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E Q U I P M E N T  A N D  M E T H O D S  F O R  L O A D I N G  A N D  

U N L O A D I N G  G O O D S  B Y  PA L L E T  T R U C K  A N D  

A U T O M AT E D  G U I D E D  V E H I C L E  

 

B A C K G R O U N D  O F  T H E  D I S C L O S U R E  5 

1 .  F i e l d  o f  t h e  D i s c l o s u r e :  

The presen t  d i sc losure  re la tes  to  equipment ,  and  more 

par t icu la r ly,  to  an  equipment  and  methods  for  loading  and  

unloading  goods  by  pa l le t  t ruck  and  au tomated  gu ided  vehic le .  

 10 

2 .  D e s c r i p t i o n  o f  t h e  R e l a t e d  A r t :  

An automated  guided  vehic le  (AGV) i s  a  type  of  robo t  for  

t ranspor t ing  goods  in  an  unmanned  envi ronment .  Spec i f ica l ly ,  

the  AGV is  ab le  to  au tomat i ca l ly  naviga te  a long  a  

prede te rmined  pa th  and  load  or  un load  goods  in  order  to  achieve 15 

in te l l igen t  a r rangement  purpose ,  e f fec t ive ly  moving  goods  

be tween  var ious  works ta t ions .  

However ,  in  convent iona l  goods  t ranspor t ing  opera t ion 

per formed by  an  AGV,  usage  of  a  suppor t  f rame i s  requi red  to  

e leva te  the  goods  for  c rea t ing  a  he igh t  d i f ference  be tween  the  20 
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goods  and  the  ground,  fac i l i t a t ing  the  movement  of  goods  by 

the  AGV.  In  addi t ion ,  s ta f f  need  to  f i r s t  opera te  mach inery  to  

p lace  the  goods  onto  the  suppor t  f r ame ,  such  tha t  the  AGV is  

a l lowed to  success fu l ly  t ranspor t  the  goods .  

On the o ther  hand ,  cur ren t ly  in  the  marke t ,  there  i s  no  5 

t echnology  which  i s  ab le  to  in tegra te  mul t ip le  de tec t ion 

func t ions  in to  the  works ta t ion  to  suppor t  the  load ing  and  

unloading  goods  by  pa l le t  t rucks  and  AGVs.  

Therefore ,  i t  i s  des i rab le  for  the  indus t ry  to  deve lop  a  

technologica l  so lu t ion  to  address  the  a forement ioned  i ssues  in  10 

order  to  improve  the  shor tcomings  of  ex is t ing  technologies .  

 

S U M M A R Y  O F  T H E  D I S C L O S U R E  

The present  d i sc losure  a ims  a t  p rovid ing  an  equipment  and 

methods  for  loading  and  unloading  goods  by  pa l le t  t ruck  and 15 

automated  gu ided  vehic le .  

The  a forement ioned  objec t ives  do  not  prevent  the  ex is tence 

of  o ther  ob jec t ives .  Those  objec t ives  der ivable  f rom the  

spec i f ica t ion ,  c la ims ,  o r  d rawings  of  the  presen t  d i sc losure  by  

a  person having  ord inary  sk i l l  in  the  f ie ld  of  the  invent ion  a re  20 
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a lso  inc luded  in  the  scope  of  ob jec t ives  of  the  present  

d i sc losure .  Therefore ,  the  objec t ives  of  the  present  d i sc losure  

a re  no t  l imi ted  to  the  a forement ioned  ob jec t ives .  

For  achiev ing the  aforement ioned  objec t ives ,  the  present  

d i sc losure  provides  an equipment  for  loading  and  unloading 5 

goods  by  pa l le t  t ruck  and  au tomated guided  vehic le ,  compr is ing:  

an  inbound area  having  an  inbound  pos i t ion  and  a  prese t  

pos i t ion ,  the  inbound pos i t ion used  for  rece iv ing a  cargo ,  the  

prese t  pos i t ion  a r ranged  on  a  top  s ide  of  the  inbound pos i t ion ;  

a  cargo  de tec t ion  device  d isposed  in  the  inbound area  for  10 

detec t ing  the  cargo  a t  the  inbound pos i t ion ;  

a  cargo  l i f t ing  device  d isposed  in  the  inbound area  for  

l i f t ing the  cargo;  when the cargo  de tec t ion device  de tec ts  the  

cargo  a t  the  inbound pos i t ion ,  the  cargo  l i f t ing device  l i f t s  the  

cargo  f rom the  inbound pos i t ion  to  the  prese t  pos i t ion ;  15 

a  cargo  moving  device  d isposed  in  ad jacent  to  the  cargo  

l i f t ing  device  for  moving  the  cargo;  when  the  cargo  i s  a t  the  

prese t  pos i t ion ,  the  cargo  moving  device  moves  to  the  inbound 

pos i t ion  and  rece ives  the  cargo  a t  the  prese t  pos i t ion ,  and the  

cargo  moving  device  outputs  the  cargo  a long  an  inbound 20 
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di rec t ion ;  and  

an  outbound area  d isposed  in  ad jacent  to  the  inbound  area 

for  rece iv ing  the  cargo  moved by  the  cargo  moving  device ,  such 

tha t  the  ca rgo  i s  ou tput  to  an  au tomated  guided  vehic le .  

In  an  embodiment ,  the  present  d i sc losure  provides  a  me thod 5 

for  loading  and un loading  goods  by  pa l le t  t ruck  and  au tomated 

guided  vehic le ,  compr is ing :  

input t ing  a  cargo  to  an inbound pos i t ion  of  an  inbound area ;  

de tec t ing  the  cargo  a t  the  inbound pos i t ion  us ing  a  cargo  

de tec t ion device ,  and  de tec t ing  a  machinery in  proximi ty  to  the  10 

inbound area  us ing  a  machinery  de tec t ion  device ;  

when the  cargo  de tec t ion  device  de tec ts  the  cargo  a t  the  

inbound pos i t ion  and  the  machinery  de tec t ion  device  does  no t  

de tec t  a  machinery ,  a  pa l le t  de tec t ion  device de tec ts  a  wid th of  

a  pa l le t  o f  the  cargo;  when the  wid th  does  not  match  a  prese t  15 

width ,  the  pa l le t  de tec t ion device  sends  a  wid th  abnormal i ty  

s igna l  to  a  warehouse  cont ro l  sys tem,  and  the  warehouse  cont ro l  

sys tem sends  the  wid th  e r ror  s igna l  to  a  moni tor ing  device ;  

when the  cargo  devia tes  f rom the  inbound pos i t ion ,  a  pa l le t  

a l ignment  dev ice  i s  used  to  push  the  pa l le t  to  the  inbound 20 
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pos i t ion ;  

de tec t ing  a  weight  o f  the  cargo  a t  the  inbound pos i t ion  

us ing  a  weight  de tec t ion  device ;  when the  weigh t  does  not  

match  a  prese t  weight ,  the  weight  de tec t ion  device  sends  a  

weight  e r ror  s igna l  to  the  warehouse  cont ro l  sys tem,  the 5 

warehouse  cont ro l  sys tem sends  the  weight  e r ror  s igna l  to  the  

moni tor ing  device ;  de tec t ing  a  vo lume of  the  cargo  a t  the  

inbound pos i t ion  us ing  a  vo lume de tec t ion  device ;  when  the  

volume does  not  match  a  prese t  vo lume,  the  volume de tec t ion 

device sends  a  vo lume error  s igna l  to  the  warehouse  cont ro l  10 

sys tem,  and  the  warehouse  cont ro l  sys tem sends  the  vo lume 

er ror  s igna l  to  the  moni tor ing  device ;  reading  a  labe l  

in format ion  on the  cargo  a t  the  inbound pos i t ion us ing  a  cargo  

ident i f ica t ion  device ;  when  the  labe l  in format ion  does  no t  

match  a  cargo  informat ion ,  the  cargo  ident i f ica t ion  device  15 

sends  a  labe l  e r ror  s igna l  to  the  warehouse  cont ro l  sys t em,  and  

the  warehouse  cont ro l  sys tem sends  the  labe l  e r ror  s igna l  to  the  

moni tor ing  dev ice ;  

when the  weight ,  the  volume,  and  the  labe l  in format ion  of  

the  cargo  match  the  preset  weight ,  the  prese t  vo lume,  and  the 20 
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cargo  informat ion ,  a  cargo l i f t ing  device  l i f t s  the  cargo  f rom 

the  inbound pos i t ion  to  a  prese t  pos i t ion  of  the  inbound area ;  

and  

when the  cargo  i s  a t  the  prese t  pos i t ion ,  a  cargo  moving  

device  moves  to  the  inbound pos i t ion  and  rece ives  the  cargo a t  5 

the  prese t  pos i t ion ,  and  the  cargo  moving  device  ou tput s  the  

cargo  a long  an  inbound d i rec t ion  to  an  au tomated  guided  

vehic le .  

In  an  embodiment ,  the  present  d i sc losure  provides  a  me thod 

for  loading  and un loading  goods  by  pa l le t  t ruck  and  au tomated 10 

guided  vehic le ,  compr is ing :  

de tec t ing  whether  there  i s  an  fore ign  objec t  in  an  ou tbound 

a rea  us ing  a  fore ign  objec t  de tec t ion  device ;  when the  fore ign 

objec t  de tec t ion  device  does  not  de tec t  a  fore ign  objec t  in  the  

inbound area ,  a  warehouse  cont ro l  sys tem sends  a  permiss ion 15 

s igna l  to  an  au tomated  guided  vehic le  for  a l lowing  the 

au tomated  gu ided  vehic le  to  en te r  the  inbound a rea ,  and  the  

au tomated  gu ided  vehic le  p laces  a  ca rgo  on  a  cargo  l i f t ing  

device ;  

read ing  a  labe l  in format ion  on  the  cargo  in  the  ou tbound 20 
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area  us ing  a  cargo  ident i f ica t ion  devic e ,  and  d isp lay ing  the 

labe l  in format ion  on  a  moni tor ing  device ;  and  

when the  labe l  in format ion  matches  a  cargo  informat ion ,  a  

cargo  l i f t ing  device  moves  the  cargo  a long  a  Z -axis  d i r ec t ion  to  

an  ou tbound pos i t ion  of  the  ou tbound a rea .  5 

With  such conf igura t ion ,  the  presen t  d i sc losure  ach ieves  

fo l lowing advantages .  

Through the co l labora t ive  opera t ion  of  d i f fe ren t  dev ices ,  

the  present  d i sc losure  l i f t s  the  cargo  to  a  cer ta in  he ight ,  

a l lowing the au tomated  guided vehic le  to  take over  the  cargo ,  10 

so  as  to  e f f ic ien t ly  ou tput  the  cargo .  

Also ,  in  addi t ion  to  p lac ing the  cargo  onto the  AGV,  the 

presen t  d i sc losure  in tegra tes  var ious  de tec t ion func t ions ,  such  

as  de tec t ing  the weight ,  vo lume,  and  informat ion  of  the  cargo ,  

thereby  enhanc ing  the  func t iona l i ty  o f  equipment .  15 

Fur thermore ,  the  equipment  not  on ly  suppor ts  an  inbound 

mode  but  a l so  provides  an  outbound mode ,  fac i l i ta t ing  the 

handl ing  opera t ions  of  the  AGV,  thereby  s ign i f icant ly  

increas ing  the  prac t ica l i ty  of  the  equipment .  

 20 
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B R I E F  D E S C R I P T I O N  O F  T H E  D R AW I N G S  

F ig .  1  i s  a  perspec t ive  v iew of  the  equipment  in  accordance 

wi th  an  embodiment  of  the  present  d i sc losure ,  i l lus t ra t ing  the 

appearance  fea tures  o f  the  equipment .  

Fig .  2  i s  a  s ide  v iew of  the  equipment  in  accordance wi th  5 

an  embodiment  of  the  present  d i sc losure ,  i l lus t ra t ing  the  la te ra l  

s ides  of  the  inbound a rea  and  the  ou tbound area .  

Fig .  3  i s  another  s ide  v iew of  the  equipment  in  accordance  

wi th  an  embodiment  of  the  present  d i sc losure ,  i l lus t ra t ing  the 

a r rangement  o f  the  inbound a rea  and  var ious  ob jec t s .  10 

Fig .  4  i s  a  schemat ic  v iew of  the  equipment  in  accordance  

wi th  an  embodiment  of  the  present  d i sc losure ,  i l lus t ra t ing  the 

cargo  rece ived  in  the  inbound a rea .  

Fig .  5  i s  another  schemat ic  v iew of  the  equipment  in  

accordance  wi th  an  embodiment  o f  the  presen t  d i sc losure ,  15 

i l lus t ra t ing  the  cargo  a t  the  inbound pos i t ion .  

Fig .  6  i s  another  schemat ic  v iew of  the  equipment  in  

accordance  wi th  an  embodiment  o f  the  presen t  d i sc losure ,  

i l lus t ra t ing  the  cargo  be ing  l i f t ed  f rom the  inbound pos i t ion  to  

the  prese t  pos i t ion .  20 
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Fig .  7  i s  another  schemat ic  v iew of  the  equipment  in  

accordance  wi th  an  embodiment  o f  the  presen t  d i sc losure ,  

i l lus t ra t ing  the  cargo  output ted  f rom the  ou tbound area .  

Fig .  8  i s  a  s t ruc tura l  b lock  v iew of  the  equipment  in  

accordance  wi th  an  embodiment  o f  the  presen t  d i sc losure ,  5 

i l lus t ra t ing  the  coupl ing  re la t ionsh ip  be tween  the  ob jec t s  o f  the  

equipment .  

Fig .  9  i s  a  f low char t  o f  the  method in  accordance  wi th  an  

embodiment  o f  the  presen t  d i sc losure .  

Fig .  10  i s  another  perspec t ive  v iew of  the  equipment  in  10 

accordance  wi th  an  embodiment  o f  the  presen t  d i sc losure ,  

i l lus t ra t ing  the  ou tbound mode  of  the  equipment .  

Fig .  11  i s  a  f low char t  o f  the  method in  accordance  wi th  

another  embodiment  of  the  presen t  d i sc losure .  

 15 

D E TA I L E D  D E S C R I P T I O N  O F  T H E  D I S C L O S U R E  

The aforement ioned  and  fur ther  advantages  and  fea tures  of  

the  present  d i sc losure  wi l l  be  unders tood  by re fe rence to  the  

descr ip t ion  of  the  prefe r red  embodiment  in  conjunc t ion  wi th  the  

accompanying  drawings  where  the  components  a re  i l lus t ra ted  20 
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based  on  a  propor t ion  for  explana t ion  but  no t  subjec t  to  the  

ac tua l  component  propor t ion .  

 Embodiments  of  the  presen t  d i sc losure  a re  i l lus t ra ted  in  

de ta i l  a long wi th  the  drawings .  However,  the  technica l  fea tures  

inc luded  by  the  p resen t  d i sc losure  a re  not  l imi ted  to  cer ta in  5 

embodiments  hereby  provided .  Scope  of  the  presen t  d i sc losure  

sha l l  be  re fe rred  to  the  c la ims ,  which  inc lude  a l l  the  poss ib le  

rep lacements ,  modi f ica t ions ,  and  equiva len t  fea tures .  

Refer r ing  to  Fig .  1  to  Fig .  8 ,  in  an  embodiment ,  the  presen t  

d i sc losure  provides  an  equipment  100  fo r  load ing  and  unloading 10 

of  cargo 1  by  pa l le t  t ruck  and  au tomated  guided  vehic le ,  

ach iev ing the  purpose  of  fu l l  au tomat ion .  

Refer r ing  to  Fig .  1  to  Fig .  4 ,  the  equipment  100  compr ises  

an  inbound area  IA ,  a  cargo  de tec t ion  device  10 ,  a  cargo  l i f t ing 

device  20 ,  a  cargo  moving  device  30 ,  and  an  outbound  a rea  OA .  15 

Refer r ing  to  Fig .  3 ,  the  inbound area  IA  has  an  inbound 

pos i t ion  P1  and  a  prese t  pos i t ion  P2 .  Refer r ing  to  Fig .  4  and  

Fig .  5 ,  the  inbound area P1  i s  used for  rece iv ing  a  cargo  1 .  The 

prese t  pos i t ion  P2  i s  a r ranged  on  the  top  s ide  of  the  inbound 

pos i t ion  P1 .  Also ,  the  inbound area  IA  has  a  suppor t  f rame 2 ,  20 
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on which  the  device  i s  mounted .  

The  cargo  de tec t ion  device  10  i s  d i sposed  in  the  inbound 

a rea  IA .  In  the  embodiment ,  the  cargo  de tec t ion  device  10  i s  

d i sposed  on  the  suppor t  f rame 2 .  The  cargo  de tec t ion  device  10  

i s  conf igured to  de tec t  the  cargo  1  a t  the  inbound pos i t ion  P1 ;  5 

in  o ther  words ,  the  cargo  de tec t ion  device  10  i s  used  for  

de tec t ing  i f  the  cargo  1  i s  a t  the  inbound pos i t ion  P1 .  

The  cargo  l i f t ing  device  20  i s  d i sposed  in  the  inbound area  

IA .  The  cargo  l i f t i ng  device  20  i s  conf igured  to  l i f t  the  cargo  1 .  

Refer r ing  to  Fig .  5  and Fig .  6 ,  when the cargo  de tec t ion  device 10 

10  de tec t s  the  cargo  1  a t  the  inbound pos i t ion  P1 ,  the  cargo 

l i f t ing  device  20  l i f t s  the  cargo  1  f rom the  inbound pos i t ion  P1  

to  the  prese t  pos i t ion  P2 ,  so  tha t  the  cargo  1  i s  in  a l ignment  

wi th  the  he ight  o f  the  au tomated  guided  vehic le  AGV .  

The  cargo  moving  device  30  i s  d i sposed  in  ad jacent  to  the  15 

cargo  l i f t ing  device  20 .  The  cargo  moving  device  30  i s  

conf igured  to  move  the  cargo  1 .  Refer r ing  to  Fig .  6 ,  when the  

cargo  1  i s  a t  the  prese t  pos i t ion  P2 ,  t he  cargo  moving  device  30  

moves  to  the  inbound pos i t ion  P1  and  rece ives  the  ca rgo  1  a t  

the  prese t  pos i t ion  P2 .  For  example ,  the  cargo  moving  device  20 
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30  has  a  rece iv ing  module  31  ex tending  f rom one  s ide  of  the  

cargo  l i f t ing  device  20 ,  and  the  rece iv ing  module  31  moves  to  

the  inbound pos i t ion  P1  be low the prese t  pos i t ion  P2  to  rece ive  

the  cargo  1 .  Refer r ing  to  Fig .  7 ,  the  cargo  moving  device  30  

ou tputs  the  cargo  1  a long  an  inbound d i rec t ion  M .  5 

The outbound area  OA  i s  d i sposed  in  ad jacent  to  the  

inbound area  IA .  The  outbound area  OA  r ece ives  the  cargo  1  

moved by  the cargo  moving  device 30 ,  so  as  to  output  the  cargo  

1 .  Accord ingly,  the  au tomated  guided  vehic le  AGV  i s  a l lowed 

to  en te r  the  outbound area  OA  to  rece ive  the cargo  1  in  the  10 

outbound area  OA .  

Refer r ing  to  Fig .  8 ,  to  improve  the  func t iona l i ty  of  the  

equipment  100 ,  the  equipment  100  fu r ther  compr ises  a  pa l le t  

de tec t ion  device  40  and  a  moni tor ing  device  50 .  The  pa l le t  

de tec t ion  device  40  i s  coupled  wi th  the  moni tor ing  device  50 .  15 

The moni tor ing  device  50  i s  a l lowed to  be  d isposed  in  the  

inbound area  IA .  The  cargo 1  compr ises  a  pa l le t  1a  ho ld ing  a  

s torage i tem 1b  thereon .  The pa l le t  de tec t ion  device  40  i s  

conf igured  to  de tec t  the  wid th  of  the  pa l le t  1a  a t  the  inbound 

pos i t ion  P1 .  When  the  wid th  does  no t  match  a  prese t  w id th ,  the  20 
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pal le t  de tec t ion device  40  sends a  wid th  e r ror  s igna l  to  a  

warehouse  cont ro l  sys tem WCS ,  and  the  warehouse  cont ro l  

sys tem WCS  sends  the  wid th  e r ror  s igna l  to  the  moni tor ing  

device  50  to  no t i fy  on-s i te  s ta ff .  

In  an  embodiment ,  to  prevent  machinery  near  the  equipment  5 

100  f rom affec t ing  the opera t ion  of  the  equipment  100 ,  the  

equipment  100  fu r ther  compr ises  a  machinery  de tec t ion  device 

60 .  The  machinery  de tec t ion  device  60  i s  d i sposed  in  the  

inbound area  IA  and  conf igured to  de tec t  any  machinery near  

the  inbound area  IA .  There in ,  the  machinery  device  60  de tec t s  10 

machinery  th rough  an  in f ra red  technology.  When the  machinery 

de tec t ion  device  60  does  not  de tec t  any  machinery nearby,  the  

pa l le t  de tec t ion  device  40  ca r r ies  ou t  the  de tec t ion  of  the  wid th 

of  the  pa l le t  1a .  

To  prevent  the  pos i t iona l  devia t ion  of  the  cargo  1  f rom 15 

affec t ing  the  opera t ion  of  devices ,  the  equipment  100  fu r ther  

compr ises  a  pa l le t  a l ignment  dev ice  70 .  The  pa l le t  a l ignment  

device  70  i s  d i sposed  in  the  inbound  area  IA ,  and  conf igured  to  

a l ign  the  pos i t ion  of  the  cargo  1 .  When the  cargo  1  dev ia tes  

f rom the  inbound pos i t ion  P1 ,  the  pa l le t  a l ignment  device  70  20 
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pushes  the  pa l le t  1a  to  the  inbound pos i t ion  P1 .  

In  the  embodiment ,  the  pa l le t  a l ignment  device  70  

compr ises  a  push  rod  71  and  an  abu tment  por t ion  72 .  The  push  

rod  71  i s  d i sposed  in  the  inbound area  IA  and  a r ranged  on  one  

s ide  of  the  cargo  moving  device  30 .  The  abutment  por t ion  72  i s  5 

disposed  in  the  inbound area  IA  and  a r ranged  on  the  same s ide 

of  the  cargo  moving  device  30  wi th  the  push  rod  71 ,  where in 

the  abutment  por t ion  72  and  the  push  rod  71  a re  d i sposed  in  

oppos i te  to  each  o ther.  There in ,  the  abutment  por t ion  72  i s  

d i sposed  on  the  cargo  l i f t ing  device  20 ,  so  as  to  ascend  and  10 

descend  toge ther  a long  wi th  the  cargo  l i f t ing  device  20 .  When 

the  cargo  1  dev ia t es  f rom the  inbound pos i t ion  P1 ,  the  push  rod  

71  pushes  the  cargo  1  to  the  inbound pos i t ion  P1 ,  such  tha t  the  

cargo  1  abuts  aga ins t  the  abutmen t  por t ion 72 ,  whereby  the 

pos i t ion  of  the  cargo  1  i s  a l igned.  15 

The equipment  100  fu r ther  compr ises  a  weight  de tec t ion 

device 80 .  The  weight  de tec t ion  device 80  i s  d i sposed in  the  

inbound area  IA .  There in ,  the  weight  de tec t ion  device  80  i s  

d i sposed  on  the  bo t tom s ide  of  the  inbound area  IA  and  coupled 

wi th  the  moni tor ing  device  50 .  The  weight  de tec t ion  device  80  20 
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i s  conf igured  to  de tec t  a  weight  of  the  cargo  1  a t  the  inbound 

pos i t ion  P1 .  When the  weight  does  not  match  a  prese t  weight ,  

the  weight  de tec t ion  device 80  sends  a  weight  e r ror  s igna l  to  

the  warehouse  con t ro l  sys tem WCS ,  and  the  warehouse  cont ro l  

sys tem WCS  sends  the  weight  e r ro r  s igna l  to  the  moni tor ing 5 

device  50  to  no t i fy  on-s i te  s ta ff .  

The  equipment  100  fu r ther  compr ises  a  vo lume de tec t ion  

device 90 .  The  volume de tec t ion device 90  i s  a l lowed to  be 

d i sposed  in  the  inbound area  IA .  The  volume de tec t ion  device  

90  i s  coupled  wi th  the  moni tor ing  device  50 .  The  volume 10 

detec t ion  device  90  i s  conf igured  to  de tec t  a  vo lume  of  the  

cargo  1  a t  the  inbound pos i t ion  P1 .  There in ,  the  vo lume 

de tec t ion  device  90  de tec t s  the  vo lume of  the  cargo  through an 

opt ica l  inspec t ion  technology.  When the  vo lume does  not  match 

a  prese t  vo lume,  the  volume de tec t ion  device  90  sends  a  vo lume 15 

er ror  s igna l  to  the  warehouse  cont ro l  sys tem WCS ,  and  the 

warehouse  cont ro l  sys tem WCS  sends  the  vo lume er ror  s igna l  

to  the  moni tor ing  device  50  to  no t i fy  on-s i te  s ta ff .  

The  equipment  100  fu r ther  compr ise s  a  cargo  ident i f ica t ion 

device  C .  The  cargo  ident i f ica t ion device  C  i s  a l lowed to  be  20 
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disposed  in  the  inbound area  IA .  The  cargo  ident i f ica t ion  device 

C  i s  coupled  wi th  the  moni tor ing  device  50 .  The  cargo  

ident i f ica t ion  device  C  i s  conf igured to  read  a  labe l  in format ion  

on  the  cargo  1  a t  the  inbound pos i t ion  P1 .  There in ,  the  cargo  

ident i f ica t ion  device  C  reads  the  labe l  in format ion  of  the  cargo  5 

th rough a  barcode  recogni t ion  technology  and rad io  f requency  

ident i f ica t ion  (RFID)  technology.  When the  labe l  in format ion  

does  not  match  a  cargo  informat ion ,  the  cargo ident i f ica t ion 

device  C  sends  a  labe l  e r ror  s igna l  to  the  warehouse  cont ro l  

sys tem WCS ,  and  the  warehouse  con t ro l  sys tem WCS  s ends  the 10 

l abe l  e r ror  s igna l  to  the  moni tor ing  device 50  to  no t i fy  on -s i te  

s ta ff .  

The  equipment  100  fu r ther  compr ises  a  fore ign  objec t  

de tec t ion device  D .  The fore ign  objec t  de tec t ion  device D  i s  

a l lowed to  be  d isposed  in  the  inbound area  IA  and  the  outbound 15 

area  OA .  The  fore ign  objec t  de tec t ion  device  D  i s  conf igured 

to  de tec t  whether  there  i s  a  fore ign  objec t  in  the  inbound area  

IA  o r  the  outbound area  OA .  There in ,  the  fore ign  objec t  

de tec t ion  device  D  de tec t s  the  ex is tence  of  a  fore ign  objec t  

th rough an  in f ra red  technology.  When the  fore ign  objec t  20 
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detec t ion  device  D  does  not  de tec t  any fore ign  objec t  in  the  

ou tbound area  OA ,  the  warehouse  cont ro l  sys tem WCS  sends  a  

permiss ion  s igna l  to  the  au tomated  guided vehic le  AGV ,  

a l lowing  the  au tomated  gu ided  vehic le  AGV  to  en te r  the  

ou tbound area  OA .  In  an embodimen t ,  when there  i s  no  fore ign  5 

objec t  be low the  outbound area  OA ,  the  au tomated  guided 

vehic le  AGV  accord ing ly  en te rs  the  ou tbound a rea  OA .  

Refer r ing  to  Fig .  9 ,  in  an  embodiment ,  the  pre sent  

d i sc losure  provides  a  method  200  fo r  load ing  and  unloading  

goods  by  pa l le t  t ruck  and  au tomated guided  vehic le ,  compr is ing  10 

fo l lowing  s teps .  

In  s tep  I1 ,  a  cargo  1  i s  input  to  an  inbound pos i t ion  P1  o f  

an  inbound a rea  IA .  

In  s tep  I2 ,  a  cargo  de tec t ion  device  10  i s  used  to  de tec t  the  

cargo  1  a t  the  inbound pos i t ion  P1 ,  and  a  machinery  de tec t ion 15 

device  60  i s  used  to  de tec t  machinery  near  the  inbound area  IA .  

Accord ingly,  the  cargo  1  i s  in  pos i t ion ,  and  t he  absence  of  

machinery  near  equipment  100  i s  conf i rmed.  

In  s tep  I3 ,  when  the  cargo  de tec t ion  device  10  de tec ts  the  

cargo  1  a t  the  inbound pos i t ion P1  and  the machinery  detec t ion  20 
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device  60  does  not  de tec t  any  machinery  nearby,  a  pa l le t  

de tec t ion  device  40  i s  used  to  de tec t  the  wid th  of  the  pa l le t  1a  

o f  the  cargo  1 ,  so  as  to  conf i rm i f  the  wid th  of  the  pa l le t  1a  

mee ts  the  requi red  wid th s tandard .  I f  the  wid th  does  not  match 

a  prese t  wid th ,  the  pa l le t  de tec t ion  device  40  sends  a  wid th  e r ror  5 

s igna l  to  a  warehouse  cont ro l  sys tem WCS ,  and  the  warehouse  

cont ro l  sys tem WCS  sends  the  wid th  e r ror  s igna l  to  a  

moni tor ing  device  50  to  no t i fy  on -s i te  s ta ff .  In  s tep I31 ,  when 

the  wid th  i ssue  of  the  pa l le t  1a  i s  reso lved ,  the  pa l le t  de tec t ion 

device  40  i s  used  to  de tec t  the  wid th  of  the  pa l le t  1a  aga in .  I f  10 

the  wid th  of  the  pa l le t  1a  mee ts  the  requi rement ,  the  equipment  

100  con t inues  the  inbound opera t ion .  

In  s tep  I4 ,  when the cargo  1  dev ia tes  f rom the  inbound 

pos i t ion  P1 ,  a  pa l le t  a l ignment  device  70  pushes  the  pa l le t  1a  

to  the  inbound pos i t ion  P1 .  In  another  embodiment ,  when the  15 

pal le t  a l ignment  device  70  fa i l s  to  a l ign  the  pos i t ion  of  the  

pa l le t  1a ,  the  pa l le t  a l ignment  device 70  sends  an a l ignment  

e r ror  s igna l  to  the  warehouse  cont ro l  sys tem WCS ,  and  the 

warehouse  cont ro l  sys tem WCS  sends  the  a l ignment  s igna l  to  

the  moni tor ing  device  50 .  20 
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In  s tep  I5 ,  a  weight  de tec t ion  device  80  i s  used  to  de tec t  a  

weight  of  the  cargo  1  a t  the  inbound pos i t ion P1 .  When the 

weight  does  not  match  a  prese t  weight ,  the  weight  de tec t ion 

device 80  sends  a  weight  e r ror  s igna l  to  the  warehouse  cont ro l  

sys tem WCS ,  and  the  warehouse  con t ro l  sys tem WCS  s ends  the 5 

weight  e r ror  s igna l  to  the  moni tor ing  device 50 .  In  s tep  I51 ,  

when the  on -s i te  s ta ff  reso lve  the  weight  i s sue  of  the  cargo  1 ,  

the  weight  de tec t ion  device  80  de tec ts  the  weight  of  the  cargo 

1  again .  I f  the  weight  of  the  cargo  1  mee ts  the  requi rement  

s tandard ,  the  equipment  100  con t inues  the  inbound opera t ion .  10 

In  s tep  I5 ,  a  vo lume de tec t ion  device  90  i s  used  to  de tec t  a  

vo lume of  the  cargo  1  a t  the  inbound pos i t ion  P1 .  When the 

volume does  not  match  a  prese t  vo lume,  the  volume de tec t ion 

device 90  sends  a  vo lume er ror  s igna l  to  the  warehouse cont ro l  

sys tem WCS ,  and  the  warehouse  con t ro l  sys tem WCS  s ends  the 15 

volume er ror  s igna l  to  the  moni tor ing  device 50 .  In  s tep  I51 ,  

when the  on -s i te  s ta ff  reso lve  the  vo lume i ssue  of  the  cargo  1 ,  

the  volume de tec t ion  device  90  de tec t s  the  vo lume of  the  cargo  

1  aga in .  I f  the  volume of  the  cargo  1  mee ts  the  requi rement  

s tandard ,  the  equipment  100  con t inues  the  inbound opera t ion .  20 
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In  s tep  I5 ,  a  cargo  ident i f ica t ion  device  C  reads  a  labe l  

in format ion  on  the  cargo  1  a t  the  inbound pos i t ion  P1 .  When 

the  labe l  in format ion  does  not  match  a  cargo  informat ion ,  the  

cargo  ident i f ica t ion  device  C  sends  a  labe l  e r ror  s igna l  to  the  

warehouse  cont ro l  sys tem WCS ,  and  the  warehouse  cont ro l  5 

sys tem WCS  sends  the  labe l  e r ror  s igna l  to  the  moni tor ing  

device 50 .  In  s tep  I51 ,  when the  on -s i te  s ta ff  reso lve  the 

cor rec tness  i s sue of  the  cargo  1 ,  the  cargo ident i f ica t ion  device 

C  de tec t s  the  labe l  in format ion  of  the  cargo  1  aga in .  I f  the  labe l  

in format ion  matches  the  cargo  informat ion ,  the  equipment  100  10 

cont inues  the  inbound opera t ion .  

In  s tep  I6 ,  when the  weight ,  the  volume,  and the  labe l  

in format ion  of  the  cargo  1  match the  prese t  weight ,  the  prese t  

vo lume,  and  the  cargo  informat ion ,  a  cargo  l i f t ing  device  20  

l i f t s  the  cargo  1  f rom the  inbound pos i t ion  P1  to  a  prese t  15 

pos i t ion  P2  o f  the  inbound area  IA .  

In  s tep  I7 ,  when the  cargo  1  i s  a t  the  prese t  pos i t ion  P2 ,  a  

cargo  moving  device  30  moves  to  the  inbound pos i t ion  P1  and  

rece ives  the  cargo  1  a t  the  prese t  pos i t ion  P2 ,  and  the  cargo  

moving  device  30  ou tputs  the  ca rgo  1  a long  an  inbound 20 



 - 21 - 

di rec t ion  M  to  an  au tomated  guided  vehic le  AGV .  In  an  

embodiment ,  a  camera  dev ice S  i s  fur ther  inc luded ,  so  tha t  the  

presen t  d i sc losure  records  the  s ta tus  of  the  cargo  1  u s ing  the  

camera  dev ice  S .  

Refer r ing  to  Fig .  10 ,  in  an  embodiment ,  the  equipment  100  5 

has  an  outbound  mode .  R efer r ing  to  Fig .  11 ,  the  present  

d i sc losure  provides  a  method  200  fo r  load ing  and  unloading  

goods  by  pa l le t  t ruck  and  au tomated guided  vehic le ,  compr is ing  

fo l lowing  s teps .  

In  s tep O1 ,  a  fore ign  objec t  de tec t ion  device D i s  used  to  10 

detec t  whether  there  i s  a  fore ign  objec t  in  the  outbound area 

OA .  When the fore ign  objec t  de tec t ion  device D  does  not  de tec t  

any  fore ign  objec t  in  the  outbound area  OA ,  a  warehouse 

cont ro l  sys tem WCS  sends  a  permiss ion  s igna l  to  an  au tomated 

guided  vehic le  AGV ,  a l lowing the  au tomated guided  vehic le  15 

AGV  to  en ter  the  outbound area  OA ,  such tha t  the  au tomated  

guided  vehic le  AGV  p laces  a  cargo  1  on  a  cargo l i f t ing  device 

20 .  

In  s tep  O2 ,  a  cargo  ident i f ica t ion  device  C  i s  used  to  read 

a  labe l  in format ion  on the  cargo 1  in  the  outbound area  OA ,  and 20 
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disp lay  the  labe l  in format ion  on  the  moni tor ing  device  50 ,  

f ac i l i t a t ing  the  moni tor ing  opera t ion  of  s ta ff .  

In  s tep  O3 ,  when  the  labe l  in format ion  matches  a  cargo 

informat ion ,  a  cargo  l i f t ing device  20  moves  the cargo  1  a long  

a  Z-axis  d i rec t ion  to  an  outbound pos i t ion  P3  o f  the  outbound 5 

area  OA .  

Wi th  the  foregoing  conf igura t ion ,  advantages  of  the  present  

d i sc losure  wi l l  be  i l lus t ra ted  be low.  

Through the co l labora t ive  opera t ion  of  d i f fe ren t  dev ices ,  

the  present  d i sc losure  l i f t s  the  ca rgo  1  to  a  cer ta in  he ight ,  10 

a l lowing the  au tomated  guided  veh ic le  AGV  to  take  over  the  

cargo  1 ,  so  as  to  e f f ic ien t ly  ou tput  the  cargo  1 .  

Also ,  the  equipment  100  o f  the  present  d i sc losure  

in tegra tes  var ious  de tec t ion  func t ions ,  such  as  de tec t ing  the  

weight ,  vo lume,  and  informat ion  of  the  cargo  1 ,  thereby 15 

enhanc ing  the  func t iona l i ty  o f  equipment  100 .  

Fur thermore ,  the  equipment  100  no t  on ly suppor ts  an 

inbound mode  but  a l so  provides  an  ou tbound mode ,  fac i l i t a t ing  

the  handl ing  opera t ions  of  the  au tomated  gu ided  vehic le  AGV ,  

thereby  s ign i f ican t ly  increas ing  the  prac t ica l i ty  of  the  20 
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equipment .  

Al though par t icu la r  embodiments  of  the  d i sc losure  have  

been  descr ibed in  de tai l  for  purposes  of  i l lus t ra t ion ,  var ious  

modi f ica t ions  and  enhancements  may  be  made  wi thout  depar t ing 

f rom the  scope  of  the  d i sc losure .  Accord ingly,  the  d i sc losure  i s  5 

not  to  be  l imi ted  except  as  by  the  appended  c la ims .  
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W h a t  i s  c l a i m e d  i s :

1. An equipment  for  loading  and  unloading  goods  by  pa l le t

t ruck  and  au tomated  gu ided  vehic le ,  compr is ing :  

an  inbound area  having  an  inbound  pos i t ion  and  a  prese t  

pos i t ion ,  the  inbound pos i t ion used  for  rece iv ing a  cargo ,  the  

prese t  pos i t ion  a r ranged  on  a  top  s ide  of  the  inbound pos i t ion ;  

a  cargo  de tec t ion  device  d isposed  in  the  inbound area  for  

de tec t ing  the  cargo  a t  the  inbound pos i t ion ;  

a  cargo  l i f t ing  device  d isposed  in  the  inbound area  for  

l i f t ing the  cargo;  when the cargo  de tec t ion device  de tec ts  the

cargo  a t  the  inbound pos i t ion ,  the  cargo  l i f t ing device  l i f t s  the  

cargo  f rom the  inbound  pos i t ion  to  the  prese t  pos i t ion ;  

a  cargo  moving  device  d isposed  in  ad jacent  to  the  cargo  

l i f t ing  device  for  moving  the  cargo;  when  the  cargo  i s  a t  the  

prese t  pos i t ion ,  the  cargo  moving  device  moves  to  the  inbound 

pos i t ion  and  rece ives  the  cargo  a t  the  prese t  pos i t ion ,  and the  

cargo  moving  device  outputs  the  cargo  a long  an  inbound 

d i rec t ion ;  and  

an  outbound area  d i sposed  in  ad jacent  to  the  inbound  area 

for  rece iv ing  the  cargo  moved by  the  cargo  moving  device ,  such 

5 

10  
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20  
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tha t  the  ca rgo  i s  ou tput  to  an  au tomated  gu ided  vehic le .  

2 . The  equipment  for  loading  and  unloading  goods by

pal le t  t ruck  and  au tomated  guided  vehic le  of  c la im 1 ,  where in  

the  equipment  compr ises  a  pa l le t  de tec t ion  device  and  a  

moni tor ing  device ;  the  pa l le t  de tec t ion  device  i s  coupled  wi th  

the  moni tor ing  device ;  the  cargo  compr ises  a  pa l le t ;  the  pa l le t  

de tec t ion  device  i s  conf igured  to  de tec t  a  wid th  of  the  pa l le t  a t  

the  inbound pos i t ion ;  when the  wid th  does  not  match  a  prese t  

wid th ,  the  pa l le t  de tec t ion  device sends  a  wid th  e r ror  s igna l  to  

a  warehouse  cont ro l  sys tem,  and  the  warehouse  cont ro l  sys tem 

sends  the  wid th  e r ror  s igna l  to  the  moni tor ing  device .  

3 . The  equipment  for  loading  and  unloading  goods  by

pal le t  t ruck  and  au tomated  guided  vehic le  of  c la im 2 ,  where in  

the equipment  compr ises  a  machinery de tec t ion  device ;  the  

machinery  de tect ion  device  i s  d i sposed  in  the  inbound  area ;  the  

machinery  de tec t ion  device  i s  conf igured  to  de tec t  a  machinery 

in  proximi ty  to  the  inbound area ;  when the  machinery  de tec t ion 

device  does  not  de tec t  a  machinery,  the  pa l le t  de tec t ion  device  

de tec t s  the  wid th  of  the  pa l le t .  

4 . The  equipment  for  loading  and  unloading  goods  by

5 
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pal le t  t ruck  and  au tomated  guided  vehic le  of  c la im 3 ,  where in  

the  equipment  compr ises  a  pa l le t  a l ignment  device ;  the  pa l le t  

a l ignment  dev ice i s  d i sposed  in  the  inbound a rea ;  the  pa l le t  

a l ignment  dev ice i s  conf igured to  a l ign  a  pos i t ion  of  the  cargo;  

when the  cargo  devia tes  f rom the  inbound pos i t ion ,  the  pa l le t  

a l ignment  dev ice  pushes  the  pa l le t  to  the  inbound pos i t ion .  

5 . The  equipment  for  loading  and  unloading  goods  by

pal le t  t ruck  and  au tomated  guided  vehic le  of  c la im 4 ,  where in  

the  equipment  compr ises  a  weight  de tec t ion  device ;  the  weight  

de tec t ion device  i s  d i sposed in  the  inbound area ;  the  weight  

de tec t ion  device  i s  coupled  wi th  the  moni tor ing  device ;  the  

weight  de tec t ion  device  i s  conf igured  to  de tec t  a  weight  of  the  

cargo  a t  the  inbound pos i t ion ;  when  the  weight  does  not  match 

a  prese t  weight ,  the  weight  de tec t ion  device  sends  a  weight  

e r ror  s igna l  to  the  warehouse  c ont ro l  sys tem,  and  the warehouse 

cont ro l  sys tem sends  the  weight  e r ror  s igna l  to  the  moni tor ing  

device .  

6 . The  equipment  for  loading  and  unloading  goods  by

pal le t  t ruck  and  au tomated  guided  vehic le  of  c la im 5 ,  where in  

the  equipment  compr ises  a  vo lume de tec t ion  device ;  the  volume 
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detec t ion  device  i s  coupled  wi th  the  moni tor ing  device ;  the  

volume de tec t ion  device  i s  conf igured  to  de tec t  a  vo lume of  the  

cargo  a t  the  inbound pos i t ion ;  when  the  vo lume does  no t  match 

a  prese t  vo lume,  the  volume de tec t ion  device  sends  a  volume 

er ror  s igna l  to  the  warehouse  cont ro l  sys tem,  and  the warehouse 

cont ro l  sys tem sends  the  vo lume er ror  s igna l  to  the  moni tor ing  

device .  

7 . The  equipment  for  loading  and  unloading  goods  by

pal le t  t ruck  and  au tomated  guided  vehic le  of  c la im 6 ,  where in  

the  equipment  compr ises  a  cargo  ident i f ica t ion  device ;  the  

cargo  ident i f ica t ion  device  i s  coupled  wi th  the moni tor ing 

device ;  the  cargo  ident i f ica t ion  device  i s  conf igured  to  read  a  

labe l  in format ion  on  the  cargo  a t  the  inbound pos i t ion ;  when

the  labe l  in format ion  does  not  match  a  cargo  informat ion ,  the  

cargo  ident i f ica t ion  device  sends  a  labe l  e r ror  s igna l  to  the  

warehouse  cont ro l  sys tem,  and  the  warehouse  cont ro l  sys tem 

sends  the  labe l  e r ror  s igna l  to  the  moni tor ing  device .  

8 . The  equipment  for  loading  and  unloading  goods  by

pal le t  t ruck  and  au tomated  guided  vehic le  of  c la im 7 ,  where in  

the  equipment  compr ises  a  fore ign  objec t  de tec t ion device ;  the  
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fore ign  objec t  de tec t ion  device  i s  coupled  wi th  an  au tomated 

guided  vehic le ;  the  fore ign  objec t  de tec t ion  device  i s  

conf igured  to  de tec t  whether  there  i s  a  fo re ign ob jec t  in  the  

ou tbound area ;  when the  fore ign  objec t  de tec t ion  device  does

not  de tec t  a  fore ign  objec t  in  the  outbound area ,  the  warehouse 

cont ro l  sys tem sends  a  permiss ion  s igna l  to  the  au tomated  

guided  vehic le ,  a l lowing  the au tomated  guided vehic le  to  en te r  

the  ou tbound a rea .  

9 . A method  for  loading  and  unloading  goods  by  pa l le t

t ruck  and  au tomated  gu ided  vehic le ,  compr is ing :  

input t ing  a  cargo  to  an inbound pos i t ion  of  an  inbound area ;  

de tec t ing  the  cargo  a t  the  inbound pos i t ion  us ing  a  cargo  

de tec t ion device ,  and  de tec t ing  a  machinery in  proximi ty  to  the  

inbound area  us ing  a  machinery  de tec t ion  device ;  

when the  cargo  de tec t ion  device  de tec ts  the  cargo  a t  the  

inbound pos i t ion  and  the  machinery  de tec t ion  device  does  no t  

de tec t  a  machinery ,  a  pa l le t  de tec t ion  device de tec ts  a  wid th of  

a  pa l le t  o f  the  cargo;  when the  wid th  does  not  match  a  prese t  

wid th ,  the  pa l le t  de tec t ion device  sends  a  wid th  abnormal i ty  

s igna l  to  a  warehouse  cont ro l  sys tem,  and  the  warehouse  cont ro l  
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sys tem sends  the  wid th  e r ror  s igna l  to  a  moni tor ing  device ;  

when the  cargo  devia tes  f rom the  inbound pos i t ion ,  a  pa l le t  

a l ignment  dev ice  i s  used  to  push  the  pa l le t  to  the  inbound 

pos i t ion ;  

de tec t ing  a  weight  o f  the  cargo  a t  the  inbound pos i t ion  

us ing  a  weight  de tec t ion  device ;  when the  weigh t  does  not  

match  a  prese t  weight ,  the  weight  de tec t ion  device  sends  a  

weight  e r ror  s igna l  to  the  warehouse  cont ro l  sys tem,  the 

warehouse  cont ro l  sys tem sends  the  weight  e r ror  s igna l  to  the  

moni tor ing  device ;  de tec t ing  a  volume of  the  cargo  a t  the  

inbound pos i t ion  us ing  a  volume de tec t ion  device ;  when the 

volume does  not  match  a  prese t  vo lume,  the  volume de tec t ion 

device sends  a  vo lume error  s igna l  to  the  warehouse  cont ro l  

sys tem,  and  the  warehouse  cont ro l  sys tem sends  the  vo lume 

er ror  s igna l  to  the  moni tor ing  device ;  reading  a  labe l  

in format ion  on the  cargo  a t  the  inbound pos i t ion us ing  a  cargo  

ident i f ica t ion  device ;  when  the  labe l  in format ion  does  no t  

match  a  cargo  informat ion ,  the  cargo  ident i f ica t ion  device

sends  a  l abe l  e r ror  s igna l  to  the  warehouse  cont ro l  sys t em,  and  

the  warehouse  cont ro l  sys tem sends  the  labe l  e r ror  s igna l  to  the  
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moni tor ing  dev ice ;  

when the  weight ,  the  volume,  and  the  labe l  in format ion  of  

the  cargo  match  the  preset  weight ,  the  prese t  vo lume,  and  the 

cargo  informat ion ,  a  cargo l i f t ing  device  l i f t s  the  cargo  f rom 

the  inbound pos i t ion  to  a  prese t  pos i t ion  of  the  inbound area ;  

and  

when the  cargo  i s  a t  the  prese t  pos i t ion ,  a  cargo  moving  

device  moves  to  the  inbound pos i t ion  and  rece ives  the  cargo a t  

the  prese t  pos i t ion ,  and  the  cargo  moving  device  ou tput s  the  

cargo  a long  an  inbound d i rec t ion  to  an  au tomated  guided  

vehic le .  

10 . A method  for  load ing  and  un loading  goods  by  pa l le t

t ruck  and  au tomated  gu ided  vehic le ,  compr is ing :  

de tec t ing  whether  there  i s  an  fore ign  objec t  in  an  ou tbound 

a rea  us ing  a  fore ign  objec t  de tec t ion  device ;  when the  fore ign 

objec t  de tec t ion  device  does  not  de tec t  a  fore ign  objec t  in  the  

ou tbound area ,  a  warehouse  cont ro l  sys tem sends  a  permiss ion  

s igna l  to  an  au tomated  guided  vehic le  for  a l lowing  the 

au tomated  gu ided  vehic le  to  en te r  the  ou tbound area ,  and  the  

au tomated  gu ided  vehic le  p laces  a  ca rgo  on  a  cargo  l i f t ing  
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device ;  

read ing  a  labe l  in format ion  on  the  cargo  in  the  ou tbound 

area  us ing  a  cargo  ident i f ica t ion  device ,  and  d isp lay ing  the 

labe l  in format ion  on  a  moni tor ing  device ;  and  

when the  labe l  in format ion  matches  a  cargo  informat ion ,  a  

cargo  l i f t ing  device  moves  the  cargo  a long  a  Z -axis  d i r ec t ion  to  

an  ou tbound pos i t ion  of  the  ou tbound a rea.  
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