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Source: http://www.bostondynamics.com/dist/BigDog.wmv
http://www.bostondynamics.com/content/sec.php?section=BigDog

BigDog is the alpha male of the Boston Dynamics family of robots. It is a quadruped
robot that walks, runs, and climbs on rough terrain and carries heavy loads. BigDog is

powered by a gasoline engine that drives a hydraulic actuation system.
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Analyze (579 5)

Assemble (A3 TD)
Disassemble (53f&3 %)

Repair ((E# 4 3%)
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Measure (13 5)
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Wash (JE9)
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Pour (<)
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Stuff (R VYPx2 oD 5H)

Mix (¥ %)

Wipe (5<)

Gather (ZXEDH 5H)
Draw, Pump (iL#e)
Scoop (< 9)
Laddle ((FB¥3T3< 9)
Clean (##br%Z9 %)
Write (E<)
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Verb 5: B8, fFE8x LB HEME

Transfer GE.5) Unscrew (:aC#%¥<)
Throw (#iF5) Separate (53FfEd %)
Place (&<) Extract (5] Z3%<)
Put-on (D¥E3%) Attach (BUfHi) %)
Arrange (B2%14 %) Set (5%7)

Lean (72 CTH»iF5%) Lock (#i85)

Hang (m5%79) Unlock (@58 %)
Insert (AT %) Pack (o 3%)

Combine (}6 &9 %) Unpack (B9 H9°)
Screw (3 UiA{e) i
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Verb 6: B HEIE R I DI/EREIME

Move (Ej7H>9") Swing (1 59")

Incline (fEiF3) Impact (EEHZMZ %)
Pull (5]-i&D) Strike (¥7-2)

Lift (FH EIT5) Fit (HT5)

Turn (£H7) Slide (4 X579)

Twist (2aC %) Grasp (IZ2& %)

Push (#9°) Pick (% ie)

Support (Xz %) Release (iZ7279)

Shake (#£5)

Vibrate (#8194 5)
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FIG. 1 A sequence of 5TM images taken during the construction of a
patlemed array of xenon atoms on a nickel (110) surface. Grey scale is
a_salgncd according Lo the slope of the surface, The atomic structure of the
nickel surface is not resolved. The (110} direction runs vartically, a The
surface after xenon dosing. b-f Various stages during the construction.
Each letter is 50 A from top to bottom,

D. M. Eigler, & E. K. Schweizer,
Positioning single atoms with a
scanning tunnelling microscope.
Nature 344, 524 - 526 (05 Apr 1990)
Fig.1
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FIG. 2 A schematic ilustration of the process for sliding an atom across
surface, The atom is located and the tip is placed directly over It (a). Th _ _
tip is lowered to position (b), where the atom-tip attractive force is sufficler  D- M. Eigler, & E. K. Schweizer,
to keep the atom located beneath the tip when the tip is subsequenti Positioning single atoms with a
moved across the surface (¢) to the desired destination (d), Finally, the ty Scanning tunnelling microscope.

is withdrawn to a position (&) where the atom-tip interaction is negligible N_ature 344, 524 - 526 (05 Apr 1990)
leaving the atom bound to the surface at a new location. Fig.2
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Verbl : {E%

Analyze (5#H73 %)
Assemble (AL T3)
Disassemble (Z3fi#d %)
Repair (fE¥$ %)
Build (G&T5)
Machining (I3 3)
Measure (EH#H]35)
Operate (Fird5)
Produce (A3 5)
Sense (FRA19 %)

Test (FRBRT D)

Verb2 : IIT% NNz 5 EhE
Punch (7z7-\WTRZHITH)
Drill (RUJLTRZHITH)
Saw (D ZTOK)

Cut (¥13%)

Cut-out (¥ #<)

Whet (#f<)

Sharpen (&235H¥ %)
Shave (HI%)

Plane (MA72THIS)
Whittle (FA 7 THI3)
Polish (#%23<)

Grind (FFEE$5)

Weld (B9 %)

File (X°9 9D 207 3)
Squeeze (#f#L1ET)
Powder (#5123 %)
Scratch (O o>03<)
Drive-nail (47% #TD)
Unnail ($T%<)

Dig (1¥5)

Verb3 : k¥ % B1ET S EI1E
Wash (¥£9)
Squeeze (&%)
Wind (%<)

Tic (Te95)
Wire (Bl#R9 %)
Spread (3E%)
Bend (H11F3)
Fold (#15%)
Wrap (-22%p)
Saw (k& 5)
Knead (H1¢)
Tear-off (I1Z239°)

Verb4 : £65& () %
5 BhE

Pour (7<)

Paint (&%)

Plaster (Lo< W% 5)
Spray (BAid 5)
Distribute (F<)

Sift (SBWIiT5)
Fill (R334 5)
Lubricate (JH%Z<%)
Stuff (Vx> 5)
Mix (£¥5)

Wipe (5<)

Gather (XD 3)
Draw, Pump {Lie)
Scoop (<X 9)
Laddle (#f§i¥53T3< o)
Clean (fbr%45)
Write (E<)

Verb5 : B8, #H&%221(b
X B EME

Attach (Bufti) %)
Arrange (B2%193)
Combine (F&&35)
Deposit, Pile (f&te)
Extract (51Z#<)
Fly (RiI9)

Hang (m%79)

Insert (FEAT5)
Interconnect (F589 %)
Lean (72 THhi} %)
Lock (¥ 7%)

Pack (0% 3)

Place (&<)

Pull (5|-3E5)
Put-on (D®3)
Rotate ([B]9)

Screw ($a CiAie)

Set (FH7)

Separate (43BfEd2)
Transfer GES5)
Throw (&iF5)
Unscrew (JaUC%¥<)
Unlock (@53 %)
Unpack (B9 HH9)

Verb 6 : H2 281X 0N 1E
FEME

Move (&) 9)

Incline (fEiJ )

Pull (5|-3E5)

Lift (F¢H EIF5)

Turn (EH7)

Twist (2L 3)

Push (f#9°)

Support (Xz.3)

Shake (%)

Vibrate (IR&h3 %)
Swing (¥ 57)

Impact (EHFEAHZIZ %)
Strike (T-2)

Fit (5 T%)

Slide (F=bH9)

Grasp (I2¥3)

Pick (mF i)

Release (i%72%)
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Robot IndexT4{&9 50/ VyrNDLVSTH R

@O vhkxt A% (Robot Attendance Index)

IR 35.6 5 B/1.2{EAN=2.8%XE-2
(EERAORYrDADIGEE. BAORVFIESR)

TR ~747o75f5/1.21=‘k 0.59&/ A

JEEH CPULA=30X%X059=17.68/ AN &5t HIER)

Iml Iml
(L8] Y|

@ 0w 2 E (Robot Density Index )

ZEyN 35.6 5 5/370000m=1&/Km

B H (205F%) — 74708 &/ 370000m =200&/Km

HEH B EHCPULA=30x200=60005/km (& FEERK)

@ Ok ER B E| 4 (Robot Support-time Index )
B 13 1053/(24 % 604%) =0.7% /day

PCE 7243 (24 X 60%Y) =5% /day
AEFXFFRIE —7205 (24 X 60%3) =50% /day
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