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Wire Driven Meal Assistance Robot
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Abstract: The purpose of this design is to develop a meal assistant robot that is more safer and convenient.
The designed robot is a 5 degree of freedom manipulator designed to feed food to humans. By applying a
wire mechanism that make robot has low inertia and back-drivability, safety for users is increased and the
expected performance of motors and motor drivers is decreased. To reduce the time and cost of the design
of this mechanism, analysis of the mechanism was conducted. In addition, user convenience has also been
increased through image processing algorithms and trajectory generation in the control of the mechanism.
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Fig. 1 Simulation of wire mechanism by MSC. Adams: (a) manipulator modeling; (b) Simulation result of
required force
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Fig. 2 Detailed design of elbow joint: (a) wire pulley and wire connection for elbow part;
(b) elbow design with wire mechanism

223 &8 ZRE 34

£ 2UEE AFEAE] 4 H 7 2 F SRS R S AR AT F s 2RIES
SRE Stk Akl fFUMAd 2AES F2E ARgetEa shglon, dibARl fFUHAE 2AES
stolol = FEatA HW sfolojo] Ho|7t wistste] S FolAY FH:md ZEo] ThaA e Es
Asteb Aol ATk o5 dldsty] el AHYA QA E D (quaternion joint) 7NE-E AHE-ske] Al
Aahl et

A geloldom AFear.
3 e 7o) 7t 2.0] ool webA, 3
A% 5 gtk olF Fatol B £ @, G)or WA



Elipse .

P|(0,~hy) |

Fig. 3 Basic model of wrist joint

(Kim Yong Jae, 'quatermion joint'": Dexterous
3-DOF j Representing quaternion Motion for
High-Speed Safe Interaction”)
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104.8642 mm

Fig. 5 Length of wire according to position
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Fig. 8 Detailed design of base

226 Skolo] ZHAA
Sfololg Mol FAAA glo] AgIH, 5 F Stolofe] el lste] spoloje] Ho] W}
o & girk. TA HW, 71T B GaAA ode duEdelE ] S Wojmy
97 gtk o2 s e BEAOE Ao, sfololE olel A 7ol WA ENw %
e ANE B ALgeG
My Ee o B el Aol AL HE sheloj 47 03mme] A shelojolm ok 15 Lbs68 Kg)ol 315
Adrh WU Ed ol Huld AR Hlol A 1-2keo] FhukelE e 7pAse] spolojo] At &
A 150Ne] Lhom, F7kE Folzl 9FE FAsA Hw Avokshs $F3) HEoe] vhdol
o olud £& #FS AUES AHelol At oF AN FA @ ol 4§, F Wm=2) ol
of ALgEW FRY Aow Wusigon, oF Evz 24e Zaatr] fIste] 23 o4 sholo]

i

ox Mo

Al

i ox 12 ofN o
ol

ol Y

30
n

23 7178 R A=AE

woo)7e) 20l 488 /7Y dAUFS, SololE AFYS B o, U Qo] we 7
z9h Foh Fb WRe T2RE ALl BH AAZ4Es 2AEY 7 ZEst ANHe 147]9)
SHE o ZES Pol maABAl obd HF FHOE AU oY TRE s

Aoalr] g 477, o3 7E, A=A 9 olE A5 A

221 A 7158
7] 8 Folut ARANL el $4 Aoz WiUFEdelee] 4 s1Teke] Fol7h By o,

o] 913t DH-parameter 5©] Table. 1 o YEY Ut} DH-parameter® 7z} 7|55 43 F3sA] 3
F ool 9folo] WAYF] AHEH FumA FAES &4 FQAEV} DH-parameter= (AT 4= §le

w4 Y-S Kol7] witolth



Quaternion joint
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Fig. 10 composition method of
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Dexterous 3-DOF joint Representing
quaternion Motion for High-Speed Safe
Interaction”)
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Fig 14 Ar-tag printed cube

Fig. 15 Pose estimation from depth image
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Fig. 16 joint angle change according to motor angle change
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Fig. 17 elbow joint Relationship between the
wire motion and joint angle

(Kim Yong Jae, “Anthropomorphic Low-Inertia
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Interaction”)
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Fig. 18 wrist joint Relationship between the wire motion
and joint angle
(Kim Yong Jae, “Anthropomorphic Low-Inertia
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Interaction”)
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Fig. 25 detecting mouth open using feature point
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