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Clean Air

Quantifying and Measuring Emissions
Toxiic, Ozone and PM formation

Renewable Fuels
Aqueous Processing of Biomass to Fuels
Thermochemical Processing of Biomass to Fuels

Climate Change Impacts
Impacts o_f our f_uels
Slondformation & impacts Sustainable Transportation
Intelligent Transportation Systems

Connected and Automated Vehicles
Electric and Hybrid vehicle integration
Ecodriving, Shared Vehicle Systems

Renewable Electricity & Smart Grids
Advanced Solar Energy Production
Energy Storage
Energy Management
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® AVL %y AVL List GmbH & —ZREHFIAE] » (EEREITHEMEMITHENSEE) S5 5 - BRI
HIERAY AT o (ERICE ¢ https://de.wikipedia.org/wiki/AVL_List)
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7N~ IRFSEEE SRS (UCR) Winston Chung £ EREEJRE S0 M(Winston

Chung Global Energy Center (WCGEC))
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(—) VinFast FEHfj=’

VinFast BB HLZ T B /MR - PSR B EWTH & |
L FERS 2022 FRRFEEEIERE SUV EHHE > HERNRCE 154
Hh2eEw o 81 Tesla Model 3 ~ Model Y 73 #H{EL > WGBCHT 14 FEEEHH -
19 8 360 & Sensor [ HIE8 &z LiDAR IS » EfEEA SAE Level 3
TR E B RITIRE - EHCEL M 2 EhE 18

[& 17 VinFast EEEEER R 23R
(=) WAYMO
Waymo®%s Alphabet /A5 (Google BEATE]) HE FAYTAE » H
2022 4F 3 HIEAEE e ILnvEEETEE NS B A - 7K
BE LB, - (E 18 SIS ERE - BT ITS
WC s g I - AR -

T 250 ¢ https://autos.udn.com/autos/story/7826/5906746

W

8 S22kl ¢ https://zh.wikipedia.org/zh-tw/Waymo
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BEAE 2GRS > RURREE BRI REBCRE I

* 55 28 J& ITS WC 2022 —4HEF > 77 Fosm SR &k KGR E Y > A
REHILANRE 64 KL 6,000 ZHEITHRE B ~ 8~ PTZHEEALH
JE o SRERE 180 TS Gram i/ NHET S S o - WU R 2 AR ITS SRR
SRS ~ B E ~ FEENTREE © A anbEd F O A TR SO B e 5
et e AR R I S s CE R B LMERI N A 25 T ARATA R
SENE  SINEGFERE 9 B2 XM 2R - MBS 22 A L

ZWNE - ERATREER - BREICEE A G E el - WA R
ZERE > MRFATERAR 2 IH H oy Az o
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(—) Bt & Sy SRt

5 28 Jm ITS WC jBizitt FLE e g B iahE - Pl ~ % - 3 {4
Plenary Stage % 30 {[&; 58 T & (Event) » T£5149H 737 iEE A > 264 a4 »

A 19 - gAY S Z B R Ry DL 2870 H 25500

H#EEM(AUTOMATED VEHICLES) : fe{&HE BRI B ETEA: - LUE

#E = H B Ry 2 A~ B AR I T S 2 e - FR[EISS TR

= HEM R BCRAETE TIE - wmESE eI L - BB R BE)
B2 ~ S5 B IRe BRI G IR - DU R RIS R 4

—

V2X/H I35 #(CONNECTED VEHICLES) @ V2X $: i (ot 5 4 el i e FH AiE

SR s an - Ry H EhRE B A A R I 5B 22 - HL[RIETam A AL
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V2V ~ V21 N1 V2P Fl M1 AT A B SR B2 S ERESE s sl o BC e ;AR
HEFRITE © SNBSS < R ER(F © 448202 V2X JEFIIRSLIHE © DL
Ko V2X R FERAMTHY AR

Wit 2¢ 22(CYBERSECURITY) : fEE B IG BN A T - B & R

KEFEE - fRENRE RS BHEG L EATBOR - T8 R a ] ERLE -

[EFTEN(MOBILITY ON DEMAND) : MOD [ ERHERE | fEAEERR H{THY
IEME E SRS > BN ESAFERI I - W (e R E R AL E
FIAFEERFIHI KRR - T E R (BRI SRR ISR (S S A A AT - 2
FEEEYIAT BB ~ SITHEA - BEhEEE » mIEhRM: - A Bt =

A28 MOD ~ 558077 ~ frbe - (B{E/FEZEE A SRR/ s L -

HEEANERE(SMART INFRASTRUCTURE) * (EE HEh{L ~ Bl ~ =
SR LAY R BORMIET & DUZRPE REACIB R PRI - (e T4
B2~ HEROR - RIS - PAYIEER - BOTHHIERTETEER - DAPREEELTE
M AT Z S SN 2 BRI, - Term SR ~ BV SR (e it 5 £
27 225 | ASCHE B EEHIHAIT -

SCHEDULE /
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[l e 5 B 1 5% R R S 17 (ITS Ameerica) SRR FR H E ¥A7T'E Laura
Chace EHF » W EAZH% T & X Hi ve - & PH i (Eric Michael Garcetti) (55 » [
T B3t [ SEEL A\ T 8 T2 SR N Y 52 28 RIS 2R AR B SRS A B B i )
VERITTAMETT N R BRI S SRS ¢ Amy Ford(AECOM {ZERE T12
BRI (A IR S]EI#EEK) « Connie Llanos(& A2 i 8 il CELAHALH) ~ Kome
Ajise(FEITINEUT#E (SCAG) #A{TED) ~ Stephanie N. WigginsCEAZH T K
A iEdgr CEO) ~ Toks Omishakin(fjIJNAZ /5 & CalSTA)E#RIKEE - 5 5wiE

IRl - PR URR REEITE B - BREEIA 406 20 -

) TRANSFORMATION
smss BY TRANSPORTATION

A. PG IR

Vice President, Transportation
Innovation Lead
Global Transportation, AECOM

C. BTS2 D. Amy Ford i E g AlHT
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20 ITS WC 2022 y&fotd K e s ey

(Z) 28 (Plenary Stage)

ERGERR BN RIS E A THERE B35 R - (A PRE
L4 %% 7575 (PL1 Tuesday Plenary @ A Safe Systems Approach to Advancing
Equitable Mobility) » FE=fzm= 0 FEE © 0 =& ~ 0 25 ~ 0 56T » HIZ B

Hiff ADAS JEF - EENEI AR S EIER » R EEEI TR -

NS

D
=
%

il 7 =2 A LIRS YR R ERT i (Jennifer Homendy) J5E5E 1 By
EWL e 2R TR EENM TSRS - UL 2T BEREA R SRS
i~ FGE R S A O SR A A A 2 > S DR
HiAgHE T2 R AN B4 - Y e ~ WA e - BE LS TR
TR HHE > AnlE 21 -

A Safe Systems Approach to
Advancing Equitable Mobility
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ANGELES LOS ANGELES

21 NTSB FJ& Jennifer Homendy JE &

H k%52 B 51| B8 £/ iR (KOBAYASHI Yutaka, Deputy Director General,
National Police Agency of Japan)z# i nn KM & VAT - HARRYATMELT ~
HEIRA B 2R A HITHVRG - B ERBIAVERE & H AR ERIER
SRATHETT [ E R > EHMEEEAR 30 RASECHIABEIEHA ~ BN - 47
~HEERSE - [ 1999 2 2019 ] » FRERFRCD - FRAlEEEE] 1999 i 23.1
N8 NEE 2019 F 6.5 N/ETEN > HARIZE 82 AMER 3.1 NgTH
NN 9.4 N2 4.7 NigTE A 7R 13.4 A2 7.0 N FEAGE:
GEL 12~13 N8 AN)  BFAVACE ST 24 /NS NSET AR 1970 6y
16,765 AJ&ZE 2020 £ 2,636 A °

e

I

ey

H A28 A EE B 22 <7 38 43478 (Next-generation Driving Safety Support
Systems, DSSS) ~ 424 Y E#fi(Advanced Safety Vehicles, ASV) ~ 1T A[(ZE
FIIRAS 2248 S 57 2 A BE A\ 22 4 3 DU iR £ B (Pedestrian Information and
Communication Systems, PICS®)» if a5 HE A BT F iR 122 2 1Y (S .
FIFHEE KT NME57E B S a8 T - WA PR F R e IR
AERARIE (S5 - LU ik B %Es A(Delivery Robot) 3 H BT B Z:47 » 2KHE =

AL S N A

O BRI © https://www.its-jp.org/ -
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[

Traffic accidents in the Asia Pacific region Traffi c acmdents in Japan

Fatalities within 30 days due ta tra‘tic d s e 7 100,000 pop
35

m |

LOS ANGELES ITS:»‘ MERICA ERTICO Qﬁs .

\‘7-93-55535 IT5 2 AMERICA. ERTICO Qf‘;s RX &

Initiatives for automated driving

Accident investigation and analysis

B Netional Palice Agency * e Z" nd Hm:.smt e

Technologies contributing to
traffic safety and advancing equitable mobility

Traffic \ : Equitable pIcs
safety \V

{ Institute for Traffic Accident Research and Bata |
Analysis (ITARDAL

Mobility
A itoma ted De“Vel'v
DSSS  drivin ing system Robot
LoS ANGELES TSRO eRfico AN RX . oL

22 HAEZREERRER/WASTE
(M) e &

ERFEEOI G SBERS  ARE L ERSINEUEEERE
fgk P B E R R FHRR Y ZE 6] > BRI A%

1. RF2 : i & B 5 2 P ¥ 240 fil Ik 75 (Urban Connected Automated

Shuttle Systems & Mobility Services)

REHRN BN RS E T EEAERY - A A FEH
Al 3 R SR — B B B 1 — R R A B SR T H -
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Hoor o wE B E G AT 5T AT/ 4B e E A ST B B Urban Connected
Automated Mobility (UCAM) - Fl|FHEZ;FEETR » 2 2% —H PR 8 i

Zu858 0 WlE 23 -

Urban Connected Automated Mobility (UCAM) Urban Connected Automated Mobility (UCAM)

reen: L o ]
S0 Carbon-free City Digital Infrastructure (V2X)
& ) ) ; Lxe
: & R o=
- \ ol
= ===

& = -,
=
% oo o s .-
Eosmrate s -
) o osmp—

TSS AMERICA ERTICO '~..\|\ RX Sinsyoemd,

23 &[] Urban Connected Automated Mobility (UCAM) £:4%

BN ITS g %% H ATt SR B #3248 - BEE0N
ST~ TEE - SRR~ R~ W BRI - BE  JiEK -
~ HAS - gRER -~ O ~ BN~ ATERIEREIR Z R W AR
JEE 2N FIEBL RIS — Z PR - R 2 58 - BR A4
RS - BR T BAZEEDAIESN - TRIEZSS B S MES TR AR » TRALEIN
ARSI E S T LY MERR AL T - 4nfE 24 -
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Current state of play in Europe, Asia Pacific and
Americas

Cambridge/Birmingham Alrpart - Aurriga
UK, Maton Keynes .

«  Finland, AuveTech
«  Germary, Munich - EasyMile
«  Germany, Hamburg, HEAT
«  IMtaly, urin - Navya

lapan, Toyota e-Palette,

LuxembowrECFL o Olympic Games

Luxembourg Sslestentz * =T

Montreal, Quebec, Canada - Navya o Ottaws, Canada - Aurrigo - Greece, AuveTech Sauth K Sejong,
55, x | i Gangneung, Busan,
Bk T - Salasead;
. YN, IFK : R
White Bear Lake Minessatts, Navya ' “ 1 S AT HEONS . f:e;‘zjg?r'\":,n?p_
Soe - cities
+  Rochester, Minessotts, Easynine

o * Singapare, Gardens by

o Foridama T

. the Bay
S «  Florids, Orkando, Mayo, others BEEP
Saonnia, CGTA htaly, Mitan i
Califarnis, sland o sHree | -
= e «  Darwin-Navya
Calfornla, Ontario International Alrport  *s Imlv%‘m ¥

s5an Diego, Navya . Gold Coast - EasyMile
b +  NSW - Navya, EasyMae, Ohmio
« " Melbourne, La Trobe Uni - Navys/Ohmio
= *  Auckand, Ohmio
. Cheistchurch Airport, Ohmio

.
Gainesville Florida, EasyMile
RAC WA *

ArBngton, Texas — Milo, Drive Al and RAPID Projects | W of Fenders - Navya/Aurrigo/Olbe *

w2

LOS ANGELES

[ ITS WORLD CONGRESS 2022 |

SAGE, Un:

In Partnarship Wit

ITS§AMERIC/\ ERTICO Qs RX

n the business of
building businesses

UCASS players in the marketi i @

UCASS players in the market
i E

Udelv EasyMile Ytong
tocatMotors-{OH) 2GetThere Toyota ”
LeddarTech Transdev Neolix @ .
Coast Autonomaus Go SoftBank o = . X ”
Polaris MillaPod Ohmio e —— - e
Auro National Electric Vehicles Sweden i B 1
May Mobility Sensibled m E a
Next Clevon
Optimus Ride -

Top 25 shuttle ~ Robotics & ion News, October 2020 Top 25 shuttle ~Robotics & ion News, October 2020
LOS ANGELES 1S AVERIA ERTICO AN RX nmawsss. LOS ANGELES 15 R AVERCA ERTICO AN RX nmaesss,

24 BNRFRHFREFRZIBZHERRE L R%

2. rAEBE MR  as NSRRI B SRR ARACH RIS ?

/_ \\\\\

ZEEL S & (Knight AV Initiative) 59 &

Bias AHY R AL

BB AT BRI -

17K 2015-2020 F HEhA

EEUIE (AV)IY

SRR —fEE Ry AV IR EE A IRV RS - @ E T2 E

{ERZAE 2020 FFAR(ETIEIER ADS » JTHEAHESR - FEWHTE

e:

HEHEIVECR - £
A7 > IS AV 1 DLE

SIS R IE LR AT -

EER - AR ENGS
3. SIS16: H#A

GBI -

whl (ADS)

34
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& ¥ HEhEEE (Autonomous Drive System » ADS)HYSZZE LR
J& 7 AR B s B ENRERA (% - ADS ¥t Erny s ZEIEEHAHI
AR - AR IREE - HE S E M R AL - ¢
ADAS(Advanced Driver Assistance Systems)#{L%] ADS » &Kk ADS
MMEEZREHIEEL - e A TR IERA_EXCB E @ =
HIHETlT - &1t S B E E P S LB RRT - A% ADS ARz
FE R e 5 AR R - 1L AR T L & 08 ADS (At &Y 2 AR LA
SR AUN - BEE Y ADS BB FIER AR L o FERE
AUt e s BRI R A L - ARG RAVETERER T FAZE BB RS
HAYERS - taTim B BhE BH AR ECR S FIbE S & 5 EhEe
2SRV -

. SIS8 : MEEER LTk | R AR - BRI e R
(Methods for Improving Road Safety: Smart Infrastructure, Crowdsourced

Data, and Safety Metrics) °

W& S HE R R B B B L 2SR B SR BRI HY S8 8 - R 2
G - BEERENVEREEZEIE - OB T e E
Bl (RG] - SR E B RER IS DD ER SR - S8R P s
VAR e b - EEIRARIN B RE AL S it ] DASR B R B L R B R 38
SRS - S e B S8R - ek D B SR & Y S A A
Rpfe] > A AT RERR R ARy - M H B E L SRR T
T R E A S IERS BRSO > WIEHT E R HBERRH L

ERHIES

HPHIRREE Mcity f¢ CCAT F{F: Henry Liu 2% » SR EHE

o T DA BN E R A S - A0 25 -
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Smart Intcrscctlone Pro_]cct (2021 - 2024) Roadside Perception Algorithm-Data Processing Pipeline

Develop an testbed 1o accelerate CAV deployment
GRIDSMART .
QAMES  romes

H €& oo TOYOTA S

" oviec i s
" oalagon
’ ™ -
Work <oordnate trajectory
call Pt
T — R J o g g
e e :__5' =3 iteris v,
e R _ —— ¥ @ econouTe \
- ——— e p— LT R v venen s 2w\
@ RS e s [ Bac~ = PURDUE I e

........... imaj ion Localization/ Tracking Motion predictiol

H

M M city

uuuuuuuuuu

M city
25 EPEIRAER Mcity BERSOEE
5. SIS19 : Bfir8a4: @ FREACHE RS LB S A A% 0 ZE ] (Digital
Twins: Intelligent Transportation Systems at the Core of Use Cases for

Infrastructure)

B PRI E B GO (b H B SR A o A E R
B2 - B SRR R S A e A B 0 R i LA S T R HE A -
RIS E R A T 50T LR PR - PSS B A AR B R -
FEREET TSR ITS BN B A RE 75 [REB I SR A R fla iy e -
41 ATDM ~ ATMS i ITS 047 - HPHRSR AR ZE 6] > fitiE
EREEFEIGEANGE - EBPOEEH - SRR BB R - DU
AR AT i (R R B AR A -

H tf 5 WGI /) 5] Transportation Systems Management and
Operations (TSMO)ZFT Acey Roberts, PE, IAM #KH S5 282 80 {17 578 £
Mt 2 IR - EEE R E 3 S A ER SR 0 A 15 B AV HigE
B - o DR S R e - AfE 26 -

OVERVIEW

PHASE 1 o

« 3+ miles along Bay Street
corridor

«+ 15 shuttle vehicles AV ready
* Mixed use traffic
* Update/upgrade transit stops

* Upgrade traffic/safety
technology

SHUTTLE VISION

« Coordination with adjacent MARCOCOR
private development throughout p—
route
¥ . e
Lo TsTAMERICA ERTico 4o RX imivines Pl sTAMERICA erTico s RX fimbess,




& 26 ErEiEHS R ELE
6. SIS26 : RHYNIER T HBIEER » WS EREH TR 72 &
SR AT R 4E AT 8 4: (How Technology and Driving Behavior Data are
Transforming Road Management for Safe, Equitable, and Sustainable

Mobility)

PRBN R 2 BRI BRI IR MR R B RIE R 2B A EH
R T H > EEEEERVERZS 27575 - EHiEOf X T iR
I “ERRET EARAYPREC T - SR RO o] B SOE AU A
HVEHE - ABIZR HAR - FEAR G St — Al 77k - ERRE
BB T REIEATA LUERAVEE > S EER TR AE T EAE
BT R BaRA AR - DU BIRE S S S A AT RE A U R AT
TNt > PRI -

7. SIS34:SAE 4 &Rt A 2 &> & -&{F &% (International Cooperation for

Cooperative Level 4 Automated Mobility Service Deployment)

AT RN EAE R EKEEI N T 24 DIBASE SAE4 i A5
BRSBTS » SR e T 2 PRE - B o TR - A IR
o E SRS A R SR A 2 R o RO R PR E 4 SEE)
EZulisveESlIR

VTT Fffabt7e 02w = Matti Kutila A2 E% £ 55 BLEL A
Nikolaos Tsampieris & 4K HL[F 3% AV &85 » Al (EH) & 25 e
H B A S A AT T A P R 1 2 69 A F R 13 BRI -
WFHIZEE - mEER BN~ PR - HA - BN RIS AL - i
TEBOM 20 {ESHTHY 70 ZdEe (AR ~ PEE - Mg - )R 4R
HI%EE AV ERRGEZEE 1,500,000 A 350,000 (& EME(EYIELEFE)
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ARy AV BB S DR RN BB E - AR HER
HIEMHBERIEEAE - AR RS E AV Fias HEOEpa N SR (B
$ 13 &) PAERIESREE - aE 27 -
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Real-life demonstrations started in
several cities already, more to follow
this year!

’35’) Tampere Satellite Site

+ Use of 5G in automated transport

}":""\? """ + Remote m 4§ gontrl i benef rom
M:K’* capacity, re | Soiy & fow lalen

~

Demo Sites + Private 5G-test network in Tampere/Hervanta
mm) ok has dready now MEC (Mobie
B e ek
70
d Vehic + Real operations under adverse weather
. condition

B A TsTAvERKA ERTico 4% RX BiEsumms. LOS ANGELES TSR AMERCA ERTIco £ RX nimimsd.,

VEHICLE COMPONENTS

The route split into 7 sections from Tram
stop to the bus stop

+ Distance 1 km

+ Pedestrian crossings

» Parked cars

+ Driving in middle of lane

+ Close to school (route of small kids)

VEHICLE COMPONENTS

« Auve Tech - electric shuttle bus
« front and rear radars,
Cor 77Gl

x front laserscanners, Ouster
rear laserscanner, Ouster
+ GNSS, Leica + RTK
+ IMU, Xsens
+ 4G and 5G, parallel cellural
capabilities

.
ST NS
pra— | =
LOS ANGELES TSTAMERICA ERTICO AN RX oo, LOS ANGELES TsSAMERICA ERTICO & i RX 2%

[E 27 SAE 4 & AR 2 FIEEFrREE

8. SIS42 : % 5 B Bl EHam Y R Faca T RIdE R £ 25 365 RAVATH KA
HIRE R (R

BELBRE & B RS B E B R Y B oK BRE . — 2 RE S (T AR BE Y KSR
FOBREAMRAT N TEE - AT EACRE R R A BHE A AR5 5
b BRI R R AT ROR MBS B 2R8> = H
FIEEE. R B RS B e 5 Rl FLR = 18 R S NG B S Y [ER 2

VTT A EIW7EER L Matti Kutila > 52—l 2 RS
KEEHEHIZES] - SRS ABERE T a] DUET - (EAE B FRATH
s Al AERGURHIIFIE - AlE 28
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CHALLENGE
- S

« Turbulent powder snow is limiting visibility

+ Sensing components in artic weather

. —
+ Window is frozen = 7
* Mechanical failures -
+ Optical properties changes
+ Snow banks blocks visibility
+ Recognizing artificial landmarks .
+ Shift drivable area
+ The main chall typically related to rural g
[Asee
POTENTIAL SOLUTIONS .
e

Cameras
. *> capturing from igh
+ High dynamic range or event camerss S
e ¥
LIDARs

+ Using optimal wavelengths (865, 905, 1550 nm) or even spectral
imaging

+ Use solid-state 10 prevent mechanical feilures

+ MIMO radar to improve resolution
+ Use multiple radars taking into account interfence

[Allsee

WINTER TESTING
Eeavorrond)

Simulated environment
+ Modelling sensing principal is challenging
+ Simulated vs. real driving environment

+ Driving multiple kilometers is not a problem

Road testing - closed area/test chambers
+ Repeating scenarios fairy easy
+ Setup scenarios can be done but s limited

Road testing - real road

« Permissions (e.g. GPOR)

*+ Rare cases and scenarios

+ Repeating in same conditions is almost impossidle

+ Time needed for comprehensive testing

« Failures in field (especially with prototypes)

- Setup specific scenarios is almost impossible
[Allsee

CONCLUDING REMARKS
—_—

More data is needed for
+ Training Al frameworks
+ Having rarely happen incidences
+ Repeating the real workd scenarios in simulated environment
+ Adapling closed areas 10 correlate with real world

+ Add new devices and compare 1o baseline
+ Consider range vs. resolution

[Allsee .

28 AREUE Y AV M
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T EHINEHE S E » CHBIREREE M= - A LUE
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TS B RAE IR B2 58] > ATCEMARRL AR Z B HE A E A
FNABHRANE - R ZEYT S ERA R B~ R G P EE -

AT A RS ARG T 2 i 2 e AT & oy BAH E B
st > B0 VA BBV AN EEREENMREZERA AT ATH
SAE JTHURNT > RGN L2 ~ SN T 2RI - IR LEN R
Gt 2H AV AR -

T REREES

REEEGS A ITS AFEFRTANEIER R - 26 - J1EK - B
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SR A e B s Ay o B R BRI 2B | RRTS SR g P Y EIE R ITS
Taiwan F4HEIN B E2UIEFHAL - 25 ITS BEGHEIL T 208 1TS HE
R FHEIEEFERT - REESESANR - BEERER - FEEHEANE
3R RFGEEDUERAES BB is B R - AgHE
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Traceability Technology for Battery
Carbon Footprinting

Overview
Traceabiity data protection from Bkt
falsification and tampering
Confirm data points match real world products QR code |
Method for handling complicated, Hash value
multi-later supply chains | S —
Calculate for carbon footprint quantitatively Automatic calculation
Integrate traceability system into existing platforms at Specially designed QR
relatively low cost
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