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Cameras and vision-based
sensors

¢ Video image processor takes in
camera sensor data and analyzes
imagery to determine traffic

* Powerful algorithms for a variety of

¢ Video for recording and monitoring

Type Inductive loop sensors
Description e Use of insulated wire inside cuts
in roadway
e Changes in wire induction
measured when vehicle passes behavior
over
Pros * Well understood use and
application applications
Cons ¢ Disruption of traffic for installation/

repair
e Short maintenance cycles
¢ Detection only around intersection
* No measurement of velocity/speed
® Poor detection of two-wheel

e Complex signal processing needed
to disregard shadows, occlusion,
day/night cycles

¢ No measurement of velocity/speed

¢ Vulnerability to changing
environments

24-GHz radar

¢ Discrete components assembled
to create a 24-GHz radar for traffic
positioning and speed

¢ Insensitive to weather, changing
environments

® Radar has extended range over
camera (60 m+)

¢ Inherent ability to measure speed

® Lower angular resolution than
camera

¢ Limited integration—design
complexity

¢ L ower range/velocity performance
vs. higher frequency ranges

vehicles
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Performance paramters
Antenna pattern

Maximum range

Range resolution

Maximum velocity*

Velocity resolution

Frame duration

Analog-to-digital converter (ADC) sampling rate
D
Chirp valid sweep bandwidth
Chirp time

Chirp repetition time
Number of samples per chirp
Nfft_range

Number of chirps per frame
Nfft_doppler

Radar cube size

Key input parameters
Medium-range MIMO example Long-range non-MIMO example
2 Tx, 4 Rx in azimuth plane 1 Tx, 4 Rx in azimuth plane
70m 135 m
0.4 m 1.5m
35 kph* 60 kph*
2 kph 0.95 kph
40 ms 40 ms
5 MSPS 5 MSPS
erived chirp design parameters
375 MHz 100 MHz
38.95 ps 48.17 ps
100 ps 59 ps
195 241
256 256
36 127
64 128
288 KB 508 KB

*Additional processing can extend the maximum trackable velocity by 3 X the chirp maximum velocity.
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Front-End: DSP

Range Proc
(1-D WIN
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Front end ADC

Doppler Proc
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BREHTFOT—ERAMIEELET,

FK3IZ, WHEF - D EEK R MIPS & A€ fFHES
HWETLINF—7 - T—IORRZRLET, T,
NIRRT THETOMEM™TT,

Available time  Used time Loading
Active chirp time 46 ps 20 ps 45%
Frame time 33 ms 22.73 ms 69%

% 3: MIPS (£ R DE .

40ms DIV —LHNTT o747 Fx—7%FEHL 7214,
33ms o> TWET, 4TV —LT8I2, 7FAF1LE
Ny R TIRERSIN., TORER, RADT Y RIA L
Y=V U RERLIT L= A0 ES LT, 250 R A~
M 10D 7 FAY, THOT 7 T4 7+ NF v 7 HBEHET
LREMRTL —LCTHE SN DML, 2273ms T, L
72 h3 o T EER MIPS 95 69% A3 ST v E
Fo ZOREE L EEZ DSP MIPS @9 5550 0 31% %,
DSP _ECMLEEZ4T) HIg CHATEE 3, UHFo—>
&, DSP L COAEESNTNET,

DSPIARM
|
1
DoA X
ol > e R4F
DoA) n]
| TA |

B9 8: 358EHDAICEE L T WHEDIEL. B B#REE1T OUEF T —>Diitls
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mmWave ¥ 7 b7z 7BFEF v b (SDK) 7I v 74 —24-
VINT2TEY TN - T T r—vay - a—Feza—FL
7of%. DSP THEAT R EANZMEAE)OREE, Ko
TWLTHOAE) DEDOEZRLE T,

B THE TIET TV r—ay - a—FOEHLE L
FrvazHELT Fursa((P) &7—% (D) %%
WTBLL AE)EEHLE T, 2KB OFm#HT—7)L L2 A€
). BLU416KB O L3 AE Y 23 FIT] RE IR AE CTH > T
WEY, 720 AEAE)DHBH 29KB 1L DSP &£ ARM @
EELPLLRHTEE T,

Available size  Used size Spare
(KB) (KB) (KB)
L1D 32 16 16 (for L1D cache)
L1P 32 24 8 (for L1P cache)
LL2 256 254 2
L3 768 352 416
HSRAM 32 3 29

& 4: XTUERIR T DER,

ARM 70ty TITH B ZEREL 7\ DT, ARM 7
Oy ou—7)b - A') gL, WEER %L, B
DIBIFT Y Y 7 KO 55 BOHFEEH R AT (1/0)
HeRE, L HEEA L BIMOBEKERLIER, FHE G
HTEEY,

S-0107

THE

REFHIFLM S NAES - -V A& F LT P4 LIC T
O F IR OETE T 256050 ) F3OT, KGRHIRERS
NIERPBHTOLDTH LI &% THRDO ETEXLTEVWET L)
BEVWHLET,

TUI RGO FEHZ IS 53%8), BEMOEMS L {132 DiE
V7 by =T OV, EERRREICSLTEELYHE ) OTIED
DFEFA, T, OB - - RICET A ERERLEL TV T
b, TIDSZ OIS 2 KRDH 2 VIIRGET 2 2 L1232 ) A,

13 TEXAS

FEH

AT LRERTEIE TIOEF % 3 by 2T L,

ot v s 77 uaY TIIRERIIFHTE b o723

LWKIED T — 7 L HREZFIHTEL LR E T, 3

o Hd, BREOFFETCLEETLIENHiEY %

L, #VWHEETEHL T oo k& 2iEksiE

TCWRHEmMERIE L E 9, ML 7 2 RS

bELZTIOIV Ry FTE2RATLE, KBEHA T

(& BECEBE»OEAEROBEL EH L7201

LENBEREA VTP v ARAFCTEXES, TLIL, #

¥R P P EGORSIEDL V=TI, T

L) UEN LR REEL T TICARLTWE T,

e UIFUVIR - FTHAY BB mE €=
YD) T LA T LT, KBERT T —
arOBRETEENY YV EEBT LD E
& FIRo

o FEMHEY 2—: IWR1443 & IWR1642 3 )T/ A
Ao

e mmWave SDK: V7 V¥ AL F XL —F 47
VAT L (RTOS). FIAN, BHWEITA7F),
mmWave 7 7 r—>ary - 7ars3vr -4y 8—Jx
A A (API). mmWaveLink, BLUt¥=1) 71 #hE (5
WAFIRE) THERL

e mmWave Studio: 754> - V=T, TILITYX

LOBSEEGHHMELTBY, T—% v 7F v,
EYa7 o4, VAT AHEEREE TR

VPRIV ORET, V=L, BIXV T M7 ORI
DWTid, www.tij.co.jp/mmwave # ZE < 7ZE W,

INSTRUMENTS
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http://www.tij.co.jp/tool/jp/tidep-0090
http://www.tij.co.jp/tool/jp/IWR1443BOOST
http://www.tij.co.jp/tool/jp/IWR1642BOOST
http://www.tij.co.jp/tool/jp/mmwave-sdk
http://www.tij.co.jp/tool/jp/mmwave-studio
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