Accelerometer

12 00 Jormree e o )

LOCOSYS | m,f .
E|w =50 » m E

s

AEmiH - 330y -+

45 322| 173 54| &7 206| 135 272 347 13 11| 23] 0 243

Latitude ;
Longitude :
Altitude :

Fix Mode :
Speed (S0G) :

Course (COG): ||

1, Stop the car
2. Assure the GNSS is in fix status

3, Wait for 2 minutes

) (G5 Baud RatqlP



» Step 8. Choose Language of DR Calibration info

In DR Info., there are two languages for users to choose, English (Eng)

and Simplified Chinese (GB5).

1. Stop the car
2. Assure the GNSS is in fix status

3. Wait for 2 minutes

&) DR Calibration Info.... - @

. BT EFIRFFRE, REFRLRE

. HFEGPSEMMEINGRE, ERIIBTE GPSE
fiIzEmk

. A EEFL2090E

. EENHTSEE RATTRBERR

DR Info.

I Start calibration I

OSP120S

man et

AT T
U3 3UNI

© Eng @ GBS
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» Step 9. Timer and Status of DR Info.

In DR info., you will see the timer and status while doing each calibration item.

II Start calibration l Ii Start calibration | : Start calibration Start calibration
_-_-_-_-_-_._ ] = -

I ’fl'Eng Gﬁ ) |

oooooooooooooooooooooooooooooooooooooooooooooooo

Description

Doing calibration

Calibration not done

Calibration done

* 120, 300: Countdown on 120, 300
seconds.

* OK: Calibration is done

2 = DR Ready !

All calibrations are completed.




Step 1

vehicle speed = 0 Km/h
wait GNSS position fixed
time >= 2 min

v

Step 2

vehicle speed >= 30 Km/h
drive in straight road sections
time >= 5 min

v

Step 3

& & vehicle speed >= 30 Km/h

radius > 35 m

counterclockwise®3
clockwise*3

) drive in circular route

27



> Step 1. Calibration for OSP120S

Step 1

%

vehicle speed = 0 Km/h

wait GNSS position fixed
time >= 2 min

Turn vehicle on and stay stopped in a

flat section of road with good sky
view, wait GNSS position fixed for 2
minutes at least.

You will see in DR Info.

|I Start calibration

II Q@ Eng @ GBS

v

F Start

i Eng

calibration

# GB5

» Stop the vehicle and wait

for the GNSS position
being done.

* The timer will start to

countdown from 120
seconds to 0 seconds.

(Note: In this process, if
the vehicle is moved or
the GNSS position is
failed, the countdown
process will start over
again.)

* As OSP120S is done,

it will show in green,
and “OK” in the
status.

* The instruction of

DS30KM will pop-up
to guide you.
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»> Step 2. Calibration for DS30KM You will see in DR Info.

l Start calibration l * When driving speed is
- over 30 Km/h, the
timer will start
countdown from 300
seconds to 0 seconds.

Step 2

vehicle speed >= 30 Km/h

drive in straight road sections
time >= 5 min

(Note: In the process,
if the driving speed is

Q Eng @GBS lower than 30 Km/h,
the countdown will
stop or pause.)

Drive in straight road sections with [ ——— . As DS30KM Is done,

vehicle speed 30 km/h for 5 minutes at Fﬁ
least. W ossokm
Ilmu

0 K The instruction of
L3+R3 will pop-up to

7 uide you.
I ©Eng @GBS 9 y

it will show in green,
and “OK” in the
status.
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Step 3. Calibration for L3+R3

Step 3

ﬁ\ AA vehicle speed >= 30 Km/h
e Y P o drive in circular route

( ) counterclockwise*3

» N clockwise*3

radius > 35 m

Drive in circular route with its radius over 35 m,
take counterclockwise and clockwise circles
for three or more times with driving speed over
30 Km/h

Note:

* You may have the condition that “L3+R3” calibration
to be processed for many times and still fail to
complete. If this happened, please do the Step 2
again, drive straightly for 5 to 10 minutes. And then
do the Step 3.

« Driving in circular routes (counterclockwise and
clockwise) for more times will benefit the DR
precision.

You will see in DR Info.

Start calibration I

QEng @GBS

v

Start calibration

|

|

|

DR Ready !

QOFng @GBS

* When driving speed is

over 30 Km/h and
making 3 or more
circular routes, the
calibration of L3+R3
will be completed, and
you will see “OK” in
the status.

(Note: If the speed is
lower than 30 Km/h,
the calibration will be
failed.)

Good job! All the
calibrations are
completed.

You will see “DR
Ready!” in the status.
Now it is ready to do
the DR function test.
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» Step 4. Turn Off DR Info. and Start DR Function Test

When completing all the calibrations, GPSFox will turn to NMEA mode. Now
you can start to do the DR function test.

%ﬁ LOCOSY'S GPSFox

iting

1152004

10 40 40 40 40
18 19 21 32

| 244 314| 204 99 226 156 96| 46| 325|

17 20 44 | 52 45 82 44 25 14

,, [GPSBsudRat= 115200  Open (OOM37,115200 bps) | MMEA | Reo(Bps)e72

| Pl (G +00:00:41 0

Q01505

s N ®
rs

[ ]
. ¥ L
150 180 219
) A4
LOCOSYS 210' -
Erﬂﬂ'}E
w30 Km/H 330, -
« & [o56 18 -
F 3 L W

Latitude :

Longitude : 409 S 733"
AMtitude : L o.in]
Fix Mode : I 1
Speod (S00): [ 5.1 vy
Cowrse{COG): [ o90.6"
Number of SVs Used "—9"
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> Field Test: Parking Garage (Basement)

a 8 :
égsolsfgfg.TfF__z 7~ —

=]

e (20 ) T e

Google earth

1213250 s e B MR et




> Field Test: Shih-Ting Tunnel (Length: 2,720m)

O o @9 BT 1185
2 016919 F4F 2 B

o

le-earth

& L00g

i

3RT -

-]




WITH ANY QUESTIONS,

o) CY IS ALWAYS HERE FOR YOU!

© LOCOSYS Technology Inc.
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