
Bi-Annual M
eeting 

ASTM
 Com

m
ittee F45

M
eeting M

inutes
Roger Bostelm

an, Chairm
an

ASTM
 Com

m
ittee F45

N
ational Institute of Standards and Technology

Gaithersburg, M
D 20899

Roger.bostelm
an@

nist.gov
August 17 &

 18, 2016

(red text are m
eeting m

inutes)



Agenda



Agenda



Agenda



Announcem
ents

•
Dinner sign-up:

•
PaladarLatin Am

erican Restaurant
•

203 Crow
n Park Ave, Gaithersburg, M

D 20878; (301) 330-4400
•

6:30 PM

•
Irv Lichtenstein, F45.04 Subcom

m
ittee Chairm

an
•

Potentially leaving position due to m
edical issues

•
Looking for replacem

ent  -current Deputy Subcom
m

ittee, 2017 Chairm
an



Introductions

•
N

am
e

•
F45 m

em
ber or guest

•
O

rganization
•

Job title/function –
related to industrial vehicles

G
reeting by Dr. Joannie Chin

N
IST/Engineering Laboratory, Acting Deputy Director



ASTM
 Com

m
ittee F45 Structure

Scope
The developm

ent of standardized nom
enclature and definitions of term

s, recom
m

ended 
practices, guides, test m

ethods, specifications, and perform
ance standards for driverless 

autom
atic guided industrial vehicles. The Com

m
ittee w

ill encourage research in this field 
and sponsor sym

posia, w
orkshops, and publications to facilitate the developm

ent of such 
standards. The w

ork of this Com
m

ittee w
ill be coordinated w

ith other ASTM
 technical 

com
m

ittees and other national and international organizations having m
utual or related 

interests. 

•
F45-01 Environm

ental Effects
•

F45-02 Docking &
 N

avigation 
•

F45-03 O
bject Detection &

 Protection 
•

F45-04 Com
m

unication &
 Integration 

•
F45-91 Term

inology 



F45 Status
•

Established M
ay 2014

•
Approxim

ately 55 m
em

bers
•

Third face-to-face com
m

ittee m
eeting

•
August 2015 –

N
IST, Gaithersburg, M

D
•

April 2016 –
M

odex
Atlanta, GA

•
August 2016 –

N
IST, Gaithersburg, M

D
•

M
onthly Subcom

m
ittee E-m

eetings
•

5 W
orking Docum

ents –
2 have been balloted

•
F45.01: W

K54576 -Standard Practice for Recording Environm
ental Effects for U

tilization w
ith 

A-U
GV Test M

ethods 
•

b
a

llo
ted

 th
ro

u
g

h
 F4

5
.0

1
•

F45.02: W
K48955 -Standard Test M

ethod for N
avigation : Defined Space

•
F45.03: W

K54662 -Standard Test M
ethod for Grid-Video O

bstacle M
easurem

ent
•

F45.04: W
K54431 -Standard Test M

ethod for A-U
GV Com

m
unication and Integration

•
F45.91: W

K48954 -Standard Term
inology for Driverless Autom

atic Guided Industrial Vehicles 
•

b
a

llo
t 1

6
-0

1
 (~1

3
5

 term
s) a

n
d

 b
a

llo
t 1

6
-0

2
 (Sco

p
e a

n
d

 6
 term

s)



Dem
onstrations

•
Docking w

ith onboard equipm
ent; w

ith Com
m

. interrupts
•

A video w
as show

n of an Autom
atic-U

GV docking w
ith a test apparatus.

•
A dem

onstration w
as provided of an Autom

atic-U
GV w

ith onboard robot docking 
w

ith an apparatus from
 a variety of positions and orientations.  

•
During the dem

onstration, the com
m

unication link w
as interrupted (rem

oved) 
betw

een the vehicle controller and the w
ireless router.

•
N

avigation: defined spaces
•

A dem
onstration w

as provided of an Autonom
ous-U

GV navigating through three of 
the test spaces as described in W

K48955.
•

O
bstacle avoidance
•

The navigation dem
onstration included the addition of U

m
ass-Low

ellsconcept of 
standard obstacles w

ithin the defined space.  
•

Additionally, a change in the environm
ental setup as show

n w
ith a light directly 

shining on the vehicle.



Autom
atic-U

GV docking 
w

ith a test apparatus 
that sim

ulates a tw
o 

point roller-table dock

Docking w
ith onboard equipm

ent; w
ith Com

m
. 

interrupts Dem
o Setup

Docking an Autom
atic-U

GV 
w

ith onboard robot w
ith a 

test apparatus.



Virtual defined space

Barrier defined spaces

Autonom
ous-U

GV

A-U
GV paths

Light setup as change to 
environm

ent (i.e., 
shining tow

ards A-U
GV)

O
bstacles 

N
avigation/O

bstacle Avoidance Dem
o Setup



ASTM
 Info-Roster M

ain

•
Julia M

oynihan, ASTM
 Technical M

anager, provided an update on the 
m

em
bership. M

em
bership requests w

ere also m
ade and sign-up 

sheets provided for requests to join each of the subcom
m

ittees.
•

Additionally, Julia provided inform
ation on dealing w

ith negative 
votes. 



F45.91 Presentation 
•

Scope: 
•

Definitively includes only unm
anned ground vehicles

•
“unm

anned (i.e., driverless), …
” m

irrors the B56.5 title so that F45 includes AGVs
•

“ground (i.e., land-based and in continuous contact w
ith the ground), industrial vehicles”

•
Term

s/Definitions
•

Include a generic set of term
s to include all types of ground industrial (i.e., 

not hom
e service vehicles –

law
n m

ow
er, carpet sw

eeper, etc.)
•

Key term
s include three types of intelligence: autom

atic (AGV), autom
ated 

(m
obile robots), and autonom

ous (som
e m

obile robots)
•

A
-u

n
m

an
n

e
d

 gro
u

n
d

 ve
h

icle
, A

-U
G

V
,n—

vehicle that operates w
hile in contact w

ith the 
ground w

ithout a hum
an operator; see

autom
atic-U

GV, autom
ated-U

GV, and 
autonom

ous-U
GV.

M
eetin

g
 G

o
a

l:

•
Resolve negative votes



The follow
ing slides are notes from

 each of 
the subcom

m
ittee and m

ain m
eetings.



F45.01 M
eeting N

otes
•

Dave Lew
is, F45.01 Subcom

m
ittee Chairm

an, presented the Sharp outdoor security A-U
GV.

•
Ballot to M

ain now, resolve negatives at February 2017 m
eeting or prior

•
Test m

ethods for environm
ental effects

•
Prioritized list 

•
Surface m

easurem
ent –

description of conditions
•

Tem
perature

•
Lighting

•
M

ethods for defining transitions

•
O

utdoor robot considerations
•

N
egative obstacle –

not a navigation point
•

Visual acuity test m
ethod –

E.54 hum
an readable, m

achine readable
•

i.e., light and dark conditions –
detect objects or hum

ans under certain conditions
•

Q
R code use??

•
Add perforations and voids/grates

•
Air velocity



F45.02 M
eeting N

otes

•
Check height of physical boundaries

•
M

ultiple defined spaces 
•

Does orientation of each configuration m
atter? O

nly for future m
ultiple 

defined spaces 

•
N

ext: Roger to w
ork w

ith M
alcolm

 on developing ‘Precision and Bias’
section



F45.03 M
eeting N

otes

•
Ballot m

id Sept.
•

Distance to stop? N
eeded –

yes; does it need to stop?
•

Potential interpretation to obstacles entering the vehicle path w
ithin the stop 

zone
•

B56.5 interpretation
•

9.12 not success, but som
e other w

ord
•

“If, after the A-U
GV collides w

ith the test piece, it com
es

to a stop on its ow
n due to the 

detection of the test piece, then the repetition (trial) is a success. Im
portant change”

•
Stop zone –

provide another w
ord for ‘stop zone’ to m

inim
ize B56.5 association.

•
Start point and start line confusion; consistent ‘goal’, ‘end’, ‘repetition’, etc.

•
Future –

add negative obstacles



F45.04 M
eeting N

otes

•
Turn into a practice instead of test m

ethod
•

Post-m
eeting point: Renam

e w
ork item

 to m
atch docum

ent scope, e.g., 
“Practice for Testing Data Com

m
unications Interruption for A-U

GVs”

•
Take out ping, etc. and test interruptions 

•
Change the draw

ing: “w
ireless router” to “com

m
. infrastructure”

•
Rem

ove failure and replace w
ith intended perform

ance
•

Add forced GPS interrupts



F45.91 M
eeting N

otes

•
45 negatives from

 Ballot F45 (16-01) w
ere review

ed and resolved
•

Item
 001 (Title/Scope) on F45 (16-02) received one negative and the 

subcom
m

ittee decided to put this item
 in addition to five other term

s that 
received negatives onto a letter ballot for adjudication. 

•
The term

s considered persuasive w
ere rem

oved from
 ballot and w

ill be either re-
balloted or rem

oved from
 the docum

ent com
pletely.

•
M

eeting Dates to Resolve Rem
aining N

egatives; 1 PM
 to 3 PM

 EST on: 
•

Sept 8, Thurs
•

Sept 19, M
on

•
O

ct 4, Tues
•

O
ct 17, M

on
•

N
ov 1, Tues

•
Ballot resolved term

s



W
rap-U

p Discussion M
eeting N

otes

•
M

ain
•

Include videos in standards? –
include a link (e.g., N

IST link)
•

Full com
m

ittee m
eeting –

Feb 1,2 in N
orfolk, VA

•
N

ext w
eb ex m

eetings: 
•

F45.01 -3rd Friday/m
onth, 10 AM

 –
12 N

oon
16 Sept

•
F45.02 -2nd W

ednesday/m
onth from

 11-1 PM
14 Sept

•
F45.03 -3rd W

ednesday/m
onth from

 11-1 PM
21 Sept

•
F45.04 -1st W

ed/m
onth, 1-3 PM

   
7 Sept

•
F45.91 -

1
st M

o
n

d
a

y/m
o

n
th

 fro
m

 1
1

-1
 P

M
-not setup yet

•
ASTM

 to setup a W
ebex

training session on Precision and Bias 
•

W
hat sub-com

m
ittee should these be added to or create a new

 sub-com
.?

•
Configurations –

hardw
are and softw

are
•

Battery life test m
ethod

•
Sensing arm

s or other overhanging obstacles 


