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Development of an Autonomous Worker-Following Transport
Vehicle (1)

— Manufacture and indoor experiment of the prototype vehicle —
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ABSTRACT

This study was conducted to develop a vehicle, leading or following a worker at a certain distance to

assist laborious transporting works in greenhouses. A prototype vehicle, which consisted of the rear driving,

the front steering and the console units, was designed and tested in the ideal indoor conditions.

Results of this study were summarized as following:

—

modes with a maximum payload of 100 kg.

. The driving unit was designed to travel at thc speed ranges of 0.3~0.8 m/sec depending on the operating

2. The console unit consisted of a main-board including a 80C196KC microprocessor and peripheral devices,

a power-board and safety interlock. Worker-leading, and following modes were available in automatic and

manual modes.

3. Steering was achieved by turning the steering motor against the sensed direction. Proper steering angles for

correcting travel direction were determined as 5 and 9 degrees when sensing cultivation beds and plants,

respectively.
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' ; Fig. 2 Side view of the prototype vehicle.
Fig. 1 Steering part of the prototype Table 1 Specifications of the prototype
vehicle. vehicle
Z pohof Fuigle] Rabxlel REFRVE Hof 3 Item(unit) Specification
€ sd@ 271 vleish el Mg R MR o Size(mm) 400(W) * 350(H) X 900(L)
ol #Ael FHEME xgEe] ¥t -
] . Longitudinal wheel
¢ Aud Wz 2doR B o 5 AA 7 separation(mim) 480
Aatdet. = RE Zo] ndolmi Rasle]

Lateral rear wheel

. 305
separation(mm)

T2

t 3
0] off © F¢ @A 3t HAAL ool 1
LA A AYSES o

e } -5 Driving part l Motor | DC 25V/220W/3000cpm
Ao golt MM AN F Ao 4

Aeadony YL uns 2445 4259 Differential gear Reduction ratio 58/1

=, Al A7 AEAL EE& addsty Steering part l Motor DC 24V/25W/7.5rpm

ES24-12(12V/24AH, A AA S d4sgdoy, Payload(kg) Max. 100

B o7Ese fAd 2R wEE A4z ddstd Wehtie P
Atg-stal e

Aol A= g Eojrle] yab E3}p 228y Battery DC 12V/24AH < 2ea
o #HAgAL 1} galel #27) & st

400mm(W)X350mm(H) 900mm(LYS 2 HA « % =
o, 2¥ 29 3 ol FHdxr FF Swrat =
ol ZHws AYg vehlg. o

DC-DC #WE, ZFR=E A3}
B PSR en, 19 3o 2ubakg Ao} 4]
T BEE2ERNLE Ut
Ao xeds BE AE 9T D/A AW
L. JO{A A B HEE S9E] AF &3 229 DACO8OS]
ANZE7NE AEEY AFE JGeE wrzy,
w-ibg AgFe) A ZE & BOCI96KC u}o] ) gAg Ay diolglE BAS7 Y 74LS54E
ZRREH, D/Aﬂ*ﬂﬂ w3 Qlad e Ho] A&y deolZ2 302 FAYdHPey, 1 &
PPI 825500 ols} FAF wiolnizel wielEle] 4 g A9 Bels 0x009 A4 OxFF7EA 2] 439
99 FasdAY g Auelsr #2 Hoy o gy of —~10~10Vy} " 22l T4 49
1

[s]

FAY B EI, X FE] #olf Mgkoju], Zto) NEZ ]/\1 2T Po] JRAZT ¢ H
24vel uiE ] A LED e el A Ay A¢y gIxAddelde SEYE
S g 12vel e Mg 919 svaE WA T Aol 2AE 73%*}1, o] HAjtg FHAM &

411 -



gHitsg) 71 Alsk sl A 427 AlsE 200281 109)
[ Wall ]
N Power t M‘?tor M Trailing ] Leading
Battery board »| driver zone LI E _ zome
DC/DC | _—p| Main »| Motor )
Converter board »| driver — =1 l Sersors
AA s 1 1
—> Power  Sensors & Fig. 5 Leading and trailing zones in auto-
-------------- » Signal  Switches matic mode from a worker's view-

Fig. 3 Block diagram of the control sys-
tem for the vehicle.
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Fig. 4 Control schematic of the drive unit
with a differential gear.
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Fig. 8 Schematic of finding a proper steer-
ing angle.
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Fig. 9 Errors from the center line at different steering angles in the automatic mode.
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by detecting unevenly iocated wall.
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Fig. 11 Errors from the center line for trave! trials by detecting unevenly located wall.
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