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Multi-Receiver Vector Tracking
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MRVT Recelver Architecture
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Comparison with other GNSS
Processing Implementations
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MRVT Block Diagram

e T I W,e,H X

‘| Channel 1 | 1! | | ——=— ': .

. B L : : Receiver
= E E:: EI- Receiver i ~ Network
/| Channel N | 1 SR || | /

I\ ______________ 1 4




MRVT Block Diagram
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Single Receiver Vector Tracking Loop
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Single Receiver Vector Tracking
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Single Receiver PIA Vector Tracking
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MRVT Block Diagram
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MRVT Variations
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Overall Implementation
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Python SDR : Research Platform
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Python SDR : Research Platform

I

correlation magnitude

in-phase prompt correlation outputs 0
static; collected with USRP at 6.25MHz sampling rate v

A R ;
I VAR A 9 = ¥
Lasorstory : &
wn ‘ | Wbot | sbor | Q
W'* II“*”” ”I ” hLJ " , ‘ static; collected with
"I ‘ . ;m_s : . ! . h z‘ai'%g‘;"r:‘f‘,e‘f’w':‘%gigz, Network Analyzer
Jle-tesipre-s _MECEIVEF Clock bias 4t
i
.m-";.-‘;-
Al ~
g o
| e = pos(t) + vel(t)*At t Bt t) = (1) + i)
dynamic; collected with SiGe receiver ' = & = = e
Lake Titicaca, Peru time (s)

16

]



Python SDR : Teaching Platform
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Python SDR : Teaching Platform

[RTEZIDS. HFAEA

A IEER!!

2015/10/28

LOST POKEMON : PIKACHU

Ash's Pikachv is an electric-type Pokémon owned by
Ash, He is the first Pokémon Ash ever had and is
always by Ask's side. He is also a constant target for
Team Rocket. They tried to capture him, bot, on the
few occasions that they do, their plans are thwarted by
Ash and his friends,

Lost known datetime and location

-

Help Ash find Pikacho!!
reward : 100 PokePoints

Prelabl:
Prelab2:

Prelab3:
p Prelabd:

Prelab5:
Hyper Potion

Obtaining Navigation Bits from Correlations
Searching for Preambles

Decoding the TOW
Obtaining the Pseudorange Measurements
Performing Newton-Raphson

X X X X X X
e T

2

a wild Jigglypuff appears! it is friendly and intent on performing its
trademark

preamble.....

song in order to boost you on your journey! _ .
K O "
preamble..... \;\\ : O,

Pl il T o GiTilatnts (] ddaerld Dot febngah. o PR |,

A
= ere]
o o ¥ rotup T il
(e R
E momma| ¥ i
o
H L s bize oy p Ll I s niptadis Vg hadl
SR OO G S 1 3 i S L M
I‘J'o“:"-":': Ba s ) ]
L Srad
{'First 2% Bavbits of PRE 1°, areap|[ 1ss =us =dug Bep  Hop =Bep shap =lap =lap slay =lay =lay =las
whap =k Loy wlay day dey wley wdey  3op =i, H 141

L Ephmerides LR

IODE: 79, IODC: 79
weeknumber: 1100110011
accuracy: 0

health: 0

T _GD: 5.5879354476%a-09
t_oec: 352800

a_£2: 0.0

a_fl: 4.54747350886e-13
a_f0: =5.89992851019e=-06
¢ ra: 19.71875

delta n: 4.90913305653e-09
M _0: 1.8478906143

C uwe: 1.13062560558e-06

e: 0.00416372809559

C_us: 6.8936496973e-06
sgqrt_A: 5153.66034698
t_oe: 352800

C_ie: -5.58793544769e-08
OMEGR_0O: =-1.55220992773
C_is: 1.43423676491e-07

i 0: 0.961708135987

C_ro: 247.78125

cmega: 0.374407823429
CMEGADOT: -8.15105380982e-09
IDOT: 3.864446684e-10
timestamp: {'cpcount': 3439, 'timeOfWeek': 348960}

17



I

Outline

-Motivation | Coop Nav, Joint Signal Tracking

-Our Approach | Multi-Receiver Vector

Tracking
-Implementation | Hardware, Python SDR
-Experimental Validation

-Summary



7,
+
S
T,
)
14

itioning

MRVT Pos

RN

Yoy 7 7 .
o . 2 \‘r

iy

AT GRIEET g TS F

45

Ir..k.,'ht n,.r? v ndeger ') we iy’ )

e S




x
W

7,
+
S
T,
)
14

loning

zoomedin

MRVT Pos




MRVT Results: Reliable Altitudes
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